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Abstract 

The purpose of this review is to identify evidence-based quality improvement strategies 

and practical operational solutions to boost pharmaceutical supply chain performance in 

tertiary care hospitals in the Caribbean. This integrative review synthesizes empirical and 

non-empirical sources related to pharmaceutical supply chain systems and is grounded in 

Lean Six Sigma methodologies and supply and demand theory. The articles reviewed, 

published between 2014 and 2025, were appraised using the Johns Hopkins Evidence-

Based Practice Model. Key themes identified included Lean Six Sigma principles, with 

subthemes such as lean distribution focus, value stream mapping, and the DMAIC 

process. The supply and demand theme included factors in pharmaceutical inventory 

management and innovations in medication distribution. The supply chain performance 

index status highlighted current pressure index values, regulatory influences, supply 

chain disruption insights, internal process improvement, data inconsistency, and patient 

safety risks. Challenges in the pharmaceutical supply chain encompassed inefficient 

distribution, systemic risks, and stock management issues, while collaboration and 

connectivity focused on prescribing technology and transport logistics. The findings align 

with Lean Six Sigma and supply and demand frameworks, highlighting that data-driven 

methodologies and process efficiency can address pharmaceutical supply chain 

challenges. These improvements promote health equity and enhance community well-

being within the Caribbean’s social determinants of health framework. 
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Part 1: Practice-Based Problem  

Problem of Interest  

The problem of interest is the effectiveness and efficiency of the pharmaceutical 

supply chain within tertiary care hospitals in the Caribbean region. An efficient 

pharmaceutical supply chain is critical for adequately treating patients. Healthcare 

systems aim to offer care and the proper treatment to patients. The pharmaceutical supply 

chain must be optimized to ensure the seamless flow of pharmaceuticals from 

manufacturers to end-users, such as hospitals and pharmacies (George & Elrashid, 2023). 

Inefficiencies in the supply chain, including delays in delivery, excess inventory, and 

stockouts, can hinder access to essential medication, compromising patient care (Tucker 

& Daskin, 2022). Pharmacy managers should consider the maximum permitted expiration 

date when purchasing pharmaceuticals. This will help decrease expired medications 

(Franco & Alfonso-Lizarazo, 2020). In today’s healthcare landscape, where patient care 

is of utmost importance, the role of an efficient pharmaceutical supply chain cannot be 

overstated. It is essential to ensure the timely availability of medications and medical 

products, which are critical for providing appropriate treatment to patients. The 

Caribbean faces unique challenges in healthcare logistics (United Nations Conference on 

Trade and Development [UNCTAD], 2024), and understanding these dynamics is crucial 

for improving overall healthcare delivery in the region. 

An efficient pharmaceutical supply chain is the backbone of any healthcare 

system, enabling seamless access to essential medications. According to a study by 

George and Elrashid (2023), the pharmaceutical supply chain must be optimized to 
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facilitate the effective distribution of products from manufacturers to hospitals and 

pharmacies. When this supply chain functions efficiently, it enhances patient outcomes 

and contributes to the operational efficacy of healthcare facilities (Haial et al., 2021). 

Inefficiencies in the pharmaceutical supply chain include delivery delays, inventory 

stockouts, and surplus stock, significantly hindering access to vital medications (Cardinal 

Health, 2017). Poorly managed inventory and inefficient internal supply chain operations 

can result in difficulties in maintaining the necessary stock levels, which can disrupt 

services and operations (Kritchanchai, 2014). 

The healthcare sector in the Caribbean is currently grappling with many 

operational challenges. Among these, health system organizations (HSOs) experience 

considerable difficulties stemming from an ineffective pharmaceutical supply chain 

(UNCTAD, 2024). According to available data, the problem of stockouts is prevalent, 

while excessive inventory can strain hospital resources, increasing holding costs and 

waste financial investments (Tucker & Daskin, 2022). 

Transforming the pharmaceutical supply chain within tertiary care hospitals is 

challenging. It requires a comprehensive understanding of existing processes, a 

commitment to change, and a willingness to adopt new technologies (Palmer, 2023). 

Healthcare organizations must also engage stakeholders such as providers, suppliers, and 

distributors to create a collaborative environment and achieve common goals (Upton, 

2017).  

Improving the efficiency and effectiveness of the pharmaceutical supply chain in 

tertiary care hospitals in the Caribbean is imperative for enhancing patient care and 
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outcomes. This review seeks to explore the underlying challenges and identify actionable 

strategies for optimization. By conducting this review, we can address the operational 

difficulties faced by health system organizations and contribute to broader social change 

by promoting equity and accessibility in healthcare. The Caribbean region has the 

potential to improve its healthcare delivery through focused efforts on supply chain 

enhancement, ultimately empowering patients and elevating the standard of care across 

the region. 

Healthcare Administration Problem 

Background  

The historical impact of a weak pharmaceutical supply chain on tertiary care 

hospitals in the Caribbean has been profound, affecting patient care, operational 

efficiency, and overall healthcare outcomes. These hospitals have grappled with various 

challenges, including inconsistent availability of essential medications, prolonged 

procurement processes, and logistical hurdles in distribution. As a result, patients often 

experience delays in receiving critical treatments, leading to worsening health conditions 

and increased mortality rates (Sabogal De La Pava & Tucker, 2022). Many Caribbean 

tertiary care hospitals depend heavily on imports for pharmaceutical supplies, making 

them vulnerable to global supply chain disruptions, fluctuations in shipping costs, and 

regulatory challenges (UNCTAD, 2024). This reliance has resulted in frequent stockouts 

of vital medications, including drugs for chronic conditions and emergency treatments. 

Previous research has identified several factors contributing to the challenges in 

managing the pharmaceutical supply chain. These include the preferences of physicians, 
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which can influence medication choices, regulatory pressures that impose strict 

compliance requirements (Vann Yaroson et al., 2023), and a need for adequate 

knowledge among medical staff regarding supply chain management practices. The 

lengthy development cycle for pharmaceutical products complicates timely availability. 

At the same time, the inherent complexity of forecasting patient and hospital supply 

requirements further exacerbates the difficulties in effectively managing the supply chain 

(George & Elrashid, 2023). 

Operational Problem 

The pharmaceutical supply chain is vital to healthcare delivery, promptly ensuring 

patients receive necessary medications. Within tertiary care hospitals in the Caribbean, 

various operational problems hinder the effectiveness and efficiency of this supply chain. 

One specific challenge that stands out is demand forecasting, as highlighted in the works 

of Nguyen (2020), Kumar and Jha (2019), Merkuryeva et al. (2019), and William and 

Lee (2020). Accurate demand forecasting is essential for ensuring that the right quantities 

of medications are available at the right time to meet patient needs (Polater & 

Demirdogen, 2018). Discrepancies in forecasting occur because of unpredictable demand 

patterns that arise from factors such as seasonal illness outbreaks, changing patient 

demographics, and fluctuating treatment protocols (ClientPharma, 2022). This impacts 

hospital pharmacies and patient care and leads to significant medication shortages. These 

shortages directly disrupt hospital pharmacies’ ability to maintain a consistent supply of 

essential medications, compromising their ability to meet patient treatment needs 

effectively (ClientPharma, 2022). Fluctuations in drug availability contribute to increased 
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pressure on hospital pharmacies to manage their inventories more dynamically. When 

drugs are in short supply, pharmacists may resort to rationing medications or prioritizing 

access based on patient needs, further complicating care delivery and leading to 

disparities (ClientPharma, 2022).  

Nguyen (2020) emphasized the repercussions of inaccurate forecasting, which can 

lead to stockouts and excess inventory. These issues result in financial losses for 

healthcare providers and introduce potential patient treatment delays, directly impacting 

their health outcomes. The need for integrated data systems to facilitate effective 

communication among stakeholders becomes apparent, as Kumar and Jha (2019) 

illustrated. Without proper alignment between inventory levels and actual demand, 

significant discrepancies in supply planning and execution can occur. William and Lee 

(2020) pointed out that regulatory compliance intricacies and varying lead times for 

different pharmaceutical products complicate forecasting efforts even further, 

contributing to a reactive rather than proactive supply chain management approach. This 

prompts healthcare providers to address shortages or surpluses only after they occur, 

undermining the overall effectiveness of their supply chains. 

In addition to demand forecasting, resistance to change poses a significant barrier 

to optimizing the pharmaceutical supply chain in Caribbean tertiary care hospitals 

(Upton, 2017). Many healthcare organizations traditionally rely on established processes 

and practices, which can prevent them from adopting more efficient technological 

solutions. This cultural resistance can obstruct the implementation of innovations such as 

advanced analytics for forecasting, inventory management systems, and other digital 
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tools that enhance operational effectiveness (Upton, 2017). As Upton (2017) highlighted, 

the reluctance to embrace change is often deeply rooted in longstanding organizational 

habits, impacting performance and patient care. 

Safety concerns surrounding digitization further inhibit the transition to 

technologically driven solutions in the pharmaceutical supply chain. As healthcare 

systems increasingly rely on digital tools for operations, fears regarding cybersecurity 

threats and safeguarding sensitive patient data grow (Upton, 2017). These concerns 

necessitate strategic planning and investment in robust security measures to protect 

patient information while maintaining quality care. 

Logistical challenges are another crucial aspect of the operational problems faced 

in pharmaceutical distribution. Hospitals frequently encounter shipment delays, 

inefficient routes of products, and inadequate infrastructure to manage fast-moving 

demands (UNCTAD, 2024). Addressing these logistical hurdles is essential for 

improving the overall performance of the pharmaceutical supply chain, as smooth and 

timely distribution is critical for maintaining inventory levels and meeting patient 

treatment needs. In a region where transportation networks can be complex and resource-

limited, optimizing logistics operations becomes a priority for healthcare providers 

(UNCTAD, 2024). 

Data inconsistency also plays a pivotal role in exacerbating inefficiencies within 

the pharmaceutical supply chain. Inaccurate or incomplete data can mislead decision-

making processes, compounding issues related to stockouts, surpluses, and inventory 

management (Tucker & Daskin, 2022). Establishing standardized data protocols and 
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integrated inventory management systems across stakeholders is vital to ensure 

information reliability and the supply chain’s effectiveness. 

Behaviors such as stock hoarding emerge as a direct response to fears of 

shortages, which can further complicate inventory management. Healthcare facilities 

sometimes overstock medications due to anxiety about supply interruptions, resulting in 

wasted resources and increased holding costs. Over-processing of stock, such as 

excessive handling and movement of inventory, also reduces overall efficiency and can 

impede access to necessary medications (Argiyantari et al., 2020). 

This overarching theme of pharmaceutical supply chain challenges (Trading 

Economics, 2024) encompasses various difficulties faced in distribution logistics. 

Subthemes include systemic risks that expose the supply chain to vulnerabilities; 

pharmaceutical inventory management that focuses on effective ordering, storage, and 

dispensing strategies; a lack of supply chain awareness among stakeholders regarding the 

complexities involved; and issues surrounding stock at the point of use, which ensures the 

availability of products where they are directly needed (O’Mahony et al., 2021). 

These elements underline the multiplicity of operational challenges that must be 

addressed to enhance the efficiency and effectiveness of the pharmaceutical supply chain 

in Caribbean tertiary care hospitals. Improving the pharmaceutical supply chain involves 

multifaceted strategies encompassing advanced technology adoption, staff training, 

refinement of logistical operations, and a cultural shift toward embracing change (Upton, 

2017). 
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The operational problems within the pharmaceutical supply chain of Caribbean 

tertiary care hospitals require focused attention and strategic intervention. By 

investigating these challenges, this review ultimately aims to contribute to a more robust 

understanding of the current state of the supply chain. 

Ideal State of Operations 

The ideal state of pharmaceutical supply chain operations for Caribbean tertiary 

care hospitals focuses on achieving optimal efficiency, resilience, and adaptability. To 

achieve these conditions, hospitals must embrace a comprehensive system that integrates 

advanced data analytics, continuous organizational learning, and the strategic use of 

technology (Tucker & Daskin, 2022). This multifaceted approach addresses current 

challenges and positions healthcare providers to thrive in a rapidly evolving landscape. 

At the core of ideal organizational supply chain performance is an organizational 

culture that embraces change as a pathway to improvement (Upton, 2017). Traditional 

mindsets that resist new methodologies should be replaced with a commitment to 

innovation and adaptability (Upton, 2017). Change is often met with apprehension, 

especially in institutions with established practices, but staff must recognize that adapting 

processes is necessary for survival in today’s fast-paced environment. Continuous 

organizational learning initiatives, including training programs and workshops, can 

empower staff to engage with new technologies and practices, fostering a mindset that is 

open to innovation (Haial et al., 2021).  

Healthcare staff can benefit from dedicated training sessions introducing them to 

new technological platforms and providing them with the skills to implement these 



9 

 

advancements in their daily operations. Hospitals can enhance their problem-solving 

capabilities by fostering an environment where employees at all levels are encouraged to 

share insights and explore innovative solutions. This proactive cultural shift is essential 

for overcoming the resistance to change that often hampers supply chain improvements, 

enabling the organization to build resilience over time (Upton, 2017). 

A critical component of the ideal pharmaceutical supply chain is using advanced 

data analytics and forecasting methodologies to anticipate pharmaceutical supply needs 

accurately (Cardinal Health, 2017). Accurate demand forecasting is essential because it 

ensures that the right quantities of medications are available at the right time to meet 

patient needs. Hospitals can integrate real-time data from various sources, such as patient 

admissions data, treatment protocols, historical usage patterns, and vendor supply time, to 

optimize inventory management. This data-driven approach allows for continuous 

monitoring of inventory levels and demand fluctuations (Haial et al., 2021). 

In examining the larger context, Trading Economics (2024) has reported a supply 

chain pressure index of 8.1 for emerging economies, which applies to hospitals engaged 

in the supply chain network in the Caribbean. This high-pressure index indicates 

significant operational challenges that necessitate a transformative approach to supply 

chain management. The ideal supply chain pressure index is a value closer to zero. The 

Current supply chain pressure index value in advanced systems worldwide is −0.5. 

Caribbean hospitals must build resilience within their supply chains to effectively 

respond to these pressures. 
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Many Caribbean hospitals rely heavily on imported pharmaceuticals, making 

them vulnerable to global fluctuations in shipping costs and regulatory challenges 

(UNCTAD, 2024). Ensuring redundant supply sources and maintaining alternative 

transportation methods can help mitigate these risks, ensuring continuity of care in times 

of uncertainty. Hospitals must engage stakeholders, cultivating a culture that embraces 

change rather than fears, which requires leadership commitment that encourages 

innovation and receptivity to new methodologies (Upton, 2017).  

In addition to improving processes, technology must be leveraged to create a 

coordinated network that links all relevant stakeholders. Robust data-sharing platforms 

allowing real-time inventory tracking and automatic replenishment will lead to better 

decision-making (Cardinal Health, 2017). When all entities, manufacturers, distributors, 

and hospitals access the same information, aligning production schedules, managing 

inventories, and ultimately enhancing patient care becomes significantly easier (Cardinal 

Health, 2017). 

The ideal state of pharmaceutical supply chain operations encompasses a dynamic 

and integrated system that embraces change, encourages organizational learning, and 

effectively utilizes technology. By advancing these principles, Caribbean tertiary care 

hospitals can significantly enhance their supply chain efficiency, optimize resource 

allocation, and improve the quality of patient care in the region. 

Professional Practice Gap Statement 

The administration problem is that Caribbean tertiary care hospitals experience 

challenges with demand forecasting, as highlighted by Nguyen (2020), Kumar and Jha 
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(2019), and William and Lee (2020). The ideal pharmaceutical supply chain operations 

for this HSO would be optimal efficiency, resilience, and adaptability by utilizing 

advanced data analytics and real-time data integration. This would minimize stockouts 

and waste and move from the supply chain pressure index 8.1 to an efficiency goal of 

−0.5 (Trading Economics, 2024). 

Summary of Evidence 

The effectiveness and efficiency of the pharmaceutical supply chain in Caribbean 

tertiary care hospitals are critical, directly impacting patient care and treatment delivery. 

An optimized supply chain ensures timely medication availability from manufacturers to 

healthcare providers (George & Elrashid, 2023). Inefficiencies such as delivery delays, 

stockouts, and excess inventory compromise access to vital medications, adversely 

affecting patient outcomes. Many Caribbean hospitals experience prolonged procurement 

cycles and logistical challenges, leading to treatment delays and heightened health risks 

(Sabogal De La Pava & Tucker, 2022). Reliance on imported pharmaceuticals further 

exacerbates vulnerability to global disruptions and fluctuating shipping costs (UNCTAD, 

2024). Contributing factors include physician preferences, regulatory compliance 

pressures, limited knowledge about supply chain management among staff, lengthy 

development cycles, and complex forecasting needs (George & Elrashid, 2023). Demand 

forecasting, as highlighted by Nguyen (2020), Kumar and Jha (2019), and William and 

Lee (2020), is particularly challenging, where inaccurate forecasts can result in financial 

losses and treatment delays, given the supply chain pressure index of 8.1 for emerging 

economies and, by extension, Caribbean Hospitals (Trading Economics, 2024). Hospitals 
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should utilize advanced data analytics to predict their supply requirements accurately. By 

combining patient admissions, treatment protocols, and historical data, hospitals can 

improve inventory management, minimize stockouts and waste, and better align with the 

global average supply chain pressure index of −0.5 (Trading Economics, 2024). 

Another aspect of improving supply chain efficiency is the resistance to change 

within healthcare organizations. Some healthcare providers are reluctant to adopt new 

technologies or approaches, hindering efforts to optimize the pharmaceutical supply 

chain (Upton, 2017). This resistance can stem from fear of the unknown, a lack of 

understanding of the potential benefits, or a cultural bias toward established practices. To 

effectively address supply chain challenges, it is imperative to foster an organizational 

culture that embraces change and innovation (Upton, 2017). 

Purpose of the Integrative Review 

My integrative review aims to synthesize information from empirical and non-

empirical sources regarding pharmaceutical supply chain systems to provide actionable 

insights to assist hospital leaders in the Caribbean in making informed policy and 

procedural changes.  

Integrative Review Question 

What are effective operational solutions to boost pharmaceutical supply chain 

performance in tertiary care hospitals across the Caribbean?  

Theoretical and/or Conceptual Framework 

The framework for effectively managing pharmaceutical supply chains in tertiary 

care hospitals in the Caribbean involves the application of Lean Six Sigma methodologies 
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and supply and demand theory. These theories are aligned with practice-based problems 

as seen in Table I. Professionals in the field utilize Lean Six Sigma, which originates 

from Japan’s Toyota Production System (TPS), to reduce waste and enhance process 

efficiency. They also implement Six Sigma, developed by Motorola in the 1980s, 

emphasizing data-driven approaches to minimize defects and improve quality. The 

combination of these methodologies became prominent in the late 1990s, leveraging the 

strengths of Lean’s speed and Six Sigma’s focus on quality (Thornley Group, 2022). 

Practitioners apply supply and demand theory, popularized by Adam Smith in 

1776 (Boyle, 2023), to ensure that pharmaceutical availability aligns with patient needs. 

When hospitals fail to manage this balance, it can lead to medication shortages, 

highlighting a significant operational challenge (Hull, 2005). By employing Lean Six 

Sigma, these professionals work to merge waste reduction and process efficiency with a 

commitment to minimizing variation and process defects, thus improving organizational 

performance. Essential aspects of their approach include a customer-centric focus to 

ensure that improvements deliver added value. This data-driven methodology utilizes 

statistical analysis for informed decision-making, problem identification, and a culture of 

continuous improvement that encourages employee involvement and collaboration 

(O’Mahony et al., 2021). This synergistic application enhances process efficiency and 

quality, improving business outcomes and customer satisfaction. 

The alignment between Lean Six Sigma and inefficient supply chain management 

is rooted in Lean’s focus on waste reduction and efficiency improvement, paired with Six 

Sigma’s emphasis on minimizing variation and enhancing quality (O’Mahony et al., 
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2021), which addresses common challenges in pharmaceutical supply chains in tertiary 

care hospitals across the Caribbean. Inefficient supply chains often result from wasteful 

practices, such as excess inventory and delays in medication delivery, which can 

compromise patient care (Tucker & Daskin, 2022). Effective operational solutions to 

boost performance include implementing Lean Six Sigma methodologies to identify and 

eliminate these inefficiencies, adopting robust inventory management systems for better 

stock control, utilizing data analytics for forecasting demand, and optimizing 

procurement processes, fostering stronger supplier relationships to ensure reliable 

medication availability. 

Table 1 
 
Theoretical Alignment Table 

Practice-based problem constructs Theoretical framework elements 

Minimizing stockouts and waste Lean Six Sigma 

Demand variability Supply and demand 

Demand forecast accuracy Lean Six Sigma 

Supplier performance Supply and demand 

Inventory optimization Lean Six Sigma 

Lead time reduction Lean Six Sigma 

Safety stock levels Supply and demand 
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Part 2: Literature Review, Quality Appraisal, and Analysis  

Literature Search Strategy 

The literature review strategy for my doctoral paper involved conducting an 

integrative review of research published between 2014 and 2025, focusing on supply 

chain management within healthcare settings. This review drew upon various 

authoritative databases, including EBSCO, IEEE Xplore Digital Library, Google Scholar, 

ACHE.org, Emerald Insight, and Research Gate, ensuring comprehensive access to 

scholarly articles, conference papers, white papers, and relevant industry reports. To 

guide the search process, I utilized a diverse set of keywords, including “pharmaceutical 

supply chain management,” “hospital supply chain,” “healthcare supply chain 

management,” “supply chain best practices in hospitals,” “tertiary care hospitals supply 

chain management,” and “Caribbean hospital supply chain management,” along with 

terms related to “Lean Six Sigma management” and “Lean management.” This 

combination of search terms was designed to capture a broad spectrum of literature that 

addressed essential themes such as operational efficiency, cost-effectiveness, and 

innovative practices in supply chain management within hospitals, particularly in tertiary 

care and Caribbean contexts. By synthesizing findings across these varied topics, the 

review aimed to identify prevailing trends, gaps in the current literature, and best 

practices that could inform future research and practical applications in healthcare supply 

chain management. 

I established explicit inclusion and exclusion criteria to ensure the selected studies 

aligned with the research objectives, as seen in Table 2. The inclusion criteria consisted 
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of peer-reviewed and non-peer-reviewed articles published between 2014 and 2025 that 

specifically focused on pharmaceutical supply chain management, hospital supply chains, 

healthcare supply chain management, and relevant best practices, including Lean Six 

Sigma and Lean management within healthcare contexts. I sought out studies addressing 

practices in tertiary care hospitals and the Caribbean region to incorporate regional 

insights. I excluded articles that did not directly relate to healthcare supply chain 

management, materials not in English, and publications lacking empirical depth or 

comprehensive analysis. The review question search log can be found in Appendix B. 

Table 2 
 
Inclusion and Exclusion Search Criteria 

Inclusion search criteria Exclusion search criteria 

• Pharmaceutical supply chain management  

• Hospital supply chain 

• Supply chain management 

• Pharmaceutical supply chain management 

• Healthcare supply chain management 

• Supply chain management best practices in 

hospitals 

• Tertiary care hospitals supply chain 

management  

• Caribbean hospital supply chain 

management  

• Lean Six Sigma management 

• Lean management 

• Information related to Primary and 

Secondary care hospitals were 

excluded 

• Articles that did not specifically 

address supply chain management 

related to tertiary care hospitals 
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Quality Appraisal 

I identified and analyzed 36 articles for the literature review, each appraised for 

quality using the Johns Hopkins Evidence-Based Practice Model for Nursing and 

Healthcare Professionals (JHEBP) and its Research Evidence Appraisal Tool. 

Appendices E and F of the JHEBP tool were utilized to facilitate this appraisal, focusing 

on studies that address supply chain management within tertiary care settings. 

Organizations such as Trading Economics (2024) and UNCTAD (2024) provided insight 

into industry standards for supply chain performance and the challenges specific to Small 

Island Developing States, underscoring the context in which Caribbean healthcare 

operates.  

The literature review from 2014 to 2025 incorporates diverse studies, including 

non-empirical and empirical research, literature reviews, and white papers. This 

comprehensive approach fosters a holistic understanding of the challenges decision-

makers face within these HSOs. The utilization of Appendices E and F was instrumental 

in categorizing the studies based on design and assessing the strength of evidence, 

enhancing the reliability and validity of the findings. The relevance of the reviewed 

literature is significant, as it is intimately tied to the efficiency of supply chain operations, 

highlighting existing gaps and challenges pertinent to the Caribbean healthcare context. 

Theoretical frameworks employed in the articles, such as supply and demand dynamics 

and Lean Six Sigma methodologies, are crucial for understanding the optimization of 

supply chain processes in healthcare settings. These frameworks address operational 

efficiency and underscore the importance of quality management and waste reduction, 
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both essential for delivering high-quality healthcare services. Some sources discussed the 

increasing role of artificial intelligence (AI) in optimizing supply chain operations within 

the healthcare industry (Murphy, 2025). 

The appraised articles are relevant in addressing practice-based problems 

encountered in tertiary care settings. They examine the interplay of Lean Six Sigma 

principles alongside supply and demand dynamics. The appraisal process yielded a 

spectrum of evidence quality, with articles rated as Level III (high quality), Level IV 

(expert opinion, high quality), Level II (good quality), and Level V (high quality). By 

adhering to the rigorous evaluation criteria of the JHEBP tool, this literature review 

ensures that the selected studies are relevant and contribute meaningfully to the existing 

body of knowledge in supply chain management within the healthcare sector. The 

Appraisal Log Results can be found in Appendix C. 

Thematic Analysis of Literature 

The literature reviewed in this study consists mainly of non-experimental studies 

focused on supply chain management in tertiary care hospitals, emphasizing the 

application of Lean Six Sigma methodologies to enhance efficiency. This process 

commenced with systematic identification and collection of relevant literature that 

addresses the complexities and dynamics of supply chain management within healthcare 

settings. A thorough exploration of academic and professional sources was conducted to 

ensure a comprehensive topic assessment. After gathering the literature, I examined each 

selected article and white paper in depth to familiarize myself with their findings, 
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methodologies, and context. This foundational step was critical in identifying significant 

phrases, concepts, and insights related to supply chain practices in the specified context. 

Employing an open coding approach, I extracted key themes from the literature. 

The thematic analysis revealed several predominant themes, including the dominance of 

Lean supply concepts in the literature, advancements in Lean principles within healthcare 

services, the transition to strategic logistics in healthcare, innovations in medication 

distribution systems, challenges within the pharmaceutical supply chain, and key factors 

related to pharmaceutical inventory management. The current status of the supply chain 

performance index and the historical context of the supply chain pressure index were also 

highlighted. This analytical process involved categorizing the identified codes into 

broader, interconnected themes that depicted prevailing trends, challenges, and successful 

strategies for supply chain management in tertiary care hospitals. Key themes included 

Lean supply focus, Lean distribution emphasis, the promotion of Lean principles in 

healthcare, a concentrated effort on inventory management, the adoption of prescribing 

technology, inefficient distribution challenges, the utilization of value stream mapping 

tools, lack of supply chain awareness, stock hoarding, neglect of operational 

performance, and implementation of the DMAIC process. 

Throughout the analysis, I synthesized findings from multiple sources to ensure a 

robust body of evidence supported each theme. This rigorous synthesis illuminated 

critical issues and best practices in healthcare supply chains, identified gaps in the 

existing literature, and suggested areas for future research. By acknowledging the 

methodologies employed in the studies and their inherent limitations, the analysis 
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provides a nuanced understanding of the complexities of supply chain management in 

tertiary care settings. The thematic analysis contributes to the existing body of knowledge 

and serves as a guide for healthcare practitioners and policymakers aiming to enhance 

supply chain efficiency.   
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Part 3: Presentation of Results  

Review and Refinement of Themes 

Considering efficient supply chain management strategies for tertiary care 

hospitals in the Caribbean, the interconnectedness of lean Six Sigma and supply chain 

themes has shown to be essential for promoting operational efficiency and patient care. 

The thematic analysis (see Appendix D) shows the relationships among the themes. A 

graphical display of the relationships is shown in the thematic concepts map in Appendix 

E. Lean Six Sigma encompasses methodologies to improve organizational processes by 

reducing process variation and eliminating waste to enhance quality and efficiency within 

healthcare systems (Argiyantari et al., 2020; Khorasani et al., 2020; O’Mahony et al., 

2021). Lean Six Sigma offers significant benefits to healthcare organizations by 

combining the waste reduction principles of lean manufacturing with the quality 

improvement focus of Six Sigma, resulting in enhanced operational efficiency and 

effectiveness (Thornley Group, 2022). By systematically identifying and eliminating 

inefficiencies, Lean Six Sigma helps organizations reduce operational costs and increase 

customer satisfaction (Ramos da Silva et al., 2023). Fostering a continuous improvement 

culture is a crucial aspect of Lean Six Sigma implementation, as it encourages employee 

engagement and empowers individuals at all levels to contribute to process 

enhancements. When organizations cultivate an atmosphere of collaboration and 

innovation, where employees feel valued and motivated to suggest and implement 

improvements, they create a sustainable model for ongoing success (Ramos da Silva et 

al., 2023). This proactive approach drives performance outcomes and enhances resilience 
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in adapting to market changes and meeting regulatory requirements. Within this 

framework, several subthemes emerge. The lean supply focus emphasizes reducing 

excess inventory and streamlining processes to meet patient demand effectively. 

Caribbean hospitals can directly lower operations costs and improve patient care by 

adopting a lean focus, ensuring the right products are available without overstocking 

(Khorasani et al., 2020).  

The lean distribution focus concentrates on augmenting distribution methods to 

ensure the timely delivery of medical supplies. This encourages hospitals to evaluate their 

distribution networks and leverage technology for real-time tracking. Another essential 

tool within Lean Six Sigma is value stream mapping, which enables practitioners to 

observe how information flows across the supply chain. This process helps pinpoint 

inefficiencies, improve operations, and enhance the patient experience. The application of 

DMAIC (Define, Measure, Analyze, Improve, Control) provides a structured approach to 

implementing sustainable improvements, allowing hospitals to effectively address 

problem areas within their supply chains (O’Mahony et al., 2021). The Voice of the 

Customer (VOC) subtheme ensures alignment of supply chain decisions with patient 

expectations. The supply and demand theme focuses on the relationship between 

healthcare needs and pharmaceutical availability. Pharmaceuticals’ supply and demand 

dynamics are interdependent, heavily relying on accurate demand forecasting 

(ClientPharma, 2022; Franco & Alfonso-Lizarazo, 2020; Kritchanchai, 2024; 

Merkuryeva et al., 2019). Inadequate demand information and coordination issues can 

lead to discrepancies between actual needs and available supplies, further complicating 
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supply chain efficiency (Boyle, 2023; Hull, 2005; Kaylor, 2023; Nguyen, 2020). The 

need for better visibility and communication among stakeholders is emphasized to align 

production and usage rates effectively. Efficient supply chain management strategies are 

essential for meeting the needs of patients while ensuring the availability of safe and 

effective medications (Kaylor, 2023; Polater & Demirdogen, 2018). Subthemes include 

factors in pharmaceutical inventory management, such as managing stock levels and 

forecasting demand. The medication distribution system subtheme innovation highlights 

advanced technologies and practices to improve medication distribution and patient 

safety (George & Elrashid, 2023; Sabogal De La Pava & Tucker, 2022).  

The supply chain performance index status theme assesses supply chains’ 

efficiency, resilience, and effectiveness. The Global Supply Chain Pressure Index was 

created as a streamlined tool to evaluate global supply chain pressures and their impact 

on economic outcomes (Federal Reserve Bank of New York, n.d.). Supply chains have 

evolved from being viewed merely as cost centers to becoming recognized as essential 

sources of competitive advantage, emphasizing the importance of reliability and 

resilience in global commerce (Viswanathan & Kesarkar, 2023). Effective supply chain 

management is now recognized as critical for ensuring reliability and resilience in 

delivering products, particularly in a healthcare environment. Supply chain indexes 

measure the global supply chain pressure index (Index A), supply chain stability index 

(Index B), and Index C (global supply chain volatility index), each designed to measure 

different aspects of supply chain performance (Viswanathan & Kesarkar, 2023). These 

indexes provide valuable insights into the health and functionality of global supply 
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chains. The indexes help capture the impacts of various factors, including manufacturing 

capacity, supply chain disruptions, and shipping costs. The differences in trends among 

the indexes stem from the varying methodologies used to calculate them, with Index C 

relying on survey data. Indexes A and B use more objective metrics. Index B is primarily 

U.S.-centric, whereas A and C account for international data (Viswanathan & Kesarkar, 

2023). Healthcare organizations must leverage supply chain indexes to monitor 

performance actively and adapt strategies to respond to potential disruptions. 

Subthemes within this category include the current supply chain pressure index 

value, which captures issues with delivery (Trading Economics, 2024). The regulatory 

influence subtheme examines how regulations impact supply chain processes. Supply 

chain disruption insights examine factors contributing to disruptions. The patient safety 

risks subtheme focuses on identifying and mitigating risks arising from supply chain 

failures (UNCTAD, 2024). This demonstrates the importance of maintaining high-quality 

patient care. Internal performance improvement stresses continuously evaluating internal 

processes to enhance supply chain efficiency (Ilgar, 2024; Tramontano, 2024). The 

pharmaceutical supply chain challenge theme embodies the various obstacles to 

managing pharmaceutical logistics and distribution effectively. Subthemes under this 

category include systemic risks, lack of supply chain awareness, stock at the point of use, 

stock hoarding, and overprocessing. The overprocessing of stock subtheme identifies 

excessive inventory handling, resulting in inefficiencies and waste. Stock hoarding 

reflects the accumulation of excess stock due to fears of shortages, disrupting normal 

supply distribution. Stock at the point of use emphasizes the importance of readily 
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available pharmaceutical products in patient care areas. The theme of collaboration and 

connectivity highlights the significance of stakeholder collaboration and technology in 

improving communication within the healthcare supply chain (UNCTAD, 2024).  

The subtheme of prescribing technology focuses on the role of advanced 

technologies in streamlining medication ordering and communication between healthcare 

providers and pharmacy departments (Argiyantari et al., 2020). Connectivity and 

transport examine the logistics that facilitate timely deliveries. The Transition and 

innovation theme underscores the importance of adapting to new methods and practices 

within healthcare supply chains (Cardinal Health, 2017; Kumar & Jha, 2019). 

Contemporary supply chains encounter significant challenges, including shifting 

customer expectations, increasing demands for sustainability, and global disruptions. To 

remain competitive, businesses must prioritize innovation, which can transform supply 

chains into resilient and efficient systems that create value. Innovation is key to adapting 

supply chains to market fluctuations, geopolitical risks, and technological advancements, 

enabling companies to survive (Vela, 2024). Key areas impacted by innovation include 

improved efficiency through technologies like automation and AI and enhanced visibility 

via blockchain (Vela, 2024). The pandemic highlighted the necessity for agility and 

resilience, with tools such as digital twins and predictive analytics equipping companies 

to anticipate risks better. Volpe (2024) asserted that the future of the pharmaceutical 

supply chain lies in the ability to “predict, prescribe, and automate,” aiming to transition 

from linear, manual-dependent operations to a more agile, networked, and digitized 

ecosystem that enables real-time decision-making. The subthemes within this theme 
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include the transition to strategic logistics in healthcare, which highlights the shift 

towards more effective logistical solutions that enhance operational performance. This 

transition is critical as it reinforces the necessity of logistics optimization in delivering 

timely patient care (Cardinal Health, 2017). The subtheme, innovation in medication 

distribution systems, emphasizes the role of modern technologies and methodologies in 

reforming distribution processes. Innovations in this area can streamline operations and 

ensure medications reach patients as needed.  

The subtheme key factors in pharmaceutical inventory management identifies 

essential strategies for maintaining optimal stock levels and ensuring readiness to respond 

to patient needs. These three subthemes are interconnected; transitioning to strategic 

logistics depends on innovations in distribution to enable effective inventory management 

(Cardinal Health, 2017). The theme, organizational culture, and digital transformation 

focus on the internal dynamics that influence the successful implementation of supply 

chain strategies (Upton, 2017). Digital transformation positively impacts sustainable 

supply chain performance by improving functionality, traceability, and risk management, 

essential for ensuring quality and compliance (Ma et al., 2022; Palmer, 2023). The 

subtheme cultural resistance to change highlights healthcare organizations’ challenges 

when adopting new technologies or methods. Resistance often stems from established 

practices deeply embedded in the organizational culture (Upton, 2017). Operational 

efficiency and performance improvement are other subthemes that underscore the need 

for ongoing evaluation of supply chain processes. Organizations must continuously 

assess their performance to identify areas for improvement, ensuring operations remain 
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efficient. The subtheme collaboration and partnership emphasizes the importance of 

building strong relationships among all stakeholders in the supply chain. Effective 

communication throughout the supply chain is essential. A comprehensive 

communication loop that includes manufacturers, healthcare providers, distributors, and 

regulatory bodies is crucial for aligning production rates with actual usage. Smooth data 

flow among these stakeholders enables better coordination and response during 

shortages, enhancing overall supply chain efficiency and reliability (Ilgar, 2024). 

Effective collaboration can overcome cultural resistance and facilitate smoother 

operational transitions. Security concerns in digitization are significant as hospitals 

embrace digital solutions. Collaboration is essential to effective supply chain 

management, as it enhances efficiency, resilience, and overall performance amid the 

complexities of modern supply chains (Tramontano, 2024). Organizations can better 

navigate logistics and regulatory requirements by fostering strong communication and 

relationships among manufacturers, distributors, and suppliers (Vann Yaroson et al., 

2023). Collaborative partnerships enable proactive risk mitigation, allowing stakeholders 

to identify vulnerabilities and implement timely interventions to prevent disruptions 

(Tramontano, 2024). Enhanced visibility into inventory levels and production schedules 

through shared information leads to improved demand forecasting and resource 

management, reducing stockouts and excess inventory. Cooperation among supply chain 

participants is crucial for maintaining quality and compliance (Tramontano, 2024). 

Collaboration facilitates the achievement of sustainability goals and drives innovation by 

leveraging diverse expertise and resources. Prioritizing collaboration transforms supply 
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chains into strategic assets, delivering higher value to customers and stakeholders and 

ensuring competitiveness in an ever-evolving marketplace. This subtheme links to the 

other subthemes, as a robust organizational culture that values collaboration and 

transparency can help mitigate potential security issues. Palmer (2023) stated that a 

positive corporate culture can profoundly influence the pharmaceutical supply chain. By 

promoting collaboration, regulatory compliance, and a focus on analytics, organizations 

can enhance their competitiveness and achieve better success in navigating an evolving 

regulatory landscape without compromising safety or quality standards.  

The theme distribution strategies focuses on enhancing the logistical elements of 

the pharmaceutical supply chain. Pharma Focus America (n.d.) highlighted that “the 

effectiveness of distribution and logistics is crucial for guaranteeing the prompt and 

dependable delivery of medications to end-users.” Advanced forecasting and demand 

planning are essential, enabling pharmaceutical companies to employ predictive analytics 

to anticipate market demand fluctuations, optimize inventory management, and reduce 

the likelihood of stockouts. The significance of temperature-controlled logistics is 

underscored, noting that “innovations in refrigeration technology, packaging solutions, 

and monitoring systems” are vital for ensuring product integrity during transportation 

(Pharma Focus America, n.d.). Integrating real-time visibility through advanced tracking 

technologies, such as Radio Frequency Identification (RFID), allows for accurate 

monitoring of pharmaceutical products along the supply chain, enhancing overall 

operational efficiency. Collaboration among supply chain partners is a foundational 

aspect of effective operations. Recognizing the interconnected nature of the supply chain 
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through collaborative efforts can significantly improve inventory management and 

resource allocation (Pharma Focus America, n.d.). The importance of regulatory 

compliance within pharmaceutical distribution reinforces that adherence to good 

distribution practice standards is crucial for maintaining product safety and quality. By 

adopting a comprehensive and proactive approach to these various aspects, HSOs can 

enhance patient well-being and foster a resilient system capable of navigating the 

complex challenges of today’s healthcare environment (Pharma Focus America, n.d.). 

The evolving supply chain distribution strategies within the pharmaceutical industry are 

transitioning to a more interconnected and cost-effective model (Pharma Focus Europe, 

n.d.). The importance of distribution management urges pharmaceutical companies to 

reassess their relationships with third-party service providers involved in packaging, 

labeling, distribution, storage, shipment, and transportation. This holistic approach can 

significantly enhance overall supply chain operations, particularly considering the 

varying regional regulations surrounding good distribution practices. Compliance with 

these regulations is critical for ensuring product integrity, and organizations are 

encouraged to conduct thorough risk assessments with clear accountability to mitigate 

supply chain risks (Pharma Focus Europe, n.d.). To streamline supply chain management, 

three high-impact areas for pharmaceutical companies are necessary: enhancing 

inventory visibility, ensuring proper storage and shipment of sensitive products, and 

redesigning the distribution network to optimize efficiency (Pharma Focus Europe, n.d.; 

Murphy, 2025). 
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Regulatory compliance is significant in shaping the pharmaceutical distribution 

landscape, which is driven by various legislations. With increasing scrutiny from 

regulatory bodies, companies must adopt proactive compliance strategies in their 

distribution practices. Embracing advanced technologies and tailored distribution 

strategies will be vital for pharmaceutical companies to remain successful while 

navigating industry changes (Pharma Focus Europe, n.d.). 

The extensive service network subtheme is critical, ensuring that medications are 

distributed efficiently across various locations (Haial et al., 2021). This subtheme 

connects with cost optimization, as a well-designed service network can reduce 

transportation and operational costs associated with distribution. Supplier relationships 

are incorporated into this theme, as fostering good relationships with suppliers is 

fundamental for maintaining a steady and reliable supply of medications. The patient-

centric approach emphasizes the need to prioritize patient care in distribution strategies, 

ensuring that logistics support the timely and appropriate delivery of drugs. Centralized 

inventory management is another subtheme that enhances efficiency by consolidating 

inventory control processes, allowing hospitals to monitor stock levels better and reduce 

waste. This relates closely to the regional partnership subtheme (Tucker & Daskin, 2022; 

William & Lee, 2020), which indicates the importance of collaborating with regional 

entities to streamline distribution and improve overall supply chain effectiveness. 

The subthemes within each central theme interconnect and emphasize the 

importance of a holistic approach to efficient supply chain management. Transition and 

innovation rely on a culture that supports adaptation and embraces technology. 
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Operational efficiency and effective distribution strategies are essential for enhancing 

patient care within Caribbean tertiary care hospitals. By understanding these connections, 

healthcare leaders can implement strategies that address existing challenges and establish 

a resilient framework for future improvements in the pharmaceutical supply chain. 

Definition and Naming of Themes 

Five themes have emerged in the context of efficient supply chain management 

strategies for tertiary care hospitals in the Caribbean. The articles reviewed define each 

theme, which defines operational efficiency and patient care aspects. The themes are 

Lean Six Sigma, supply and demand, supply chain performance index status, 

pharmaceutical supply chain challenges, collaboration, and connectivity. 

Lean Six Sigma 

This theme encompasses methodologies for improving organizational processes 

by eliminating waste and reducing process variation. Lean Six Sigma focuses on 

enhancing quality and efficiency within healthcare systems (Argiyantari et al., 2020; 

O’Mahony et al., 2021; Ramos da Silva et al., 2023).  

• Lean Supply Focus (Argiyantari et al., 2020) – Underscores minimizing 

excess inventory and simplifying processes to meet patient demand.  

• Lean Distribution Focus (Argiyantari et al., 2020) – Make the best use of 

distribution methods to ensure the timely delivery of medical supplies.  

• Value Stream Mapping (O’Mahony et al., 2021) – A tool to consider the flow 

of information and materials that identifies bottlenecks and inefficiencies in 

the supply chain.  
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• Application of DMAIC (O’Mahony et al., 2021; Ramos da Silva et al., 2023) – 

Provides a structured problem-solving framework for implementing 

sustainable improvements.  

• VOC (O’Mahony et al., 2021) – Ensures alignment of supply chain decisions 

with patient needs and expectations.  

Supply and Demand 

This theme highlights the relationship between healthcare needs and 

pharmaceutical availability (Kritchanchai, 2014; ClientPharma, 2022; Kaylor, 2023). 

• Key Factors in Pharmaceutical Inventory Management (Kritchanchai, 2014; 

ClientPharma, 2022) – This subtheme addresses managing pharmaceutical 

inventory, considering demand forecasting and stock levels. 

• Innovation in the Medication Distribution System (Kritchanchai, 2014; 

Kaylor, 2023) – This area focuses on sophisticated technologies and practices 

to improve the efficiency of medication distribution.  

Supply Chain Performance Index Status 

This theme measures the supply chain’s efficiency, resilience, and effectiveness 

(Trading Economics, 2024; Viswanathan & Kesarkar, 2023; Federal Reserve Bank of 

New York, n.d.).  

• Current Supply Chain Pressure Index Value (Trading Economics, 2024; 

Federal Reserve Bank of New York, n.d.) – captures supply shortages or 

delivery delay metrics.  
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• Regulatory Influence (Kritchanchai, 2014) – This value examines the impact 

of regulations on supply chain processes and compliance requirements.  

• Supply Chain Disruption Insights (Kritchanchai, 2014; Viswanathan & 

Kesarkar, 2023) – Investigate factors leading to disruptions. 

• Patient Safety Risks (UNCTAD, 2024) – This area focuses on identifying and 

mitigating potential risks that threaten patient safety due to supply chain 

failures.  

• Internal Performance Improvement (O’Mahony et al., 2021) – Emphasizes 

continuous evaluation and improvement of internal processes to enhance 

supply chain efficiency.  

Collaboration and Connectivity 

This theme underscores the importance of stakeholder collaboration and 

technology in promoting communication within the healthcare supply chain (Ilgar, 2024; 

Tramontano, 2024; UNCTAD, 2024).  

• Using Prescribing Technology (Argiyantari et al., 2020; Tramontano, 2024) – 

Highlights the role of advanced technologies in streamlining medication 

ordering and communication.  

• Connectivity and Transport (Ilgar, 2024; UNCTAD, 2024) – Examine 

logistical aspects that facilitate efficient operations. 
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Transition and Innovation 

This theme highlights the need for adaptability and stakeholder engagement while 

integrating advanced technologies to enhance efficiency and decision-making (Cardinal 

Health, 2017; Vela, 2024; Volpe, 2024). 

• Transition to Strategic Logistics in Healthcare (Cardinal Health, 2017; Vela, 

2024) – This subtheme refers to the shift from traditional logistics practices to 

more strategic approaches that enhance healthcare supply chains’ overall 

efficiency and effectiveness. 

• Innovation in Medication Distribution Systems (Cardinal Health, 2017) – This 

subtheme focuses on adopting and implementing new technologies and 

practices to improve medication distribution. 

• Key Factors in Pharmaceutical Inventory Management (Cardinal Health, 

2017; Volpe, 2024) – This subtheme highlights the principles and practices 

necessary to manage pharmaceutical inventory effectively. Key factors 

include accurately forecasting demand, maintaining optimal stock levels, 

tracking expiration dates, and implementing robust inventory control systems. 

Organizational Culture and Digital Transformation 

This theme emphasizes integrating digital technologies to enhance operational 

efficiency and decision-making within supply chain management. It also highlights the 

importance of fostering collaboration and adaptability among staff to support practical 

supply chain improvements (Ma et al., 2022; Palmer, 2023; Upton, 2017).  
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• Operational Efficiency and Performance Improvement (Palmer, 2023; Upton, 

2017) – This subtheme focuses on maximizing resource use, streamlining 

processes, and enhancing organizational productivity. 

• Collaboration and Partnership (Ma et al., 2022; Upton, 2017) – This 

subtheme emphasizes collaborating with various stakeholders, including 

suppliers, healthcare providers, and regulatory bodies, to achieve common 

goals. 

• Cultural resistance to change (Upton, 2017) – This subtheme focuses on the 

barriers to change that hinder improved supply chain practices. 

• Security concerns in digitization (Palmer, 2023) – This subtheme refers to 

ensuring adequate firewalls and other security measures are in place to operate 

safely in a digital environment.  

Distribution Strategies 

This theme focuses on the methodologies for effectively delivering 

pharmaceuticals from suppliers to end-users within the healthcare system (Pharma Focus 

America, n.d.; Pharma Focus Europe, n.d. ; Tucker & Daskin, 2022).  

• Extensive Services Network (Tucker & Daskin, 2022) - This subtheme refers 

to a broad and well-established network of facilities and services that facilitate 

the distribution of pharmaceuticals. 

• Cost Optimization (Pharma Focus America, n.d.; Tucker & Daskin, 2022) - 

This subtheme focuses on minimizing costs while maintaining or improving 

service quality.  
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• Supplier Relationships (Pharma Focus Europe, n.d.; Tucker & Daskin, 2022) 

– This subtheme emphasizes the importance of strong partnerships and 

supplier collaboration. 

• Operational Efficiency (Pharma Focus America, n.d.; Tucker & Daskin, 2022) 

– This subtheme highlights maximizing productivity and minimizing waste in 

supply chain processes. 

• Patient-Centric Approach (Tucker & Daskin, 2022) – This subtheme 

underscores the importance of prioritizing patient needs and preferences in the 

distribution strategy. 

• Centralized Inventory Management (Pharma Focus Europe, n.d.; Tucker & 

Daskin, 2022) – This subtheme refers to managing inventory at a central 

location rather than distributing it across multiple sites. 

• Regional Partnership (Tucker & Daskin, 2022) – This subtheme focuses on 

collaborating with local organizations, suppliers, and community stakeholders 

to enhance the effectiveness of the pharmaceutical supply chain. 

Discussion of the Connection Between Themes 

The findings from this study reveal a complex interplay between the identified 

themes that relate to efficient pharmaceutical supply chain management in tertiary care 

hospitals in the Caribbean. Each theme contributes to a comprehensive understanding of 

the operational strategies that enhance healthcare delivery and patient care. 

The theme of Lean Six Sigma serves as a pivotal foundation for the framework, 

focusing on continuous quality improvement and waste reduction within healthcare 
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systems (Khorasani et al., 2020). Its subthemes, including lean supply focus and lean 

distribution focus, emphasize the necessity of minimizing excess inventory and refining 

distribution methods to ensure the timely and efficient delivery of medical supplies. By 

integrating these Lean principles into pharmaceutical supply chain management, 

Caribbean hospitals can reduce operational costs while improving patient care. The lean 

supply focus ensures that pharmaceutical inventory levels accurately align with patient 

demand, preventing overstocking and stockouts (Khorasani et al., 2020). This alignment 

is crucial for maintaining service quality and improving patient outcomes, reinforcing 

that operational efficiency directly impacts health service delivery. The value stream 

mapping tool within Lean Six Sigma enables hospitals to identify inefficiencies in the 

medication distribution process (Khorasani et al., 2020), which ties in with the 

innovations under the supply and demand theme to improve distribution efficiency 

(Polater & Demirdogen, 2018).  

Connected closely to Lean Six Sigma is the theme of supply and demand, which 

highlights the dynamic relationship between healthcare needs and the availability of 

pharmaceuticals. Subthemes within this category, such as key factors in pharmaceutical 

inventory management, underscore the critical need for accurate demand forecasting and 

diligent stock-level management to mitigate disruptions. A well-managed inventory 

ensures that necessary medications are available when patients require them and 

enhances operational performance by optimizing resource utilization (Cardinal Health, 

2017). This theme supports the notion that effective inventory management directly 
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correlates with reductions in delays and enhances the overall responsiveness of the 

healthcare system. 

The supply chain performance index status theme is essential for evaluating the 

efficiency and effectiveness of the pharmaceutical supply chain in Caribbean hospitals. 

The current supply chain pressure index value provides insights into the challenges, such 

as supply shortages and regulatory influences that may hinder effective operations 

(Trading Economics, 2024). By focusing on patient safety risks and internal performance 

improvement, this theme emphasizes ongoing evaluation, which is crucial for identifying 

areas for enhancement. Aligning this theme with Lean Six Sigma principles advocates for 

a data-driven approach to decision-making, ensuring that improvements are sustainable 

and tailored to address real-time operational issues. 

Collaboration and connectivity are another vital theme that underscores the 

importance of active stakeholder engagement and effective communication within the 

healthcare supply chain. Enhanced collaboration among healthcare providers, 

pharmaceutical suppliers, and regulatory bodies facilitates a coordinated approach to 

medication distribution (O’Mahony et al., 2021). This theme enhances the value of both 

Lean Six Sigma and supply and demand. Improved communication and collaboration 

among various stakeholders support the VOC initiative, ensuring patient feedback is 

integrated into the supply chain decision-making (O’Mahony et al., 2021).  

The subtheme using prescribing technology illustrates how advanced technologies 

can streamline medication ordering processes and improve communication between 

healthcare providers and pharmacies. This is directly related to the theme of distribution 
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strategies, emphasizing the significance of strong supplier relationships and an extensive 

service network in ensuring the efficient delivery of pharmaceuticals. By fostering 

improved collaboration, hospitals can better respond to fluctuations in medication 

demand and integrate patient feedback into supply chain decision-making (Kritchanchai, 

2014). 

The themes of transition and innovation further emphasize the necessity for 

adaptability and strategic improvement in supply chain practices. The shift towards more 

strategic logistics in healthcare requires adopting new technologies and innovative 

practices that align with operational efficiency and performance improvement. This 

alignment stresses the importance of a culture that embraces continuous improvement 

and adaptation, ensuring that healthcare staff can implement practical enhancements to 

supply chain operations (Upton, 2017). 

The organizational culture and digital transformation theme enriches the 

discussion by highlighting the importance of integrating digital technologies to enhance 

operational efficiency and strategic decision-making. Emphasizing data-driven 

approaches supports the patient-centric approach, ensuring that distribution strategies are 

aligned with patient needs and preferences (Tucker & Daskin, 2022). This alignment is 

especially crucial in a healthcare landscape where patient outcomes are directly tied to 

the reliability of pharmaceutical supply chains. 

The interconnectedness of these themes emphasizes the need for a holistic 

framework for pharmaceutical supply chain management in the Caribbean. By integrating 

Lean Six Sigma principles with a focus on stakeholder collaboration, operational 
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efficiency, and adaptability, healthcare administrators can implement effective strategies 

that improve supply chain performance and promote equitable access to healthcare 

services. This comprehensive framework is critical for addressing the unique challenges 

faced in the region, ultimately leading to better health outcomes and advancing health 

equity for diverse populations in the Caribbean. 

Interpretation of the Findings 

The findings from this integrative review indicate that the challenges faced by 

pharmaceutical supply chains in Caribbean tertiary care hospitals are consistent with 

existing literature, confirming the necessity for effective operational solutions to enhance 

supply chain performance (UNCTAD, 2024). In examining efficient supply chain 

management strategies for tertiary care hospitals in the Caribbean, the interconnectedness 

of Lean Six Sigma methodologies and supply chain themes emerges as pivotal in 

promoting operational efficiency and enhancing patient care. The thematic analysis 

underscores these relationships, revealing how Lean Six Sigma encompasses 

methodologies designed to improve organizational processes by reducing process 

variation and eliminating waste. This enhancement of quality and efficiency is crucial 

within healthcare systems (Khorasani et al., 2020). As highlighted by Ramos da Silva et 

al. (2023), Lean Six Sigma provides substantial benefits to healthcare organizations 

through its dual focus on waste reduction and quality improvement. Hospitals can reduce 

operational costs and increase patient satisfaction by systematically identifying and 

eliminating inefficiencies, two critical metrics in contemporary healthcare delivery. 

Fostering a culture of continuous improvement, a cornerstone of Lean Six Sigma 
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becomes vital. This culture encourages employee engagement at all levels, empowering 

individuals to contribute to ongoing process enhancements. When healthcare 

organizations cultivate an atmosphere of collaboration and innovation, where employees 

feel valued and motivated to suggest and implement improvements, they establish a 

sustainable model for success that enhances resilience in adapting to market changes and 

meeting regulatory requirements. 

Within this framework, several subthemes emerge, emphasizing different aspects 

of supply chain management. The lean supply focus, for instance, stresses the 

significance of reducing excess inventory and streamlining processes to meet patient 

demand better. For Caribbean hospitals, adopting a lean approach can directly lower 

operational costs while improving patient care, as it ensures the availability of the right 

products without the pitfalls of overstocking (Khorasani et al., 2020). Furthermore, the 

lean distribution focus is critical, as it underlines the importance of augmenting 

distribution methods to ensure timely deliveries of medical supplies. This necessitates 

that hospitals evaluate their distribution networks while leveraging technology for real-

time tracking, which is becoming increasingly indispensable in the fast-paced healthcare 

environment. 

Another essential Lean Six Sigma tool is value stream mapping, which allows 

healthcare practitioners to visualize how information flows across the supply chain. This 

process aids in pinpointing inefficiencies, improving operations, and ultimately 

enhancing the patient experience. The application of DMAIC provides a structured 

methodology that facilitates sustainable improvements, enabling hospitals to address 
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problem areas within their supply chains effectively (O’Mahony et al., 2021). An integral 

aspect of this methodology is the VOC subtheme, ensuring that supply chain decisions 

align with patient expectations. This alignment is crucial, as it underpins the relationship 

between healthcare needs and the availability of pharmaceuticals. In this context, the 

dynamics between supply and demand are interdependent, relying heavily on precise 

demand forecasting (ClientPharma, 2022). Inadequate demand information and 

coordination issues can lead to significant discrepancies between actual healthcare needs 

and available supplies, further complicating supply chain efficiency (Kaylor, 2023). The 

theme emphasizes the necessity for enhanced visibility and communication among 

stakeholders to effectively align production and usage rates, ultimately ensuring that 

reliable medications are accessible to patients. 

The discussion on efficient supply chain management strategies reveals that these 

are essential for meeting patient needs and ensuring the availability of safe and effective 

medications (Kaylor, 2023). Analyzing subthemes related to pharmaceutical inventory 

management sheds light on critical factors such as stock-level management and demand 

forecasting. Innovations within the medication distribution system, underlined by 

advanced technologies and practices, are pivotal in improving medication distribution 

and enhancing patient safety (George & Elrashid, 2023; Sabogal De La Pava & Tucker, 

2022). Further complicating the landscape are challenges identified within the supply 

chain performance index status theme. This theme assesses supply chains’ efficiency, 

resilience, and effectiveness based on indexes, such as the Global Supply Chain Pressure 
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Index, created to evaluate global supply chain pressures and their economic impacts 

(Federal Reserve Bank of New York, n.d.). 

Historically viewed as mere cost centers, supply chains are now increasingly 

recognized as crucial sources of competitive advantage, highlighting the importance of 

reliability and resilience in global commerce (Viswanathan & Kesarkar, 2023). Effective 

supply chain management is critical in delivering reliable products, particularly 

healthcare. The indexes mentioned, designed to measure different aspects of supply chain 

performance, provide valuable insights into the health and functionality of global supply 

chains. Notably, the trends among these indexes stem from the varying methodologies 

utilized in their calculation, with some indexes relying on survey data while others 

employing more objective metrics. Consequently, healthcare organizations must leverage 

these supply chain indexes to actively monitor performance and adapt their strategies to 

respond to potential disruptions. 

Within this overarching thematic structure, several subthemes further clarify the 

complexities of efficient supply chain management. For instance, the current supply 

chain pressure index value highlights issues related to delivery performance, providing 

actionable insights for improvement (Trading Economics, 2024). The impact of 

regulations within the healthcare supply chain must also be considered, as regulatory 

influences significantly shape effective supply chain processes. Similarly, patient safety 

risks stemming from supply chain failures are crucial to the operational framework. This 

theme underscores the importance of identifying and mitigating risks associated with 

pharmaceutical logistics and delivery disruptions (UNCTAD, 2024). As hospitals 
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navigate the complexities of supply chain management, aligning quality care with the 

responsiveness of supply chains becomes increasingly essential. Continuous evaluation of 

internal performance improvement processes also supports enhanced efficiency, as 

organizations must be diligent in identifying and addressing weaknesses within their 

systems. 

The themes related to the pharmaceutical supply chain challenges further 

encapsulate the various obstacles healthcare organizations face in managing logistics and 

distribution effectively. Among these challenges are systemic risks, a lack of supply 

chain awareness, stock management issues at the point of use, excessive stock hoarding, 

and issues related to overprocessing (UNCTAD, 2024). For instance, overprocessing 

signifies excessive handling of inventory, which not only results in inefficiencies but also 

inflates operational costs. Stock hoarding refers to accumulating surplus stock prompted 

by fears of shortages, disrupting established distribution norms, and escalating costs. The 

emphasis on keeping stock readily available at the point of use highlights the critical 

nature of ensuring pharmaceuticals are accessible in patient care areas. Here, the 

collaborative efforts among stakeholders within the supply chain become instrumental. 

The importance of fostering robust collaborations and utilizing technology to enhance 

communication cannot be overstated. 

The theme of prescribing technology reflects the increasing adoption of advanced 

technologies aimed at streamlining medication ordering processes. This innovation is 

pivotal in improving communication between healthcare providers and pharmacy 

departments, ultimately enhancing operational efficiency. The logistics of connectivity 
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and transport examine the systems necessary for timely deliveries. Highlighting 

adaptation and innovation as vital themes illustrate the need for healthcare entities to 

embrace new methods and practices to meet evolving market demands and mitigate the 

complexities of contemporary supply challenges (Cardinal Health, 2017). 

The impact of recent global disruptions, particularly highlighted by the COVID-

19 pandemic, has emphasized the necessity for resilience and agility within supply 

chains. Organizations are urged to prioritize innovation, which can transform supply 

chains into resilient systems that create substantial value. As Vela (2024) stated, the 

future of pharmaceutical supply chains hinges on the capacity to predict, prescribe, and 

automate, indicating a significant transition from conventional, linear, manual-dependent 

operations to more agile, networked, and digitized ecosystems that facilitate real-time 

decision-making. In this rapidly changing landscape, key areas affected by innovation 

include improved operational efficiencies through emerging technologies such as 

automation and AI and enhanced visibility through blockchain technologies (Vela, 2024). 

These advancements bolster supply chain resilience and give healthcare organizations 

tools to anticipate better and respond to risks. 

The subthemes within the theme of transition and innovation focus not only on 

logistical considerations but also highlight the internal dynamics that influence the 

successful implementation of supply chain strategies. This aligns well with Upton’s 

(2017) findings that call attention to the challenges organizations face in adapting to 

technological advancements due to cultural resistance to change. Such resistance often 

arises from entrenched practices within organizational cultures, making comprehensive 
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change efforts imperative for sustainable growth and improved supply chain 

performance. 

Continuous operational efficiency assessment and improvement remain essential 

in evaluating supply chain processes. As healthcare leaders navigate these intricate 

challenges, the emphasis on collaboration and partnerships among stakeholders in the 

supply chain becomes paramount. Effective communication through a comprehensive 

loop that includes manufacturers, healthcare providers, distributors, and regulatory bodies 

is crucial. This collaboration facilitates the alignment of production rates with actual 

usage, enabling smooth data flows that enhance coordination during shortages and 

improve overall supply chain efficiency (Ilgar, 2024). 

The theme of collaboration also intertwines with security concerns related to 

digitization as hospitals increasingly embrace digital solutions. Building solid 

relationships among all stakeholders enhances resilience and fosters success amid the 

complexities arising from modern supply chains (Tramontano, 2024). By prioritizing 

collaboration, organizations can navigate logistical challenges and adhere to regulatory 

requirements more effectively, ultimately leading to a more reliable and streamlined 

supply chain operation. 

The problem of interest, effectiveness, and efficiency of the pharmaceutical 

supply chain within tertiary care hospitals in the Caribbean region aligns with previous 

studies documenting the consequences of delays, stockouts, and excess inventory on 

patient care (Khorasani et al., 2020). These inefficiencies hinder the healthcare system’s 

ability to provide timely patient treatment, corroborating earlier research findings 
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regarding the critical impact of supply chain performance on health outcomes. The 

review further confirms the significance of demand forecasting as a significant 

operational challenge, which has been highlighted in previous studies (Kumar & Jha, 

2019; Nguyen, 2020; William & Lee, 2020). These studies demonstrate that inaccurate 

forecasts can lead to financial losses and treatment delays due to the inherent variability 

of patient demand within healthcare contexts. The findings, specifically regarding 

demand variability in Caribbean hospitals, confirm these assertions and underscore the 

need for enhanced data analytics capabilities and improved communication among supply 

chain stakeholders. By adopting advanced technologies, healthcare organizations can 

mitigate the challenges of demand variability and inaccurate forecasting, paving the way 

for more effective pharmaceutical supply chain management (George & Elrashid, 2023).  

As the theoretical framework outlines, implementing Lean Six Sigma 

methodologies is relevant to addressing operational inefficiencies within the 

pharmaceutical supply chain. The thematic analysis reveals that lean principles can 

effectively reduce waste and enhance inventory management, confirming findings in the 

literature advocating for Lean applications in healthcare supply chains (Khorasani et al., 

2020). Applying Lean Six Sigma and supply and demand theory forms a theoretical 

foundation for analyzing the findings. The notion of aligning pharmaceutical availability 

with patient needs as dictated by supply and demand theory underpins the analysis of the 

current supply chain pressure index of 8.1 for Caribbean hospitals (Trading Economics, 

2024). This high index indicates significant operational challenges that necessitate a 

transformative approach taken from the principles of Lean Six Sigma. The ideal state of 
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operations, as defined in this review, requires a shift from an 8.1 to an efficiency goal of 

−0.5. This transition requires implementing lean methodologies to streamline processes 

and address current knowledge gaps about supply chain management among healthcare 

staff. By combining patient admissions data and historical usage patterns through 

advanced data analytics, Caribbean hospitals can improve demand forecasting strategies 

and manage their pharmaceutical inventories more effectively.  

Exploring efficient supply chain management strategies for tertiary care hospitals 

in the Caribbean through the frameworks of supply and demand, alongside Lean Six 

Sigma methodologies, affirms and extends existing literature while illuminating new 

avenues for future research and practical implementation. By emphasizing the importance 

of an interconnected, collaborative, and innovative approach to supply chain 

management, professionals in the healthcare sector can better meet patient needs, 

enhance operational efficiencies, and navigate the complexities of a rapidly changing 

landscape. While specific to hospitals in the Caribbean context, these findings provide 

insights that can apply to healthcare systems globally, emphasizing the need for agility, 

resilience, and a patient-centered focus in all supply chain initiatives. 
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Part 4: Recommendation for Professional Practice and Implications for Social Change  

Recommendations for Professional Practice  

Based on the findings of this integrative review, several actionable 

recommendations can enhance pharmaceutical supply chain management within tertiary 

care hospitals in the Caribbean. Healthcare administrators in these hospitals should use 

data analytics tools to improve demand forecasting capabilities (Kritchanchai, 2014). 

Utilizing real-time data from patient admissions, treatment protocols, and trending usage 

patterns will enable healthcare providers to anticipate pharmaceutical needs and manage 

inventory more effectively (George & Elrashid, 2023). Incorporating Lean Six Sigma 

methodologies into supply chain processes will help reduce waste and improve 

operational efficiency. Administrators should leverage staff training sessions focused on 

techniques such as Value Stream Mapping and DMAIC applications to streamline 

inventory management and distribution processes, which may mitigate inefficiencies 

related to stock handling and overprocessing (Khorasani et al., 2020). 

Administrators should enhance stakeholder communication and collaboration to 

improve supply chain performance. Establishing stronger relationships between 

healthcare providers and suppliers through regular communication and collaborative 

sessions will address supply chain issues and enhance the VOC (O’Mahony et al., 2021).  

The theme of pharmaceutical supply chain challenges highlights vulnerabilities 

that indicate the need to develop comprehensive contingency plans, which are crucial for 

preparing for potential disruptions such as global health emergencies and natural 

disasters. These plans should include guidelines for alternative sourcing and maintaining 
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safety stock levels at critical points within the supply chain, ensuring continuity of care 

during crises (UNCTAD, 2024). Continuously evaluating regulatory compliance is 

essential; establishing a framework for regular assessments will ensure adherence to 

pharmaceutical supply management policies, thereby reducing risks associated with 

supply chain failures. 

Administrators should utilize the current supply chain pressure index value to 

monitor and assess supply chain performance continuously. Setting goals that align with 

global averages and striving to improve the Caribbean supply chain index from 8.1 to 

−0.5 (Trading Economics, 2024) will provide benchmarks for success. Leaders can 

identify areas for improvement by implementing performance indicators consistent with 

Lean Six Sigma practices and adjusting strategies as needed. By integrating these 

recommendations into operational frameworks, healthcare administrators can enhance 

pharmaceutical supply chain management, improve quality of care, experience more 

significant operational efficiency, and create a more resilient healthcare system capable 

of addressing the unique challenges faced in the Caribbean.  

Implications for Social Change 

The findings of this study on pharmaceutical supply chain management in 

Caribbean tertiary care hospitals have implications for social change, considering the 

social determinants of health. Inefficiencies within the pharmaceutical supply chain, such 

as medication shortages and treatment delays, disproportionately affect marginalized 

populations who may already face barriers to accessing healthcare. These supply chain 
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challenges compromise patient safety and quality of care and exacerbate health 

disparities, highlighting the need for effective operational solutions.  

Healthcare leaders can significantly enhance access to essential medications by 

optimizing pharmaceutical supply chains through data analytics, improved stakeholder 

collaboration, and Lean Six Sigma methodologies. This alignment with the social 

determinants of the health framework emphasizes ensuring equitable access to quality 

healthcare services and promoting regional health equity.  

Addressing systemic risks and vulnerabilities within the supply chain can 

strengthen healthcare resilience during global disruptions. By fostering local supply chain 

partnerships and reducing dependence on imported pharmaceuticals, healthcare systems 

can bolster their capacity to respond effectively to patient needs and maintain continuity 

of care. This proactive approach mitigates the impact of potential disruptions and 

supports economic development within local communities, creating a more sustainable 

healthcare landscape. 

The implications of these findings extend beyond operational efficiency; they 

highlight supply chain management’s role in fostering social change. By improving 

pharmaceutical supply chains, healthcare administrators can contribute to a more 

equitable healthcare system emphasizing accessibility and quality care for all individuals. 

Leadership’s commitment to enhancing supply chain performance aligns with broader 

health goals to advance the well-being of communities across the Caribbean. In this way, 

effective pharmaceutical supply chain management becomes vital in pursuing social 

justice and health equity within the healthcare sector. 
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Limitations 

This study on pharmaceutical supply chain management within tertiary care 

hospitals in the Caribbean has several limitations that should be acknowledged. The 

unique socioeconomic and infrastructural factors present in Caribbean countries may not 

apply to healthcare systems in different regions. The results may not fully reflect the 

challenges and solutions relevant to other healthcare contexts, potentially limiting their 

broader applicability. The integrative review approach may have introduced selection 

bias in the literature reviewed because studies published outside the selected timeframe or 

in non-English languages were overlooked.  

Conclusion 

The optimization of pharmaceutical supply chains in tertiary care hospitals across 

the Caribbean is essential for enhancing patient care and promoting health equity in the 

region. This integrative review underscores that addressing inefficiencies, such as 

medication shortages, weak demand forecasting, and storing excess inventory, can 

significantly improve access to vital medications and treatment for the Caribbean 

healthcare population. By utilizing data analytics, Lean Six Sigma methodologies, and 

fostering collaboration among stakeholders, healthcare administrators can implement 

practical strategies that increase operational efficiency and resilience. The findings 

emphasize the necessity for a collaborative approach among stakeholders, promoting 

effective communication and innovative practices that align with patient needs. 

Improving supply chain management addresses immediate operational issues and fosters 

equity in healthcare access, particularly for vulnerable populations in the region. As 
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Caribbean hospitals aim to transition from a supply chain pressure index of 8.1 toward an 

efficiency goal of −0.5 (Trading Economics, 2024), the insights from this review serve as 

a roadmap for actionable strategies that can lead to sustainable improvements. The 

transformation of pharmaceutical supply chains within these healthcare settings holds the 

potential for social change, advancing health equity and enhancing the quality of care for 

all patients across the Caribbean. These efforts will improve healthcare outcomes and 

contribute to a more equitable healthcare system, ensuring all individuals have access to 

the essential medications they need to achieve a good quality of life.  
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Appendix A: DHA Practice-Based Problem Literature Review Matrix 

Problem of Interest Source 

Author / Date George & Elrashid, 2023 

Theoretical Framework Supply and Demand 

Research question / 

hypothesis 

This study aims to investigate the impact of inventory level 

management and demand forecasting on the effectiveness 

of pharmaceutical supply chains within hospital 

pharmacies. 

Methodology: Analysis 

& results: 

The research indicated a significant positive relationship 

between the management of inventory levels and the 

effectiveness of the pharmaceutical supply chain. 

Conclusion  Improving the availability of pharmaceutical products and 

avoiding shortages necessitates the optimization of 

inventory control processes to more closely match 

customer needs and demands. This can be accomplished by 

implementing efficient inventory level management 

techniques and refining inventory management policies. 

Furthermore, employing accurate and reliable demand 

forecasting methods would enhance inventory management 

practices across the pharmaceutical supply chain in the 

healthcare industry. 

Implications for future 

research: 

Future studies should focus on developing the model by 

incorporating different demand distributions, such as 

normal and exponential distributions. 

Implications for 

practice 

This research has practical significance, as it assists 

hospital pharmacies in pinpointing the most effective 

strategies for managing pharmaceutical inventory and 

comprehending the influence of inventory control and 
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demand forecasting on the performance of the 

pharmaceutical supply chain. This understanding can aid in 

preventing stockouts and adapting to fluctuations in both 

demand and supply. 

Empirical Research Yes 

 

Operational Problem Source #1 

Author / Date Nguyen, 2020 

Theoretical Framework Supply and Demand 

Research question / 

hypothesis 

To analyze the changing attributes of pharmaceuticals that 

are procured, distributed, and marketed within the hospital 

supply chain in Ho Chi Minh City. 

Methodology: Analysis 

& results: 

Pharmacists are essential members of the hospital 

workforce, providing high-quality products and services at 

competitive prices. Quality management is a fundamental 

component of the healthcare industry and hospital 

operations. To uphold their brand integrity and serve 

patients effectively, it is vital for hospitals to ensure a 

steady supply of products by quickly resuming normal 

operations with minimal disruptions. Additionally, 

hospitals should prioritize the use of modern techniques 

and information technologies to foster integrated 

relationships among supply chain stakeholders, thereby 

gaining a competitive edge through enhanced 

understanding.  

Conclusion  Hospitals need to embrace innovative practices and 

technologies that enhance operational efficiency while also 
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elevating the overall quality of services provided to 

patients.  

Implications for future 

research: 

Research approaches to strengthen the resilience of 

pharmaceutical supply chains in hospitals, focusing on how 

these institutions can effectively prepare for and address 

supply disruptions while preserving service quality. 

Implications for 

practice 

Hospitals need to create and uphold robust quality 

management systems dedicated to pharmaceutical services, 

ensuring compliance with best practices and regulatory 

standards to improve patient safety and the quality of 

service. 

Empirical Research No 

 

Operational Problem Source #2  

Author / Date Kumar & Jha 2019 

Theoretical Framework Supply chain management principles 

Research question / 

hypothesis 

The objective of this study is to bridge the needs of the 

pharmaceutical quality system with the fundamentals of 

supply chain management.  

Methodology: Analysis 

& results: 

This study presents a distinct perspective on effective 

transportation practices within the pharmaceutical sector, 

in accordance with Anderson’s seven principles of supply 

chain management. It offers guidance to the 

pharmaceutical industry on product transportation by 

highlighting essential supply chain components such as 

segmentation, customized requirements, market signals, 

differentiation, technology orientation, and channel 

spanning performance.  
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Conclusion  Aligning supply chain principles with effective 

transportation practices is crucial for the benefit of 

corporate stakeholders and consumers alike. The 

pharmaceutical industry should incorporate supply chain 

management principles into its transportation methods to 

enhance overall business performance. Standard Operating 

Procedures (SOPs) must be implemented for cold chain 

medications across the supply chain network during 

logistics and transportation processes. 

Implications for future 

research: 

Future research should focus on developing clear 

definitions and documentation for Good Transportation 

Practices (GTP) within the pharmaceutical industry, while 

also exploring its importance in conjunction with other 

practices such as good manufacturing practices, good 

laboratory practices, and good distribution practices. 

Furthermore, studies should examine how supply chain 

management principles can be effectively integrated with 

GTP. There is also a need for focused research to unify 

pharmaceutical manufacturing and distribution systems to 

enhance both efficiency and safety. 

Implications for 

practice 

The study has effectively outlined the practical aspects of 

Good Transportation Practices in the pharmaceutical 

industry for supply chain professionals. 

Empirical Research Yes 

 

Operational Problem Source #3 

Author / Date William & Lee, 2020 

Theoretical Framework Supply and Demand 
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Research question / 

hypothesis 

This research is to develop an inventory model that 

determines the optimal timing for replenishment, order 

quantities, and spatial requirements for various types of 

medications, taking their expiration dates into account. 

Methodology: Analysis 

& results: 

The result is that the proposed inventory model optimizes 

space utilization and reduces inventory costs. 

Conclusion  Hospitals should order medications based on the optimal 

order quantity.  

Implications for future 

research: 

Future research should focus on refining the model by 

incorporating different demand distributions, such as 

normal and exponential distributions.  

Implications for 

practice 

In real-world scenarios, hospitals can apply the inventory 

model based on the demand distribution present in each 

facility. 

Empirical Research Yes 

 

Ideal State of Operations Source  

Author / Date Trading Economics, 2024 

Theoretical Framework Supply chain management principles 

Research question / 

hypothesis 

This study examined the global supply chain pressure 

index. 

Methodology: Analysis 

& results: 

Emerging economies operate at a supply chain pressure 

index of 8.1, whereas global standards are represented by 

values closer to zero, approximately −0.5.  

Conclusion  Emerging economies need to adopt strategies to enhance 

their supply chain pressure index, bringing it closer to zero.  

Implications for future 

research: 

Future research may specifically target the supply chain 

pressure index for Caribbean islands.  
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Implications for 

practice 

Emerging economies recognize their supply chain 

performance and should be motivated to enhance it to 

achieve a supply chain pressure index that aligns more 

closely with global standards.  

Empirical Research No 

 

Theoretical Framework Source  

Author / Date Thornley Group , 2022 

Theoretical Framework Lean Six Sigma 

Research question / 

hypothesis 

The paper characterizes Lean Six Sigma and its 

applications 

Methodology: Analysis 

& results: 

Lean is commonly known by various terms such as Lean 

Operations, Lean Enterprise, Lean Manufacturing, and the 

Toyota Production System. It describes a method of 

working aimed at optimizing customer satisfaction while 

minimizing resource usage. 

Conclusion  Lean approach minimizes inventory levels, consolidates 

processes, removes unnecessary activities, and optimizes 

equipment efficiency. The absence of clutter, inventory, 

and other waste provides clear visibility into quality issues 

as they occur, facilitating quick and effective investigations 

into their causes. 

Implications for future 

research: 

Future research on Lean Six Sigma may focus on the 

integration of digital technologies to enhance data-driven 

decision-making, the applicability of its principles in 

healthcare, and the alignment with sustainability initiatives.  

Implications for 

practice 

Lean thinking is crucial for all businesses; however, like 

any change management initiative, it necessitates careful 
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planning and strong commitment from management to be 

successful.  

Empirical Research No 

 

Author / Date Boyle, 2023 

Theoretical Framework Supply and Demand 

Research question / 

hypothesis 

The paper discussed the origins of the Law of Supply and 

Demand 

Methodology: Analysis 

& results: 

Review of the perspectives on the law of supply and 

demand 

Conclusion  The principle of supply and demand, which states that the 

availability and desirability of a product influence its price, 

was recognized by multiple individuals. However, this 

well-known economic concept was observed in the 

marketplace long before it was officially documented or 

named. 

The law of supply and demand illustrates the connection 

between the price of a particular good and people’s 

readiness to buy or sell it. Typically, when the price of a 

good rises, suppliers are inclined to offer more, while 

demand tends to decrease. 

Implications for future 

research: 

Future research on the law of supply and demand is crucial 

for understanding market dynamics and influencing 

economic policy in the context of globalization and 

technology. Investigating how digital marketplaces affect 

consumer behavior and pricing strategies, as well as how 

shifts in consumer preferences related to sustainability 

impact demand, is essential.  
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Implications for 

practice 

The implications for practice regarding the law of supply 

and demand are extensive and can guide decision-making 

across various sectors. Businesses can leverage insights 

from this law to optimize pricing strategies, ensuring they 

align with consumer demand and market conditions.  

Empirical Research No 
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Appendix B: Review Question Search Log 

Inclusion Search Criteria Exclusion Search Criteria 

• Pharmaceutical supply chain 

management  

• Hospital supply chain 

• Supply chain management 

• Pharmaceutical supply chain 

management 

• Healthcare supply chain 

management 

• Supply chain management best 

practices in hospitals 

• Tertiary care hospitals supply 

chain management  

• Caribbean hospital supply chain 

management  

• Lean Six Sigma management 

• Lean management 

• Supply chain logistics and 

distribution  

• Information related to Primary and 

Secondary care hospitals were 

excluded 

• Articles that did not specifically 

address supply chain management 

in tertiary care hospitals 
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Search results 

Database or location name Search Terms Results Notes 

IEEE Xplore Digital Library 

 

Pharmaceutical supply 

chain management  
6 

The term 

pharmaceutical supply 

chain is used in many 

articles and were 

focused on general 

pharmaceutical supply 

chain.  

Google Scholar 
Pharmaceutical supply 

chain management 
11 

Articles were focused 

on general 

pharmaceutical supply 

chain management  

ACHE.org  
Supply chain 

management  
1 

Article discussed supply 

chain management in 

the midst of COVID-19  

Research Gate 

Tertiary care hospitals 

supply chain 

management  

1 

This study was done at 

a hospital in 

Bangladesh, India. 

Google Scholar 
Healthcare supply 

chain management  
10 

Only two articles were 

published within the 

last five years 

Emrald Insight 
Healthcare supply 

chain management  
8 

Articles published 

within the last five 

years 

Research Gate 
Healthcare supply 

chain management  
5 

Articles published 

within the last five 

years 
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Database or location name Search Terms Results Notes 

Emrald Insight 
Lean supply chain 

management 
4 

 This article identifies 

key areas for enhancing 

healthcare supply 

chains through the 

application of lean 

methodologies, based 

on insights from prior 

research 

Google Scholar 
Lean supply chain 

management 
1 

This paper outlines a 

case study conducted in 

a private hospital in 

Ireland focusing on the 

operating room supply 

chain management  

EBSCO 
Pharmaceutical supply 

chain strategies 
4 

Articles published 

within the last ten years 

Beckers Hospital Review 
Supply chain 

management 
1 

This paper discussed 

supply chain 

management 

Cardinal Health 
Supply Chain 

Management  
1 

This paper discussed 

supply chain 

management 

Google Supply chain logistics 4 

Non research articles 

related to supply chain 

logistics and 

distribution 
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Appendix C: DHA Appraisal Results Log  

Author, date, and title Evidence level 
and quality rating 

Focus: HSO type, research 
domain, and specific problem 

being addressed  

Findings that help answer the 
review question(s) 

Metrics and 
measures if used 

Argiyantari, B., Simatupang, 
T. M., & Hasan, M. (2020). 
Pharmaceutical supply chain 
transformation through 
application of the Lean 
principle: A literature review. 
Journal of Industrial 
Engineering and 
Management (JIEM), 475-
494. 
 

Level III; High 
quality 

Tertiary Care Hospital; Quality 
Improvement 
 
The purpose of this paper is to 
examine relevant prior studies in 
order to pinpoint shortcomings in 
the current research concerning the 
implementation of lean principles 
in the Pharmaceutical Supply 
Chain. 

The findings showed that the primary 
focus has been on manufacturing, 
whereas areas such as upstream 
suppliers, downstream activities, and 
the overall supply chain process have 
been largely overlooked. 
Additionally, topics such as 
information technology management, 
supplier management, customer 
relations, and logistics management, 
along with practitioner engagement, 
have not been sufficiently explored. 
Consequently, future research should 
tackle these gaps and also consider 
incorporating aspects of quality 
compliance and digital innovation. 
 

Specific metrics are 
not identified 

Boyle, M. J. (2023, 
September 27). The origins 
of the law of supply and 
demand 

Level V, good 
quality  

None HSO, supply and demand 
dynamics. 
 
Specific problems addressed are: 
How to set prices that balance 
supply and demand effectively to 
prevent excess inventory or 
shortages. 
Ensuring that inventory levels 
align with market demand to avoid 
overstocking or stockouts. 

The interaction between supply and 
demand creates market equilibrium, 
where the quantity supplied equals, 
the quantity demanded at a certain 
price.  

Price elasticity of 
demand, inventory 
turnover ratio, 
stockout rate, lead 
time, profit margins. 
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Author, date, and title Evidence level 
and quality rating 

Focus: HSO type, research 
domain, and specific problem 

being addressed  

Findings that help answer the 
review question(s) 

Metrics and 
measures if used 

Adjusting supply chain strategies 
in response to market changes 
affected by consumer behavior and 
external economic factors. 
 

Cardinal Health. (2017). 
Logistical prowess keeps 
supply chain in top form.  

Level V, good 
quality 

Hospitals, Supply chain 
management 
 
Problem addressed: The lack of 
using supply chain logistics to 
optimize supply chain performance 
 

Adapting to new methods and 
practices within healthcare supply 
chains reinforces the necessity of 
logistics optimization in delivering 
timely patient care 

Specific metrics are 
not identified 

ClientPharma. (2022). 
Pharmaceutical Forecasting: 
Supply and Demand 

Level V, high 
quality 

Manufacturing sector, demand 
forecasting and quality 
improvement, inaccuracies in 
demand forecasting 

The interconnectedness of 
pharmaceutical supply chain 
management, demand forecasting, 
and patient care, highlighting the 
need for improved forecasting 
accuracy and flexibility in 
manufacturing to ensure hospitals 
can provide the best possible care to 
patients. 
 

Stock-out rates, 
inventory turnover 
rates, lead time  

Federal Reserve Bank of 
New York. (n.d.). Global 
supply chain pressure index. 

Level V, good 
quality 

None HSO, supply chain 
management, the challenge of 
effectively assessing and 
understanding the disruptions and 
pressures impacting global supply 
chains. 

The findings underscore the Global 
Supply Chain Performance Index’s 
role as a valuable tool for monitoring 
and understanding global supply 
chain pressures and their effects on 
economic indicators, providing 
insights that can help businesses and 
policymakers navigate disruptions in 
the supply chain context. 
 

Global supply chain 
pressure index, 
Baltic Dry Index. 
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Author, date, and title Evidence level 
and quality rating 

Focus: HSO type, research 
domain, and specific problem 

being addressed  

Findings that help answer the 
review question(s) 

Metrics and 
measures if used 

Franco. C., & Alfonso-
Lizarazo. E. (2020). 
Optimization under 
uncertainty of the 
pharmaceutical supply chain 
in hospitals: Journal of 
Computers & Chemical 
Engineering  

Level II; Good 
quality rating 

Tertiary Care Hospitals; 
Quality Improvement 
 
The objective of this paper is to 
solve a logistics issue within the 
pharmaceutical supply chain, 
specifically targeting the hospital 
level, by accounting for various 
sources of uncertainty through a 
simulation-optimization method. 
This approach involves developing 
two distinct mathematical models 
to minimize the costs associated 
with regular purchases, emergency 
purchases, and expired 
medications. 
 

Managers ought to consider the 
maximum allowable expiration date 
when ordering pharmaceuticals. This 
will reduce the overall quantity of 
expired medications. 

Specific metrics are 
not identified 

George, S., & Elrashid S. 
(2023). Inventory 
management and 
pharmaceutical supply chain 
performance of hospital 
pharmacies in Bahrain: A 
structural equation modeling 
approach 
 

Level III, high 
quality 

Hospital Pharmacy, 
Pharmaceutical supply chain 
performance in healthcare systems,  
 
Problems addressed: Inventory 
management challenges, demand 
forecasting uncertainties and 
impact on patient care. 
 

There is a strong positive correlation 
between effective inventory level 
control and the overall performance 
of the pharmaceutical supply chain. 
This indicates that better 
management of inventory leads to 
improved pharmaceutical supply 
chain outcomes. 

Inventory turnover 
rate, stockout rate, 
patient care 
outcomes, forecast 
accuracy 

Haial, A., Benabbou.L., & 
Berrado. A. (2021). 
Designing a transportation 
strategy decision-making 
process for a supply chain: 

Level III, good 
quality 

Public healthcare institutions, 
logistics and supply chain 
management. 
 
Problems addressed: Inefficiencies 
in the transportation of 

It was found that using a milk-run 
model for shipping products via 
central and regional warehouses 
emerged as the most suitable 
transportation strategy, enhancing 

Kendall’s W 
Coefficient, 
stakeholders’ 
influence and impact 
scores 
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Author, date, and title Evidence level 
and quality rating 

Focus: HSO type, research 
domain, and specific problem 

being addressed  

Findings that help answer the 
review question(s) 

Metrics and 
measures if used 

Case of a pharmaceutical 
supply chain 

pharmaceutical products in 
Morocco’s public healthcare 
system.  
 

overall efficiency and responsiveness 
in delivering pharmaceuticals. 

Hull, B. (2005). The role of 
elasticity in supply chain 
performance 

Level III, high 
quality 

Hospitals, supply chain 
management,  
 
Specific problem: The challenge of 
designing a supply chain that 
meets market demands for 
different products while 
minimizing the negative impacts of 
the bullwhip effect. 
 

The findings emphasize the 
importance of aligning a supply 
chain’s design with the 
characteristics of the products it 
manages, as well as addressing the 
bullwhip effect. 

Elasticity of supply, 
performance 
measurements 

Ilgar (2024) Drug shortages 
create surprising opportunity 
for pharma supply chain 

Level V, high 
quality 

Pharmaceutical manufacturing, 
Supply chain management and 
pharmaceutical economics, the 
ongoing crisis of drug shortages 

The study emphasizes the importance 
of real-time inventory tracking, 
which enables proactive adjustments 
in production and helps avoid 
overstock and stock-outs. The 
effectiveness of communication 
among stakeholders. the findings 
highlight the need for improved 
visibility, collaboration, and the 
adoption of advanced technologies, 
such as AI, to build a more resilient 
and efficient pharmaceutical supply 
chain capable of meeting healthcare 
demands. 
 

Stock out rates, 
inventory turnover 
ratio, stock out rates, 
lead time 

Kaylor (2023) Fundamentals 
of the pharmaceutical supply 
chain 

Level V, good 
quality 

Manufacturing health service 
organization, pharmaceutical 
supply chain management, 

The findings point to a pressing need 
to refine and enhance the 
pharmaceutical supply chain to 

Inventory turnover 
ratio, demand 
forecast accuracy, 
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Author, date, and title Evidence level 
and quality rating 

Focus: HSO type, research 
domain, and specific problem 

being addressed  

Findings that help answer the 
review question(s) 

Metrics and 
measures if used 

inefficiencies and challenges 
within the pharmaceutical supply 
chain that lead to medication 
shortages, high prescription drug 
costs, and ultimately impact patient 
access to necessary medications. 
 

overcome existing challenges and 
ensure the reliable delivery of 
essential medications to meet patient 
needs effectively. 

fill rates, stock out 
rates. 

Khorasani, S. T., Cross, J., & 
Maghazei, O. (2020). Lean 
supply chain management in 
healthcare 

Level III, high 
quality 

Hospitals, supply chain 
management. 
Specific problem: The study 
addresses the gap in understanding 
how lean supply chain 
management can be effectively 
implemented in healthcare 
organizations 
 

The study identifies major healthcare 
problem domains relevant to lean 
supply chain management. It 
establishes a unified language of lean 
thinking and supply chain 
management 

Specific metrics are 
not identified 

Kritchanchai, D. (2014). A 
framework for healthcare 
supply chain improvement in 
Thailand. Operations and 
Supply Chain Management: 
An International Journal, 
103-113. 
 

Level III; High 
quality rating 

Tertiary Care Hospital; Quality 
Improvement; 
 
The aim of this paper is to examine 
issues related to supply chain 
management in the healthcare 
sector and to identify the 
associated challenges. 
 

The case study reveals inadequate 
inventory management and a poorly 
functioning internal supply chain. 

Specific metrics are 
not identified 

Kumar, N., & Jha, A. (2019). 
Application of principles of 
supply chain management to 
the pharmaceutical good 
transportation practices 

Level III, high 
quality 

Pharmaceutical sector within the 
healthcare industry, 
pharmaceutical supply chain 
management 
 
Problem addressed: The study 
addresses the challenge of linking 

The study presents a unique 
perspective on pharmaceutical good 
transportation practices aligned with 
the seven principles of supply chain 
management as proposed by 
Anderson. It offers guidance to the 
pharmaceutical industry for the 

Specific metrics are 
not identified 
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Author, date, and title Evidence level 
and quality rating 

Focus: HSO type, research 
domain, and specific problem 

being addressed  

Findings that help answer the 
review question(s) 

Metrics and 
measures if used 

pharmaceutical quality system 
requirements with supply chain 
management principles to enhance 
collaboration among technical, 
transport, logistics, and supply 
chain teams within the 
pharmaceutical industry 

effective transportation of products 
by emphasizing basic supply chain 
features, including segmentation, 
customization of requirements, 
market signals, differentiation, 
technology orientation, and channel 
spanning performance. 
 

Ma, J., S, L., & kang, T. 
(2022). The Effect of Digital 
Transformation on the 
Pharmaceutical Sustainable 
Supply Chain Performance: 
The Mediating Role of 
Information Sharing and 
Traceability Using Structural 
Equation Modeling. 
 

Level II, high 
quality 

Pharmaceutical industry, supply 
chain management, inefficiencies 
and challenges within the 
pharmaceutical supply chain  

For Pharmaceutical companies to 
achieve sustainable supply chain 
performance, they must prioritize 
digital transformation while fostering 
cooperation and enhancing 
traceability within their supply 
networks. 
 

Operational 
efficiency metrics, 
information sharing 
metrics.  

Merkuryeva, G., Valberga, 
A., & Smirnov, A. (2019). 
Demand forecasting in 
pharmaceutical supply chain: 
A case study 

Level III, high 
quality 

Pharmaceutical industry, supply 
chain management 
 
Specific problem addressed: The 
challenge of accurately forecasting 
demand for pharmaceutical 
products in a highly complex and 
regulated supply chain 
environment. 
 

The findings reveal that demand 
forecasting is critical for the 
pharmaceutical supply chain, 
emphasizing the need for improved 
methods to enhance forecasting 
accuracy. 

Total demand, mean 
absolute deviation, 
standard deviation 
of forecast error 

Murphy, A. (2025). What 
healthcare supply chain 
leaders learn before they can 
‘run’ 

Level V; High 
Quality 

None HSO, none research expert 
opinion paper 

The findings highlight the significant 
strides being made in the healthcare 
industry to optimize supply chain 

Demand 
management, 
payment 
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Author, date, and title Evidence level 
and quality rating 

Focus: HSO type, research 
domain, and specific problem 

being addressed  

Findings that help answer the 
review question(s) 

Metrics and 
measures if used 

operations through the strategic 
implementation of AI technologies 
 

management, back 
orders 

Nguyen, Q. H. (2020). 
International integration of 
pharmaceutical supply chains 
in Vietnam: An overview of 
challenges and opportunities 
at Ho Chi Minh City 
hospitals 

Level III, high 
quality  

Hospitals, supply chain 
management. 
 
Problem addressed: The study 
addresses the challenges associated 
with demand forecasting in the 
pharmaceutical supply chain 
within hospitals 
 

The findings reveal that effective 
demand forecasting is critical for 
improving the pharmaceutical supply 
chain in hospitals. 

Mean absolute 
deviation, total 
demand, tracking 
signal 

O’Mahony, L., McCarthy, 
K., O’Donoghue, J., Teeling, 
S., Ward, M., & McNamara, 
M. (2021) Using Lean Six 
Sigma to Redesign the 
Supply Chain to the 
Operating Room Department 
of a Private Hospital to 
Reduce Associated Costs and 
Release Nursing Time to 
Care.  
  

Level III; High 
Quality 

Private hospital; Quality 
Improvement; This study examines 
the implementation of Lean Six 
Sigma (LSS) tools in the supply 
chain of an Operating Room (OR) 
at a private hospital in Dublin, 
Ireland. Using a pre-/post-
intervention design within the 
Define, Measure, Analyze, 
Improve, Control (DMAIC) 
framework, LSS methodologies 
were applied to improve stock 
management in the OR storage 
area and a pilot OR suite, with 
active participation from the staff.  
 

The findings from the study reveal 
the advantages that Lean Six Sigma 
(LSS) principles can provide for 
stock management in the operating 
room (OR) and broader hospital 
environments. Utilizing the 5S 
approach for storage in the main OR 
stores and pilot OR demonstrates the 
significant time savings for clinical 
staff and reduced stock waste. The 
study shows that, despite stock 
management appearing unrelated to 
the OR nurse’s duties, it affects the 
time nurses can dedicate to their 
patients and their overall nursing 
responsibilities. 
 

DMAIC, Lean 5S 

Palmer, P. (2023). How 
Culture Impacts 

Level V, good 
quality 

Pharmaceutical industry, supply 
chain management, problem being 
addressed in the article is the 

A strong, collaborative, and data-
focused culture plays a critical role in 
optimizing the pharmaceutical supply 

Compliance metrics, 
operational 
efficiency metrics, 
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Author, date, and title Evidence level 
and quality rating 

Focus: HSO type, research 
domain, and specific problem 

being addressed  

Findings that help answer the 
review question(s) 

Metrics and 
measures if used 

Pharmaceutical Supply Chain 
Management 

challenge of effectively managing 
the pharmaceutical supply chain 
amidst stringent regulations and 
the need for efficiency 
 

chain and addressing the challenges 
presented by a regulated industry. 
 

data analytics 
utilization metrics.  

Pharma Focus America 
(n.d.). Optimizing Pharma 
Distribution: Navigating the 
Supply Chain Landscape 

Level V, good 
quality 

Pharmaceutical industry, 
pharmaceutical supply chain, 
supply chain distribution logistics 

The findings emphasize the 
importance of integrating innovative 
strategies, technologies, and 
collaborative practices to enhance the 
performance of pharmaceutical 
supply chains effectively. 
 

Risk management 
metrics, statistical 
analysis tools 

Pharma Focus Europe (n.d.). 
Streamlining Distribution In 
The Pharmaceutical Industry: 
A TCS White Paper 
 

Level V, good 
quality 

Pharmaceutical industry, 
pharmaceutical supply chain, the 
need for pharmaceutical companies 
to optimize their supply chain 
operations 
 

 Pharmaceutical companies must 
adopt advanced technologies and 
strategic partnerships to navigate the 
complexities of the evolving supply 
chain landscape successfully. 
 

Specific metrics are 
not identified 

Polater, A., & Demirdogen, 
O. (2018). An investigation 
of the healthcare supply 
chain  
Management and patient 
responsiveness: An 
application on public 
hospitals 

Level III, high 
quality 

Public hospitals, supply chain 
management 
 
Problem addressed: the need for 
effective supply chain integration 
and flexibility in public hospitals 
to enhance patient responsiveness, 
especially given challenges such as 
population growth, geopolitical 
factors, and other disruptive 
events. 
 

The findings indicate that supply 
chain flexibility plays a mediating 
role between supply chain 
integration, demand forecasting, 
supplier performance, and patient 
responsiveness in public hospitals 

Likert scale, 
statistical software 

Ramos da Silva, B. M., 
Nepomuceno de Oliveira, V. 

Level III; High 
Quality 

Pharmaceutical industry, Lean Six 
Sigma, the challenges and 

The study highlights that while Lean 
Six Sigma offers considerable 

Operational costs, 
production capacity, 
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Author, date, and title Evidence level 
and quality rating 

Focus: HSO type, research 
domain, and specific problem 

being addressed  

Findings that help answer the 
review question(s) 

Metrics and 
measures if used 

A., & Magalhaes, J. L. 
(2023). Analysis of Lean Six 
Sigma use in pharmaceutical 
production.  
 

complexities of implementing 
Lean Six Sigma methodologies in 
the pharmaceutical industry in 
Brazil. 
 

potential benefits for pharmaceutical 
companies in Brazil, its effectiveness 
is often moderated by industry-
specific challenges and regulatory 
factors. 
 

waste reduction, 
cyclic time. 

Sabogal De La Pava, M. L., 
& Tucker, E. (2022). Drug 
shortages in low- and middle-
income countries 

Level III, high 
quality 

Public hospitals, pharmaceutical 
supply chain management 
 
Problem addressed: The study 
seeks to highlight the discrepancies 
in medicine availability, explore 
the effect of these shortages, 
especially during the COVID-19 
pandemic, and lay the groundwork 
for further analyses regarding drug 
shortages in low- and middle-
income countries 
 

The primary causes identified for 
drug shortages are manufacturing 
problems and a limited number of 
suppliers. Additionally, there was a 
significant increase in vital 
unavailable medicines during the 
COVID-19 pandemic, representing a 
substantial challenge to the 
healthcare system. 

Specific metrics are 
not identified 

Thornley Group. (2022). The 
history of Lean Six Sigma. 
Thornley Group Consulting 
& Training 

Level V, high 
quality 

Manufacturing organizations, Lean 
Six Sigma 
 
Process Improvement: the 
challenge of improving process 
efficiency and reducing waste 
within organizations.  
 

The findings of the study indicate 
that Lean Six Sigma, developed from 
historical processes of improvement 
in manufacturing, is a crucial 
methodology for organizations 
aiming to boost efficiency and reduce 
waste 

Six Sigma, DMAIC 

Trading Economics. (2024). 
Supply Chain Pressure Index 
by Country. From Trading 
Economics: 
https://tradingeconomics.com

Level V; High 
Quality 

None HSO, none research expert 
opinion. paper 

The Supply Chain Pressure Index for 
the world stayed constant at -0.32 
points in November. Since 1997, the 
index has averaged 0.00 points, with 
its highest value recorded at 4.39 

Specific metrics are 
not identified 
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Author, date, and title Evidence level 
and quality rating 

Focus: HSO type, research 
domain, and specific problem 

being addressed  

Findings that help answer the 
review question(s) 

Metrics and 
measures if used 

/country-list/supply-chain-
pressure-index 
 

points in December 2021 and the 
lowest at -1.56 points in May 2023. 
 

Tramontano, A. (2024) 
Achieving collaborative 
orchestration in Pharma 
Supply Chain 

Level V, high 
quality 

None HSO, supply chain 
management within the 
pharmaceutical industry, 
inefficiencies and challenges 
within the pharmaceutical supply 
chain, 
 

Enhanced collaboration within the 
pharmaceutical supply chain not only 
addresses existing inefficiencies but 
also positions the industry for better 
resilience and agility in the face of 
future challenges.  
 

Compliance and 
quality metrics, cost 
management metrics 

Tucker & Daskin (2022). 
Pharmaceutical supply chain 
reliability and effects on drug 
shortages  

Level III; Good 
Quality 

Hospitals, pharmaceutical supply 
chain reliability, the document 
addresses the problem of 
pharmaceutical supply chain 
disruptions and their impact on 
drug shortages. 
 

The document emphasizes the need 
for better supply chain 
configurations, increased 
redundancy, improved quality, and 
faster recovery times to mitigate drug 
shortages. 
 

Risk of disruption, 
speed of recovery, 
mean time to failure, 
mean time to 
recovery 

UNCTAD (2024). United 
Nations Conference on Trade 
and Development. UNCTAD 
Strategy to Support Small 
Island Developing States. 
Geneva: UN Trade & 
Development. 
  

Level V; High 
Quality  

None HSO, none research expert 
opinion paper 

Many tertiary care hospitals in the 
Caribbean rely significantly on 
imported pharmaceutical supplies, 
which exposes them to risks from 
global supply chain disruptions, 
changes in shipping costs, and 
regulatory hurdles. 
 

Specific metrics are 
not identified 

Upton, J. (2017). Setting 
sights on the intelligent 
supply chain 

Level III. High 
quality 

Public hospitals, supply chain 
management 
 
Problem addressed: challenges and 
improvements associated with 
demand forecasting, supply chain 

The findings indicate that supply 
chain flexibility mediates the 
relationship between supply chain 
integration, demand forecasting, 
supplier performance, and patient 
responsiveness in public hospitals. 
The study reveals the importance of 

Specific metrics are 
not identified 
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Author, date, and title Evidence level 
and quality rating 

Focus: HSO type, research 
domain, and specific problem 

being addressed  

Findings that help answer the 
review question(s) 

Metrics and 
measures if used 

integration, and supplier 
performance in public hospitals. 
 

adapting supply chain practices to 
improve patient care and highlights 
the role of digital technologies and 
collaborative efforts within the 
pharmaceutical supply chain. 
 

Vann Yaroson, E., Breen, L., 
Hou, J., & Sowter, J. (2023). 
The role of power-based 
behaviors on pharmaceutical 
supply chain resilience. 

Level III, high 
quality 

Healthcare organizations, supply 
chain management 
 
Problem addressed: The impact of 
power-based behaviors on the 
resilience of pharmaceutical supply 
chains, exploring how these 
behaviors affect both proactive and 
reactive strategies. 
 

The findings reveal that power-based 
behaviors significantly impact 
pharmaceutical supply chain 
resilience strategies. Specifically, 
proactive strategies are positively 
influenced by these behaviors, while 
reactive strategies suffer negative 
effects. The study also identifies that 
pharmaceutical supply chain 
complexities, such as stringent 
regulations and long lead times, 
moderate the relationship between 
power-based behaviors and reactive 
strategies. 
 

Structural equation 
modeling, 
interviews 

Vela, R. (2024) The 
importance of innovation in 
supply chain management 

Level V, good 
quality 

Pharmaceutical industry, supply 
chain management, industry, 
supply chain management, 
inefficiencies and challenges that 
pharmaceutical supply chains face. 

Embracing innovation is essential for 
companies to remain competitive and 
effectively adapt to these challenges. 
Technologies such as automation and 
artificial intelligence enhance 
operational efficiency and reduce 
costs, while innovations like 
blockchain to improve visibility and 
enable better tracking and proactive 
decision-making. 
 

Compliance metrics, 
visibility metrics, 
risk management 
metrics, customer 
satisfaction metrics 
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Author, date, and title Evidence level 
and quality rating 

Focus: HSO type, research 
domain, and specific problem 

being addressed  

Findings that help answer the 
review question(s) 

Metrics and 
measures if used 

Viswanathan & Kesarkar 
(2023) What do supply chain 
indexes tell us? 

Level V, high 
quality  

None HSO, supply chain index, 
“What do supply chain indexes tell 
us?” 
 

Significant impact of recent 
disruptions on global supply chains 
and highlight the necessity for 
organizations to understand and 
analyze supply chain metrics to 
enhance resilience and effectiveness 
moving forward. 
 

Survey based data 

Volpe, J. (2024) The future 
of the pharmaceuticals 
supply chain is autonomous 

Level V, good 
quality  

Pharmaceutical industry, supply 
chain management, inefficiencies 
and complexities within the 
pharmaceutical supply chain that 
hinder effective drug delivery from 
producers to patients.  
 

The findings suggest that adopting a 
multifaceted approach combining 
collaboration, technology integration, 
improved visibility, agility, 
sustainability, and cost management 
will lead to more efficient supply 
chain management strategies in 
tertiary healthcare settings. 
 

Collaboration 
effectiveness, 
operational 
efficiency metrics. 

William, A. T., & Lee, W. 
(2020). An inventory model 
to control multi-item 
medicines with consideration 
of space capacity in the 
hospital and joint 
replenishment 

Level III, high 
quality  
 
 

Hospitals, inventory management 
within the pharmaceutical supply 
 
Problem addressed: the challenge 
of effectively managing multi-item 
medicines in hospitals, considering 
factors such as expiry dates, 
probabilistic demand, and limited 
storage capacity. 
 

The findings indicate that effective 
inventory control is crucial for 
managing medicines in hospitals. 
The study develops an inventory 
model that considers expiry dates and 
storage space, demonstrating that 
proper application of the model 
results in optimal order quantities 
and minimized inventory costs. 
 

Total inventory 
costs, optimal order 
quantity, inventory 
levels 
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Appendix D: Thematic Analysis Results 

Author(s) and date Findings with Initial Codes Code List for Theme Development 
Argiyantari, B., Simatupang, T. M., 
& Hasan, M. (2020). 

The analysis reveals a clear preference for research 
focused on Lean Supply over Lean Distribution, with 
the literature showing a significant gap in discussions 
regarding the integrative nature of lean principles 
within pharmaceutical supply chains. Although a 
portion of the literature addresses lean principles 
applied to healthcare service provision, there remains a 
scarcity of studies on efficient distribution practices 
and technological innovations in pharmaceutical 
contexts. This implies potential areas for future 
research aimed at improving lean implementations 
throughout the entire supply chain in healthcare.  

 
Codes: lean supply focus, lean distribution focus, lean 
principles in healthcare, focus on inventory 
management in healthcare, use of prescribing 
technology, inefficient distribution challenges. 
 

Predominance of lean supply in literature 
Advancing lean principles in healthcare 
services 
Lean supply focus 
Lean distribution focus 
Value stream mapping tools 
Application of 5S methodology 
DMAIC process 
Voice of the Customer (VOC) 
Transition to strategic logistics in 
healthcare 
Innovation in medication distribution 
systems 
Key factors in pharmaceutical inventory 
management 
Inefficient distribution challenges 
Over-processing of stock 
Stock hoarding 
Stock at point of use (POU) 
Data inconsistency 
Patient safety risks 
Systemic risks and uncertainties 
Supply chain disruption insights 
Current status of the supply chain 
performance index 

Boyle, M. J. (2023) The relationship between supply and demand 
establishes market equilibrium, where the quantity 
supplied matches the quantity demanded at a specific 
price. 
Codes: supply and demand, market forces, economic 
balance, quantity supplied 
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Author(s) and date Findings with Initial Codes Code List for Theme Development 
Cardinal Health (2017) The article highlights Cardinal Health’s strengths in the 

pharmaceutical supply chain, particularly in 
distribution, servicing over 100,000 locations daily. 
Craig Cowman, executive vice president of global 
sourcing, explains that the company focuses on 
improving efficiency to enhance patient outcomes, 
utilizing strategic planning and a National Logistics 
Center (NLC) for centralized inventory management. 
This setup allows for rapid responses to regional 
demands and disruptions, while “backhauling” 
optimizes transport costs by returning cargo to the 
original distribution point. Cardinal Health recognizes 
suppliers through its Supply Chain Excellence Awards, 
fostering strong partnerships. Jim Scott, senior vice 
president of national markets, emphasizes the 
importance of relationships with both large chains like 
CVS and Kroger and regional pharmacies such as 
Fred’s Inc. and Fruth Pharmacy. The company is 
increasingly focused on managed care services for 
regional chains, helping them navigate challenges from 
narrow networks and promoting innovative strategies 
to enhance front-end operations while also engaging 
with local legislators to showcase the value of 
pharmacies in their communities. 
 
Codes: distribution leadership, extensive service 
network, patient-centric approach, operational 
efficiency, centralized inventory management, cost 
optimization, transport efficiency, partnership 
development, regional partnership 

Historical context of the supply chain 
pressure index 
Current supply chain pressure index value 
Evaluation criteria 
Lack of supply chain awareness 
Neglect of operational performance 
Enabling factors for improvement 
Regulatory influence 
Internal process improvement 
Stakeholder engagement 
Decision-making framework 
Decision-making methods 
Network design options 
Participatory decision-making 
Health equity 
Supply chain collaboration 
Connectivity and transport 
Pharmaceutical supply chain vulnerability 
Impact on patient care 
Need for better decision-making 
Inaccurate demand forecasting 
Reliability and redundancy 
Recovery time importance 
Impact of quality improvements 
Cultural resistance to change 
Digital transformation in the 
pharmaceutical industry 
Operational efficiency and performance 
improvement 
Regulatory compliance and challenges 
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ClientPharma (2022) The relationship between pharmaceutical supply chain 

management, demand forecasting, and patient care 
underscores the necessity for enhanced forecasting 
precision and manufacturing flexibility to ensure that 
hospitals deliver optimal care to patients. 
 
Codes: demand forecasting, supply and demand 
relationships, financial impact of delays, demand 
overestimation 
 

Security concerns in digitization 
Evolution roles and job displacement 
Collaboration and partnership necessity 
Distribution leadership 
Extensive service network 
Operational efficiency 
Patient centric approach 
Centralized inventory management  
Cost optimization 
Supplier relationships  
Partnership development  
Regional partnerships 
 
 

Federal Reserve Bank of New York 
(n.d.) 

The findings highlight the importance of the Global 
Supply Chain Performance Index as an essential tool 
for monitoring and comprehending global supply chain 
pressures and their impact on economic indicators. It 
offers insights that can assist businesses and 
policymakers in managing disruptions within the 
supply chain landscape. 
Codes: global supply chain performance index, supply 
chain disruptions, supply chain efficiency, economic 
indicators 
 

Franco. C., & Alfonso-Lizarazo. E. 
(2020)  

This study demonstrates the effectiveness of a 
simulation-optimization approach, utilizing the 
stochastic counterpart or sample path method, to 
optimize tactical and operational decisions in the 
pharmaceutical supply chain within hospital settings. 
The developed mixed-integer programming (MIP) 
models account for random variations in demand, 
costs, and lead times, focusing on critical factors such 
as expiration dates, service levels, perishability, and 
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emergency purchases. The first model facilitates 
improved replenishment and supplier selection, 
resulting in a 16% reduction in supply and 
management costs for 22 types of medicines. The 
second model employs a bi-objective optimization 
strategy, effectively minimizing the total amount of 
expired medicines while determining acceptable 
expiration dates. By integrating various uncertainties 
and factors specific to the healthcare context, this 
research provides valuable tools for healthcare 
managers to enhance inventory management, supplier 
selection, and overall supply system performance, 
ultimately addressing the unique challenges faced in 
managing pharmaceutical inventories in hospitals. 
 
Codes: Mixed Integer Programming (MIP) models, 
stochastic counterpart method, uncertainty in demand 
and costs, high logistics costs.  
 

George, S., & Elrashid, S. (2023) There is a significant positive relationship between 
effective inventory level control and the overall 
performance of the pharmaceutical supply chain. This 
suggests that enhanced inventory management results 
in better outcomes for the pharmaceutical supply chain. 
Codes: Inventory management practices, 
pharmaceutical supply chain efficiency, inventory 
management practices, outcome measurement, supply 
chain performance.  
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Haial, A., Benabbou.L., & Berrado. 
A. (2021) 

This study presents a framework for designing an 
appropriate transportation strategy for the 
pharmaceutical supply chain in Morocco, emphasizing 
the involvement of key stakeholders.  
The findings reveal that adopting a milk run delivery 
system as the optimal transportation network enhances 
efficiency in the Moroccan public pharmaceutical 
supply chain. The study underscores the necessity for a 
participatory approach involving stakeholders in all 
phases of transportation strategy development to 
ensure successful decision-making. Future research 
will focus on determining the appropriate 
transportation modes and addressing outsourcing 
versus insourcing decisions while maintaining 
stakeholder involvement. This comprehensive 
framework guides healthcare systems in creating more 
efficient, effective, and equitable pharmaceutical 
distribution strategies, ultimately contributing to 
improved health outcomes for the population.  
 
Codes: Inefficiencies, stakeholder engagement, 
decision-making framework, decision-making 
methods, network design options, systemic risks, 
inventory management, regulatory influence, 
evaluation criteria, participatory decision-making, 
health equity.  
 

Hull, B. (2005) The findings highlight the significance of aligning a 
supply chain’s design with the attributes of the 
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products it oversees, along with tackling the bullwhip 
effect. 
Codes: supply chain design alignment, bullwhip effect, 
supply chain optimization, inventory management 
practices, efficiency and performance.  
 

Ilgar (2024) The study highlights the significance of real-time 
inventory tracking, allowing for proactive production 
adjustments and assisting in the prevention of both 
overstock and stock-outs. It also underscores the 
effectiveness of communication among stakeholders. 
The findings point to the necessity for enhanced 
visibility, collaboration, and the integration of 
advanced technologies, such as AI, to create a more 
resilient and efficient pharmaceutical supply chain that 
can effectively meet healthcare demands. 
 
Codes: real-time inventory tracking, resilient supply 
chains, AI integration, enhanced visibility in supply 
chains, collaboration. 
 

Kaylor (2023) The findings underscore an urgent necessity to improve 
and strengthen the pharmaceutical supply chain in 
order to address current challenges and guarantee the 
dependable delivery of essential medications that 
effectively meet patient needs. 
Codes: supply chain reliability, patient-centric 
approaches, improvement strategies. 
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Khorasani, S. T., Cross, J., & 
Maghazei, O. (2020) 

The study highlights key healthcare problem areas 
pertinent to lean supply chain management and creates 
a cohesive terminology that connects lean thinking 
with supply chain management. 
 
Codes: Lean thinking principles, lean supply chain 
management, process improvement strategies, supply 
chain management concepts.  
 

 

Kritchanchai, D. (2014). The analysis shows that the healthcare supply chain in 
Thailand faces significant challenges but has an 
opportunity for improvement through the 
implementation of a well-structured framework. The 
pilot projects aim to address specific issues such as 
data standardization, internal process improvement, 
and robust information sharing systems. Furthermore, 
the support and enforcement from public health policy 
makers are critical to achieving widespread adoption of 
the proposed solutions. 
 
 Codes: Adoption of standard practices, regulatory 
influence, business architecture development, internal 
process improvement, healthcare supply chain 
framework, supply chain collaboration, supply chain 
awareness.  
 

Kumar & Jha (2019) The study offers a distinctive viewpoint on best 
transportation practices in the pharmaceutical sector, 
aligned with the seven principles of supply chain 
management outlined by Anderson. It provides 
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guidance for the pharmaceutical industry on 
transporting products effectively by highlighting 
essential supply chain features such as segmentation, 
customization of requirements, market signals, 
differentiation, technology orientation, and channel 
spanning performance. 
Codes: good transportation practices, supply chain 
features, segmentation, technology orientation 
 

Ma, J., S, L., & kang, T. (2022) To attain sustainable supply chain performance, 
pharmaceutical companies must emphasize digital 
transformation while promoting collaboration and 
improving traceability within their supply networks. 
Codes: sustainable supply chain performance, digital 
transformation, supply chain sustainability, operational 
efficiency, prioritization of technology.  
 

Merkuryeva, G., Valberga, A., & 
Smirnov, A. (2019) 
 

The findings indicate that demand forecasting is 
essential for the pharmaceutical supply chain, 
highlighting the necessity for better methods to 
improve forecasting accuracy. 
 
Codes: Demand forecasting, pharmaceutical supply 
chain, forecasting accuracy, supply chain efficiency, 
data-driven forecasting, predictive analytics 
 

 

Murphy, A. (2025) Health systems are making foundational investments in 
AI to enhance supply chain efficiency by leveraging 
technologies such as generative AI, autonomous 
mobile robots, and machine learning. Key applications 
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include improving demand forecasting and inventory 
management to minimize stockouts and overstocking 
risks. 
Codes: Supplier collaboration, data-driven decision 
making, enhanced service delivery, phased 
implementation 
 

Nguyen Q. H. (2020) The findings indicate that accurate demand forecasting 
is essential for enhancing the pharmaceutical supply 
chain within hospitals. 
Codes: effective demand forecasting, hospital supply 
chain management, operational efficiency, inventory 
management, resource allocation 
 

 

O’Mahony, L., McCarthy, K., 
O’Donoghue, J., Teeling, S., Ward, 
M., & McNamara, M. (2021) 

The study revealed that over-processing of stock and 
stock hoarding are prevalent issues in healthcare 
settings, which not only incur monetary losses due to 
over-purchasing and expired stock but also result in 
significant human costs, such as nursing time spent on 
non-clinical tasks. While having stock readily available 
at the Point of Use (POU) is critical for maintaining 
quality patient care, implementing Lean 5S principles 
proved effective in reducing waste and improving 
operational efficiency. Early engagement with key 
stakeholders was crucial for gaining buy-in and 
ensuring successful implementation of changes. The 
use of the DMAIC process facilitated data-driven 
improvements, demonstrating notable time and cost 
savings through a proof-of-concept pilot in one 
operating room (OR), which led to successful scaling 
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across seven additional ORs. This initiative resulted in 
a 55% reduction in overall nursing time spent on 
gathering materials for surgical cases and decreased the 
number of storage touchpoints from 98 to 38. The 
findings underscore the importance of effective stock 
management not only in enhancing operational 
efficiency but also in allowing nurses to dedicate more 
time to patient care, while also establishing a solid 
foundation for continuous improvement initiatives 
within the healthcare supply chain. 
 
Codes: over-processing and stock hoarding, 
importance of stock at Point of Use (POU), time and 
cost savings, 5S principles, early stakeholder 
engagement, system understanding and relationship 
building, DMAIC process, Voice of the Customer 
(VOC) feedback, reduction of touchpoints,  
 

Palmer, P. (2023) A robust, collaborative, and data-driven culture is 
essential for optimizing the pharmaceutical supply 
chain and tackling the challenges posed by a regulated 
industry. 
 
Codes: collaborative culture, data-focused approach, 
supply chain optimization, cultural impact on 
performance, supply chain efficiency, data-driven 
decision making, regulatory compliance 
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Pharma Focus America (n.d.) The findings highlight the significance of combining 

innovative strategies, technologies, and collaborative 
practices to effectively improve the performance of 
pharmaceutical supply chains. 
 
Codes: innovative strategies, technological integration, 
collaborative practices, supply chain performance 
enhancement, effective supply chain management, 
operational effectiveness, adoption of new 
technologies.  
 

 

Pharma Focus Europe (n.d.) Pharmaceutical companies need to embrace advanced 
technologies and form strategic partnerships to 
effectively navigate the complexities of the changing 
supply chain landscape. 
Codes: Adoption for advanced technologies, strategic 
partnerships, collaboration, agility in supply chain, 
partnership development strategies. 
 

Polater, A., & Demirdogen, O. 
(2018) 

The findings suggest that supply chain flexibility acts 
as a mediating factor among supply chain integration, 
demand forecasting, supplier performance, and patient 
responsiveness in public hospitals. 
 
Codes: supply chain flexibility, demand forecasting, 
operational efficiency, supply chain integration, 
interdependencies in supply chain. 
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Ramos da Silva, B. M., 
Nepomuceno de Oliveira, V. A., & 
Magalhaes, J. L. (2023) 
 

The research emphasizes that although Lean Six Sigma 
presents significant potential advantages for 
pharmaceutical companies in Brazil, its effectiveness is 
frequently impacted by challenges specific to the 
industry and regulatory considerations. 
 
Codes: Lean manufacturing, Lean Six Sigma, Quality 
enhancement 
 

 

Sabogal De La Pava, M. L., & 
Tucker, E. (2022) 

The main causes of drug shortages are identified as 
manufacturing issues and a limited number of 
suppliers. Furthermore, there was a notable rise in the 
unavailability of essential medicines during the 
COVID-19 pandemic, posing a considerable challenge 
to the healthcare system. 
 
Codes: supply chain disruptions, systemic 
vulnerabilities, healthcare system challenges 
 

Thornley Group (2022) The study’s findings suggest that Lean Six Sigma, 
which originated from historical improvement 
processes in manufacturing, is an essential 
methodology for organizations seeking to enhance 
efficiency and minimize waste. 
 
Codes: Lean Six Sigma, waste reduction, operational 
improvement, process optimization, quality 
improvement 
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Trading Economics (2024) The Supply Chain Pressure Index for the world 

remained unchanged at -0.32 points in November, 
indicating a stable pressure level in the global supply 
chain. Historically, the SCPI has averaged 0.00 points 
since 1997, with a notable peak of 4.39 points in 
December 2021, reflecting significant supply chain 
disruptions, and a record low of -1.56 points in May 
2023, suggesting a period of relative stability. Looking 
forward, the SCPI is projected to rise slightly to 0.10 
points by the end of the current quarter, according to 
forecasts from Trading Economics. The Global SCPI is 
designed to provide an integrated view of potential 
supply chain disruptions by encompassing various 
metrics, including global transportation costs derived 
from indices such as the Baltic Dry Index and 
airfreight cost indices. It also incorporates components 
from Purchasing Managers’ Index (PMI) surveys 
across seven interconnected economies, including the 
United States, China, and those in Europe. The index is 
normalized, with a value of zero denoting the average, 
while positive values indicate higher-than-average 
pressures and negative values indicate lower-than-
average pressures. 
 
Codes: Transportation costs, Interconnected 
economies, supply chain disruption insights, historical 
SCPI average 
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Tramontano, A. (2024) Improved collaboration within the pharmaceutical 

supply chain not only resolves current inefficiencies 
but also prepares the industry for greater resilience and 
agility when facing future challenges. 
 
Codes: collaboration benefits, adaptability to change, 
supply-chain optimization, supply chain inefficiencies, 
enhanced collaboration. 
 

Tucker & Daskin (2022) The findings from this study indicate that inefficiencies 
in the pharmaceutical supply chain significantly 
contribute to medication shortages and treatment 
delays, ultimately compromising patient safety and 
care quality. Effective supply chain management is 
essential to mitigate these disruptions and enhance 
access to treatment. Challenges in demand forecasting 
were identified as a major contributor to stockouts and 
excess inventory, highlighting the necessity for 
accurate forecasting methods. The study emphasizes 
the importance of stakeholder engagement in the 
decision-making process, as their involvement is vital 
for achieving successful outcomes. 
 
Codes: supply chain vulnerability,  
Patient care impact, decision-making necessity, 
demand forecasting issues, stakeholder engagement, 
redundancy effects, recovery time impact, quality 
improvement necessity, decision support model, cost 
effective analysis. 
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UNCTAD (2024) Small Island Developing States (SIDS) have made 

notable socioeconomic progress despite facing various 
development challenges, including systemic risks and 
structural vulnerabilities. Historically focused on their 
geographical characteristics, SIDS are now recognized 
for their reliance on imports and limited access to 
concessional loans, which have resulted in high debt 
levels and increased susceptibility to external shocks 
and climate change impacts. 
The UNCTAD strategy aims to address these 
vulnerabilities by proposing a new development model 
that harnesses the comparative advantages of SIDS. 
This model emphasizes building socioeconomic 
resilience through productive capacities, enhancing 
connectivity, modernizing customs processes, 
supporting digital transformation, and facilitating 
investment, including foreign direct investment (FDI).  
 
Codes: development challenges, socioeconomic gains, 
high logistics costs, systemic risks and uncertainties, 
paradigm shift in development policy, connectivity and 
transport, digital transformation, blue economy 
advancement.  
 

 

Upton, J. (2017) The article’s findings underscore the pharmaceutical 
industry’s gradual shift toward digitization, driven by 
Industry 4.0, which enhances operational efficiency 
through interconnected systems and data analytics. 
Digitization can significantly improve supply chain 
performance by addressing long lead times, low 
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utilization, excessive inventory, and limited visibility. 
Cultural resistance to change remains a major barrier. 
Automation will lead to the evolution of roles, creating 
new positions like demand architects while raising 
concerns about job displacement. Regulatory 
compliance complicates technology adoption, 
necessitating careful management of production 
process changes, alongside increased security risks 
such as cyberattacks. Collaborative approaches with 
partners are crucial to minimize redundancies, and 
experts recommend phased implementation of digital 
solutions, starting with pilot projects. Proactively 
embracing digitization will provide companies with a 
sustainable competitive advantage, enhancing agility 
and efficiency while ultimately improving patient care. 
 
Codes: Interconnected systems, improved supply chain 
performance, reducing lead times, enhanced utilization 
and visibility, mindset barriers, job loss concern, 
cybersecurity threats, data breeches, minimizing 
redundancies, risk mitigation, improved patient care 
 

Vann Yaroson, E., Breen, L., Hou, 
J., & Sowter, J. (2023) 
 

The findings indicate that power-based behaviors have 
a significant effect on resilience strategies within the 
pharmaceutical supply chain. These behaviors boost 
proactive strategies but harm reactive ones. 
Additionally, the study highlights those complexities in 
the pharmaceutical supply chain, including strict 
regulations and extended lead times, moderate the 
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relationship between power-based behaviors and 
reactive strategies. 
 
Codes: power-based behaviors, proactive strategies, 
long lead times, pharmaceutical supply chain 
complexities.  
 

Vela, R. (2024)  Adopting innovation is crucial for companies to 
maintain their competitiveness and successfully 
navigate these challenges. Technologies like 
automation and artificial intelligence boost operational 
efficiency and lower costs, while advancements such 
as blockchain enhance visibility and facilitate 
improved tracking and proactive decision-making. 
 
Codes: technological advancements, operational 
efficiency improvements, adaptation to challenges, 
visibility enhancement 
 

Viswanathan & Kesarkar (2023)  Recent disruptions have had a substantial effect on 
global supply chains, emphasizing the need for 
organizations to comprehend and evaluate supply chain 
metrics to improve resilience and effectiveness in the 
future. 
 
Codes: risk management in supply chains, enhancing 
resilience, global supply chain challenges 
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Volpe, J. (2024)  The findings indicate that utilizing a multifaceted 

approach that incorporates collaboration, technology 
integration, enhanced visibility, agility, sustainability, 
and cost management will result in more effective 
supply chain management strategies in tertiary 
healthcare environments. 
Codes: sustainability, agility, cost management, 
collaboration, improved visibility 
 

 

William, A. T., & Lee, W. (2020) 
 

The findings suggest that efficient inventory control is 
essential for managing medications in hospitals. The 
study presents an inventory model that takes into 
account expiry dates and storage capacity, showing 
that the correct implementation of the model leads to 
optimal order quantities and reduced inventory costs. 
Codes: effective inventory control, expiry dates 
consideration, storage space optimization, optimal 
order quantities, healthcare supply chain optimization 
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