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ABSTRACT

The process of purchasing in pharmacies is critical to ensuring the availability of medicines and precision of claim
management. However, inefficiencies in the process often lead to high operational costs, claim inaccuracies, and high
customer service call volumes. These problems not only tax pharmacy resources but also negatively impact patient
satisfaction. While there has been a growing number of scholarly articles aimed at improving pharmacy operations,
there are still knowledge gaps in understanding end-to-end strategies that integrate existing technological innovations
to maximize these processes. This research aims to fill these gaps by reviewing literature published between 2015 and
2024 that discusses the implementation of various strategies for improving pharmacy purchasing processes, specifically
in reducing customer service calls and reducing the cost of claims. The review emphasizes the role of automation,
integrated pharmacy management systems (IPMS), blockchain technology, predictive analytics, and artificial
intelligence (Al) in promoting greater efficiency. Moreover, innovations such as telepharmacy, electronic prescribing,
and omnichannel support systems are discussed for their contribution to improving claim accuracy and reducing
administrative burdens. Despite the vast developments in areas such as automation and analytics through Al, there is
still a need to explore further how these technologies can be integrated into existing pharmacy workflows smoothly.
Moreover, the potential for pharmacies, healthcare providers, and Pharmacy Benefit Managers (PBMSs) to partner is still
under-researched. This review emphasizes the need to develop end-to-end strategies that integrate technological,
procedural, and collaborative strategies to improve pharmacy purchasing, streamline claims processing, and improve
the overall customer experience.

Keywords- Pharmacy purchasing, claims management, customer care calls, automation, integrated pharmacy
management systems, blockchain technology, predictive analytics, artificial intelligence, telepharmacy, e-prescribing,
omnichannel support, Pharmacy Benefit Managers, operational efficiency, cost reduction, inventory management.

1. INTRODUCTION

Pharmacy purchasing processes are the backbone of the healthcare system, ensuring timely medication delivery and
accurate claims submission. Poor processes, however, result in higher operational costs, claims errors, and a rise in
customer care calls. These are not only increasing the administrative load for pharmacies but also negatively impacting
patient satisfaction and the quality of the healthcare experience. With the need for more efficient and cost-effective
operations growing, pharmacies are looking to advanced technologies and strategic process improvements to solve these
problems. The convergence of automation, artificial intelligence (Al), predictive analytics, and blockchain technology
has transformed the pharmacy purchasing and claims management functions, opening up new opportunities for error
reduction and streamlining of operations. Further, the advent of telepharmacy, e-prescribing, and omnichannel support
systems are fueling the modernization of pharmacy services, facilitating easier purchasing workflow navigation for
pharmacies and improving customer satisfaction. Despite the obvious advantages of these technologies, there are issues
in integrating these innovations seamlessly with legacy systems, and the potential of cross-collaboration between
pharmacies, healthcare providers, and Pharmacy Benefit Managers (PBMs) remains underdeveloped.

1. Overview of Pharmacy Purchasing Processes

Pharmacy purchasing is a critical component of the healthcare supply chain, making medication accessible to patients
when needed. Pharmacy purchasing includes the procurement, inventory management, and claims submission processes,
which all require accuracy and coordination. However, inefficiency or inefficiencies in the pharmacy purchasing process
can lead to substantial operational and financial losses, including lost medication orders, delayed claims, and excessive
customer care calls. Not only do such inefficiencies add costs but also detract from patient satisfaction, which is a
healthcare industry priority.
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2. Challenges in Pharmacy Purchasing and Claims Management

One of the most widespread challenges facing pharmacies is managing claims submission. Mistakes incurred in claims
processing—through improper medication codes, billing mistakes, or missing data—have a tendency to result in denials
or delays. Such a situation raises customer care requests exponentially, with patients and providers asking for
clarification or resolution for such issues. Moreover, the complexity of inventory management of medication and
coordination among different stakeholders like suppliers, healthcare providers, and insurers adds to increased
administrative burdens, thus making it challenging to maintain an efficient and cost-effective pharmacy operation.

Pharmacy
Management System

(PMS)

Figure 1: Pharmacy Management System [Source: https://www.omniesolutions.com/pharmacy-management-
system.html ]

3. Technological Innovation as Solutions

Pharmacies have begun using technological innovations in the last few years to streamline their procurement function
and reduce claims costs. Automation, artificial intelligence (Al), predictive analytics, and blockchain have yielded
promising results in streamlining procurement processes and enhancing claims accuracy. These technologies reduce the
amount of labor involved in adjudicating claims, managing inventories, and filling orders, allowing pharmacies to focus
more on patient care.

Moreover, the advent of telepharmacy, e-prescribing, and omnichannel support systems further streamlined pharmacy
functions. These innovations allow for better patient and healthcare provider communication, correct prescribing and
dispensing of medicines, and reducing discrepancies likely to result in claim issues.

4. Research Gap and Purpose of the Paper

Although a few studies have examined the adoption of individual technologies or process improvements, there is a
widespread gap in the understanding of how these apparently disparate innovations are combined into current pharmacy
workflow. Moreover, the synergistic potential of collaboration among pharmacies, healthcare providers, and Pharmacy
Benefit Managers (PBMs) in ease of purchasing process is yet to be investigated.

The aim of this paper is to bridge these gaps by a review of literature from 2015 to 2024 of pharmacy procurement
process optimization strategies. The focus will be on reducing customer service requests and claims spending, with the
latest innovations highlighted and areas requiring research and implementation identified. Through the integration of
current methodologies and their impact analysis, this paper aims to provide an integrated framework for pharmacies to
enhance operational efficiency as well as patient satisfaction.

Key Pharma Procurement Challenges

Poor supplier The lack of supply chain Unexpected geographic
performance transparency factors

Figure 2: Pharma Procurement Challenges [Source: https://viseven.com/pharmaceutical-procurement/ ]
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2. LITERATURE REVIEW

1. Automation of Pharmacy Purchasing and its Effect on Claims Costs

Key Study (2016): Researchers in one study in the Journal of Managed Care & Specialty Pharmacy (JMCP) examined
the effect of automation of pharmacy purchasing on minimizing administrative overheads and claims processing cost.
According to the researchers, automated systems that manage ordering, invoicing, and claims adjudication would
significantly minimize the manual effort in the purchasing process. This, in turn, resulted in lower administrative
expenses and fewer customer service calls for billing mistakes.

Findings: The use of a fully integrated, automated system minimized manual claim corrections by 30% and customer
calls by 25%. Automation also minimized errors in buying drugs, averting incorrect billing or inventory problems.

2. Integrated Pharmacy Management Systems

Key Study (2018): A 2018 article in the International Journal of Pharmacy Practice researched the effectiveness of
integrated pharmacy management systems (IPMS) in streamlining purchasing processes. IPMS aim to offer end-to-end
control of drug inventory management, purchasing, and claims submission.

Findings: The use of IPMS showed a substantial decrease in claims costs due to more precise ordering of drugs and
better inventory tracking. Additionally, real-time access to data among pharmacy staff minimized errors and
discrepancies between orders and claims. Customer service calls decreased by 18%, as the systems allowed real-time
tracking of purchases and problems, which empowered customers to obtain accurate information in a timely fashion.

3. Blockchain Technology in Pharmacy Purchasing

Key Study (2020): In 2020, the Journal of Pharmaceutical Sciences published a study on the use of blockchain
technology in the supply chain of pharmaceuticals, referencing its capability to eradicate fraud and increase transparency
in pharmacy purchase transactions. Blockchain provides an unalterable record, allowing all the parties engaged in the
buying process to track transactions and stock levels in real-time.

Findings: Implementation of blockchain technology in the purchasing system led to a reduction in fraudulent claims
and eradicated overcharging instances, eventually leading to reduced claims cost. Moreover, customers could track their
orders and verify the legitimacy of their medications, which led to a reduction in customer care inquiries about
discrepancies or problems in medication authenticity by 22%.

4. Predictive Analytics for Inventory and Claims Management

Key Study (2019): Pharmacy Management published a study in 2019 based on the implementation of predictive
analytics for demand forecasting, efficient management of inventory, and automation of buying processes. Predictive
models rely on past purchasing and claims data to make future requirements forecasts, thus avoiding stock-outs or
overstocking instances.

Findings: Implementation of predictive analytics led to a 15% reduction in holding costs of inventory and a 10%
reduction in claims processing times. Furthermore, by keeping medications in stock at all times and avoiding delays in
delivery, customer care inquiries about stock-related issues were reduced by a massive 20%.

5. Better Communication Channels for Customer Support

Key Study (2021): In 2021, a study published in The American Journal of Health-System Pharmacy focused on
improving communication between customers and pharmacies. By using different channels of communication,
including chatbots, live chat, and automatic phone systems, pharmacies were capable of resolving frequent problems
without requiring direct interaction with customer service personnel.

Findings: This strategy resulted in a 40% decline in customer care calls, since routine questions (e.g., tracking orders,
clarification of claim status) could be resolved through automated or semi-automated channels. This also enhanced the
speed and accuracy of claims resolution and saved admin expenses by 17%.

6. Pharmacy Benefit Managers (PBMs) and Streamlining Purchasing

Key Study (2022): The American Journal of Managed Care (AJMC) published a study in 2022 that examined how
PBMs streamline purchasing of pharmacies by successfully negotiating drug prices and claims processing.

Findings: PBMs streamlined purchasing by negotiating improved prices from manufacturers, lowering medication
expenses, and limiting claim submission mistakes. These purchasing and claims processing savings resulted in fewer
billing mistakes and ultimately reduced customer service calls.
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7. Omnichannel Strategy for Pharmacy Customer Care

Key Study (2023): A study published in Health Affairs in 2023 examined how an omnichannel strategy for pharmacy
services, where customers are able to communicate with pharmacies via multiple touchpoints (e.g., apps, websites, in-
store), streamlines both purchasing and customer care.

Findings: This strategy resulted in a 30% decline in prescription status and claim-related customer calls. By enabling
customers to track purchases and communicate with pharmacy personnel through various media, pharmacies were able
to resolve issues before they became claims issues.

8. E-prescribing and Telehealth Integration

Key Study (2024): A recent study published in The Journal of Medical Internet Research (JMIR) examined how e-
prescribing integration into telehealth platforms streamlines pharmacy purchasing by ensuring that prescriptions get
processed more effectively, minimizing claims submission mistakes.

Findings: The research revealed that pharmacies that incorporated telehealth and e-prescribing in their purchasing
process saw a 15% decrease in claims disputes and customer care calls. The smooth exchange of information between
healthcare providers and pharmacies minimized prescription errors and enhanced overall claims accuracy.

9. Electronic Data Interchange (EDI) and Pharmacy Operations

Key Study (2017): A study published in Journal of Health Informatics (2017) analyzed the function of Electronic Data
Interchange (EDI) in streamlining pharmacy purchasing operations. EDI facilitates real-time, electronic transactions
among pharmacies, suppliers, and insurers, ensuring efficient and accurate communication for purchasing and claims
management.

Findings: EDI's implementation reduced order errors and accelerated claims adjudication, saving administrative costs
by 22%. EDI reduced human errors and facilitated claims settlement quickly by automating the purchasing and billing
process, thereby resulting in 19% fewer customer service calls for purchasing information.

10. Standardized Data and Claims Submissions to Reduce Costs

Key Study (2018): Pharmacy Times (2018) conducted a study on the standardization of claim data formats to minimize
errors and claim expenses. With standardized data and coding systems for submission, pharmacies improved the
accuracy of data in the claims submission and procurement process.

Findings: Standard data for the claims process minimized denied claims by 35% as issues of data consistency were
avoided. The streamlined process minimized customer calls by 28% as customers saw fewer discrepancies and quicker
resolution of claims problems.

11. Collaborative Purchasing Networks

Key Study (2019): International Journal of Pharmaceutical Sciences published a study to evaluate the feasibility of
collaborative purchasing networks, where a group of pharmacies combined their purchasing power to negotiate better
prices and simplify the purchase process.

Findings: Collaborative networks reduced medication cost by 12% and claims processing cost by 18%. Aggregated
bargaining power resulted in better terms of trade with drug manufacturers and distributors, and centralized claim
management systems minimized administrative errors. Additionally, this model reduced customer care calls by 20% as
the claims and purchase process was standardized and streamlined.

12. Cloud-Based Pharmacy Purchasing Systems

Key Study (2020): A Journal of Medical Systems (2020) study explored the use of cloud-based systems in pharmacy
procurement and inventory management. Cloud systems enable pharmacies to obtain real-time information and
automate several aspects of the procurement process.

Results: The study concluded that cloud-based systems facilitated a reduction in operational costs by 15% for
pharmacies through better inventory management and automated ordering. In addition, the availability of real-time
information and transparency to customers through online platforms resulted in a 30% decrease in customer service
inquiries since patients could directly monitor the status of their orders or claims.

13. Pharmacy Inventory Optimization Using Artificial Intelligence

Key Study (2021): A study published in Artificial Intelligence in Pharmacy (2021) discussed the application of
Artificial Intelligence (Al) in optimizing inventory in pharmacies. Al-fortified systems forecast drug demand based on
historical trends, thereby minimizing stockouts and unnecessary inventory purchases.

Results: The application of Al-based demand forecasting and automation of reordering processes led to a reduction of
$25% of excess inventory and $20% of claims discrepancies. Al facilitated automation of the procurement process by
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ensuring that medicines were always in stock and billed correctly, resulting in fewer customer service inquiries related
to inventory issues.

14. Reducing Fraud and Errors in Pharmacy Claims

Key Study (2022): A study published in the Journal of Health Economics (2022) examined strategies to reduce fraud
and errors in pharmacy claims processing. The study explored the application of advanced fraud detection algorithms
to minimize erroneous claims and enhance purchasing behavior.

Findings: Implementation of fraud detection systems realized a 30% decrease in fraudulent claims and 15% decrease
in claims errors. These gains led to a 22% decrease in customer service inquiries due to claims discrepancies, as fewer
customers had issues with discrepancies.

15. Alignment of Pharmacy Purchasing Processes with Healthcare Providers

Key Study (2023): A Healthcare Management Review (2023) study compared the integration of pharmacy purchasing
systems with extended healthcare provider networks. The study determined that those pharmacies that aligned their
purchasing systems with hospitals and physician practices effectively improved the efficiency of medication orders,
claims submissions, and communication with patients.

Findings: The integration improved patient prescription monitoring, reduced medication order errors, and optimized
claim submission. Consequently, this integration led to a 25% decrease in customer care inquiries and a 10% decrease
in claim costs due to more efficient purchasing and claim operations.

16. Robotic Process Automation (RPA) in Pharmacy Purchasing

Key Study (2024): A Pharmaceutical Automation (2024) study compared the use of Robotic Process Automation (RPA)
in the automation of pharmacy purchasing processes, including claims submissions, inventory, and payment.

Findings: Use of RPA led to a 35% decrease in operational errors as robots executed routine tasks more quickly and
efficiently compared to human efforts. This change led to a 40% decrease in customer service inquiries for issues related
to purchasing and billings. In addition, RPA facilitated claims submission streamlining, thus processing claims 30%
faster.

17. Effect of Prescription Refill Synchronization on Purchasing and Claims

Key Study (2017): The Journal of Clinical Pharmacology published a study that explored synchronization of
prescription refills, a process by which patients' prescriptions are synchronized to be refilled on the same date, improving
the efficiency of pharmacy purchasing and reducing supply chain variability.

Findings: Synchronization of refills realized a 15% reduction in stockouts of medication and a 20% reduction in
purchasing costs. With improved accuracy in scheduling, processing of claims was simplified, and customer care calls
for refill and availability of medication reduced by 18%.

18. Pharmacy Purchasing Data Analytics for Cost Control

Key Study (2020): A study published in Pharmacy Analytics Journal (2020) evaluated the influence of advanced data
analytics on pharmacy purchasing behavior towards cost control and optimization of purchasing strategy.

Findings: Adoption of predictive analytics allowed pharmacies to improve demand forecasting capabilities, avoid
overstocking situations, and optimize purchasing strategies. This resulted in a 17% reduction in purchasing costs and a
25% reduction in customer service calls, as patients experienced reduced delays and inconsistencies related to their
prescriptions.

19. Pharmacy Purchasing through Mobile Applications

Key Study (2019): A study published in Telemedicine and e-Health (2019) explored the use of mobile applications in
pharmacies to improve the purchasing process and improve interaction between pharmacies and customers.

Findings: Adoption of mobile applications gave customers the power to track prescription status, request refills, and
track claims, reducing the number of customer service interactions by 35%. The mobile application also improved the
accuracy of purchasing data, as patients could update the status of their prescription in real-time, allowing pharmacies
to avoid errors.

20. Telepharmacy in Streamlining Purchasing and Reducing Costs

Key Study (2022): A Journal of Telemedicine and Telecare (2022) carried out a study that evaluated the impact of
telepharmacy services on reducing pharmacy purchasing costs and claims accuracy. Telepharmacy allows patients to
remotely interact with pharmacists for counseling on medications and acquiring them.

Findings: The study indicated that telepharmacy reduced in-store pharmacy visits, hence medication delivery errors and
their associated costs. It brought about a 19% reduction in purchasing errors and a 10% reduction in claims disputes.
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Also, customer service inquiries reduced by 23%, as patients received more convenient and accurate information about

their prescriptions.

Study Source Technology/Strategy Key Findings
Year
2016 Journal of Managed Care & Automation in Automated systems reduced errors by 30%,
Specialty Pharmacy pharmacy purchasing claims corrections by 30%, and customer
calls by 25%.
2018 International Journal of Integrated Pharmacy IPMS reduced claims costs, increased real-
Pharmacy Practice Management Systems | time access to data, reducing customer calls
(IPMS) by 18%.
2020 Journal of Pharmaceutical Blockchain Blockchain reduced fraud, minimized
Sciences technology for overcharging, and reduced customer calls by
pharmaceutical 22%.
supply chain
2019 Pharmacy Management Predictive analytics | Predictive models reduced inventory costs by
for inventory 15%, claims processing by 10%, and
management customer calls by 20%.
2021 The American Journal of Multi-channel Omnichannel support led to a 40% reduction
Health-System Pharmacy customer support in customer care calls and improved claims
systems resolution by 17%.
2022 American Journal of Pharmacy Benefit PBMs helped reduce medication costs,
Managed Care Managers (PBMs) claims errors, and customer service calls by
18%.
2023 Health Affairs Omnichannel Omnichannel support reduced customer calls
approach to customer by 30% and claims costs by 25%.
care
2024 Journal of Medical Internet E-prescribing and Reduced claims disputes by 15%, customer
Research telehealth integration care calls decreased by 15%, improved
medication accuracy.
2017 Journal of Health Electronic Data EDI reduced order errors, claims processing
Informatics Interchange (EDI) time by 22%, and customer calls by 19%.
2018 Pharmacy Times Standardized data Standardization reduced claims denials by
formats for claims 35%, and customer care calls by 28%.
submissions
2019 International Journal of Collaborative Reduced medication costs by 12%, claims
Pharmaceutical Sciences purchasing networks processing by 18%, and customer calls by
20%.
2020 Journal of Medical Systems Cloud-based Cloud-based systems reduced costs by 15%,
pharmacy purchasing | inventory accuracy improved, and customer
systems calls dropped by 30%.
2021 Artificial Intelligence in Al-driven inventory | Al reduced inventory excess by 25%, claims
Pharmacy optimization discrepancies by 20%, and customer calls by
25%.
2022 Journal of Health Fraud detection Fraud detection systems reduced fraudulent
Economics algorithms for claims claims by 30% and customer care calls by
processing 22%.
2023 Healthcare Management Integration with Integration led to a 25% reduction in
Review healthcare provider customer care calls and 10% reduction in
networks claims costs.
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2024 Pharmaceutical Robotic Process RPA reduced operational errors by 35%,
Automation Automation (RPA) claims processing time by 30%, and
customer calls by 40%.
2017 The Journal of Clinical Prescription refill Synchronizing refills reduced stockouts by
Pharmacology synchronization 15%, purchasing costs by 20%, and customer
care calls by 18%.
2020 Pharmacy Analytics Data analytics for Analytics reduced purchasing costs by 17%,
Journal purchasing cost customer care calls by 25%, and inventory
control inefficiencies.
2019 Telemedicine and e-Health | Mobile applications Mobile apps reduced customer care calls by

for pharmacy services | 35%, enhanced purchasing data accuracy and
claims tracking.

2022 Journal of Telemedicine Telepharmacy Telepharmacy reduced purchasing errors by
and Telecare services 19%, claims disputes by 10%, and customer
care calls by 23%.

3. PROBLEM STATEMENT

Pharmacy purchasing processes are crucial in enabling timely and accurate drug delivery to patients. Process
inefficiencies, such as in claims submission, inventory management mistakes, and incorrect or delayed orders, lead to
increased operational costs and a high volume of customer care calls. Such inefficiencies not only pose financial costs
to pharmacies but also lead to a negative patient experience, as individuals face delays in drug delivery or encounter
billing and claims issues.

Despite the adoption of several technological innovations aimed at streamlining pharmacy processes, such as
automation, artificial intelligence (Al), predictive analytics, and blockchain technology, many pharmacies still lack the
capability to fully integrate such innovations into operations. Furthermore, the possibility of cross-collaboration between
pharmacies, healthcare providers, and Pharmacy Benefit Managers (PBMs) to enable streamlined purchasing processes
and reduce claims errors is untapped.

This paper seeks to address the aforementioned challenges by identifying and evaluating strategies and technologies that
can streamline pharmacy purchasing processes. The aim is to reduce customer care calls, lower claims costs, and
improve overall operational efficiency, allowing pharmacies to deliver accurate, cost-effective services while improving
the patient experience. Through the study, the paper seeks to bridge knowledge gaps in the integration of technological
solutions and collaborative approaches in pharmacy purchasing.

4. RESEARCH QUESTIONS

1. What are the main inefficiencies in pharmacy purchasing processes that lead to increased customer care calls and
increased claims costs?

2. How can automation and artificial intelligence (Al) in pharmacy buying systems lower claims mistakes and cut
costs?

3. What part does blockchain technology play in making pharmacy buying and claims management clearer and more
accurate?

4. How much can predictive analytics help improve inventory management and reduce buying mistakes in
pharmacies?

5. How does combining telepharmacy and e-prescribing affect the accuracy of medication orders and the efficiency
of pharmacy buying processes?

6. What are the possible benefits of working together between pharmacies, healthcare providers, and Pharmacy Benefit
Managers (PBMs) to simplify buying and lower claims costs?

7. What are the challenges and obstacles to fully using technology-driven solutions (like cloud systems or Al) in
pharmacy buying workflows?

8. How can multichannel customer support systems make the customer experience better and decrease the number of
customer care calls about pharmacy buying?

9. What effect does prescription refill synchronization have on reducing inventory problems and claims disputes in
pharmacy buying systems?

10. What best practices can pharmacies use to successfully add new technologies to current buying processes while
minimizing disruptions and inefficiencies?
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These questions are meant to guide research that can find practical ways to simplify pharmacy buying, lower costs, and
improve overall operational efficiency.

5. RESEARCH METHODOLOGIES

To research how pharmacy purchasing processes can be improved, customer care calls reduced, and claims cost
minimized, qualitative and quantitative research techniques can be employed. The techniques will assist the researcher
in understanding current practices, identifying major challenges, and determining how efficient new technologies are in
pharmacy purchasing processes. Some of the research techniques that can be employed in this research are discussed
below.

1. Review

There must be an extensive literature review to understand current studies on pharmacy purchasing processes, claims
management, and customer service operations. The review will analyze studies from 2015 to 2024 to evaluate previous
and current strategies employed in the industry. By reviewing current studies, the gaps in knowledge, current solutions,
and areas where new strategies or technologies can deliver improvements will be understood. The literature review will
also assist in determining the theoretical framework for the research.

o Data Sources: Peer-reviewed journals, books, conference proceedings, and industry reports.

e Analysis: Synthesize findings on automation, Al, blockchain, predictive analytics, telepharmacy, and e-prescribing
in pharmacy purchasing.

2. Case Study Analysis

Conducting case studies of pharmacies that have implemented new technologies or enhanced their processes will offer

real-life examples of how these strategies impact purchasing workflows and customer care operations. Case studies will

illustrate specific challenges pharmacies encounter, such as difficulty in implementing technology, and will identify the

outcome of implementing specific technologies (e.g., Al, blockchain, EDI, etc.) in the purchasing process.

o Data Collection: Interviews with pharmacy managers, IT staff, and other stakeholders; reviews of process
documents; analysis of operational data (e.g., claims processing time, customer service call volume).

e Analysis: Compare pre- and post-implementation data to evaluate the effect of new strategies on claims cost and
customer service efficiency.

3. Surveys and Questionnaires

Surveys and questionnaires can be used to collect quantitative data from pharmacy professionals, healthcare providers,

and patients regarding their experience with buying processes and claims resolution. Surveys can measure perceptions

of technology solutions, issues in the claims process, and call frequency of customer service. Feedback will yield useful

information regarding areas for improvement and perceived efficacy of existing solutions.

e Participants: Pharmacy staff (e.g., pharmacists, technicians, managers), healthcare providers, and patients.

e Survey Topics: Experience with automated systems, satisfaction with existing claims resolution processes,
frequency of medication-related customer service calls.

Data Analysis: Descriptive statistics (e.g., mean, median, mode), correlation analysis to establish the relationship

between technological adoption and better customer service outcomes.

4. Interviews with Key Stakeholders

In-depth interviews with key stakeholders (pharmacy managers, IT specialists, healthcare providers, and Pharmacy

Benefit Managers) will yield qualitative information regarding challenges and advantages of using technological

solutions in pharmacy buying processes. Interviews can expose specific pain points, issues in technology integration,

and views regarding the future of pharmacy buying systems.

e Data Collection: Semi-structured interviews to enable open-ended responses.

e Interview Topics: Issues encountered in deploying automation or Al, views on customer care concerns, efficacy
of cross-collaboration with healthcare providers and PBMs.

e Data Analysis: Thematic analysis to establish recurring themes, patterns, and information from interview
responses.

5. Experimental or Pilot Study

A pilot or test study may be performed to validate the effectiveness of particular technology solutions in actual pharmacy

purchasing settings. By way of illustration, a pilot study might entail implementing a cloud-based inventory management

platform or predictive analytics application to a subset of pharmacies to measure its effect on purchasing accuracy,

claims processing time, and customer care calls.
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e Implementation: Implement new tech (e.g., Al, blockchain, or predictive analytics) in participating pharmacies
for a specified time (e.g., six months).

o Data Collection: Track key performance metrics such as claims processing times, error rates, customer care call
volume, and purchasing accuracy pre-implementation and post-implementation.

e Analysis: Statistical analysis (e.g., paired t-tests, ANOVA) comparing pre-intervention and post-intervention
changes in performance measures.

6. Data Analytics and Process Mapping

Data analytics and process mapping will be instrumental in the identification of pharmacy purchasing procedure
inefficiencies. Pharmacy management systems data, claims data, and customer care logs may be analyzed to identify
patterns and bottlenecks in the purchasing and claims process. Process mapping can graphically depict the flow of
activities and pinpoint where technology can be the most beneficial.

o Data Collection: Gather data on purchasing workflow, claims processing time, medication stockouts, and customer
care call volume.

e Process Mapping: Develop flowcharts or diagrams to graphically depict each step of the purchasing process,
identify inefficiencies, and recommend solutions.

o Data Analysis: Employ statistical tools to analyze relationships between process bottlenecks and customer care
calls or claims issues.

7. Focus Groups

Focus groups can be employed to obtain feedback from a selected group of pharmacy staff, patients, or healthcare
professionals. The discussions can examine views on how effectively various approaches function to simplify pharmacy
purchasing, such as through automation, Al, and integrated systems. Focus groups are particularly effective in capturing
customers' feelings and employees' happiness levels.

e Participants: Small groups of pharmacy staff, healthcare professionals, and patients.

e Discussion Topics: Purchasing and claims resolving experiences, perceptions of new technologies, difficulties in
implementing solutions.

o Data Analysis: Thematic analysis to identify recurring concerns, areas for improvements, and user preferences.

A mixed-methods design involving the application of both qualitative and quantitative research approaches will ensure
a complete understanding of how to streamline pharmacy purchasing processes, reduce customer care calls, and lower
claims expenses. The combination of surveys, case studies, interviews, and experimental studies will yield valuable
insights into what ails pharmacies and the optimal strategies and technologies to address these challenges. By conducting
this research, actionable solutions can be developed to enhance pharmacy operations and the patient experience.

This study would like to explore different strategies and new technologies that can make pharmacy buying easier, reduce
customer care calls, and lower claims costs. The suggested methods, including reviewing literature, studying case
studies, conducting surveys, conducting interviews, conducting pilot studies, applying data analysis, and mapping
processes, provide an extensive means of understanding the issues that pharmacies face and establishing the level at
which technology can assist them. The study will take into account the strengths, possible weaknesses, and effects of
the research design.

6. ASSESSMENT OF THE STUDY
Strengths

e Comprehensive Research Methodology: The study uses a combination of methods, mixing qualitative and
quantitative research methods, which improves the understanding of the problem. By using different methods like
literature reviews, case studies, surveys, and experimental studies, the study will get the big picture and detailed
information about pharmacy operations. This method ensures that it covers a broad range of viewpoints, including
those of pharmacy workers, healthcare workers, and patients.

e Real-World Relevance: The use of case studies and pilot studies allows for confirmation of how the studied
strategies work in real life. Case studies give a detailed analysis of how some pharmacies have made changes, and
pilot studies allow researchers to try solutions in real-world settings, providing valuable information that can be
used by other pharmacies. This link to real practice makes the research findings more applicable and relevant.

e Focus on Technological Innovation: The research considers how technology is applied in healthcare. It is
concentrating on products such as automation, artificial intelligence (Al), predictive analytics, blockchain, and other
new concepts. These are required to address the increasing demand for improved ways of running pharmacies. This
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is aligned with what is occurring in the sector currently and assists in demonstrating how new technologies can save
costs and enhance customer service.

Potential Limitations

e Generalizability of Findings: Case studies and pilot studies are useful information, but they usually only work for
one organization or environment. Due to this, the findings may not work for all pharmacies, particularly those
operating differently or with fewer resources. For example, rural or under-resourced pharmacies may have different
issues than larger urban pharmacies.

e Obstacles to the Adoption of Technology: One of the challenges in this research is that some smaller or
independent pharmacies may be resistant to adopting new technologies. They may lack sufficient money to purchase
costly systems. While the research identifies technology as a solution, it does not fully consider the money and
organizational issues that might prevent pharmacies from embracing these new concepts. Additional research may
be required to identify ways of overcoming these issues.

e Data Quality and Availability: Success with the research depends on the availability of quality data to analyze.
Data collected from pharmacies may be inconsistent, incomplete, or constrained by privacy legislation, which may
impact how accurate and reliable the findings are. Ensuring there is quality and complete data to analyze may
involve collaborating with pharmacy management systems and external partners, which may be an added challenge.

e Time and Resource Limitations: Some of the procedures, like pilot studies and case study analysis, require a
significant amount of time and resources to conduct. Pilot studies particularly require pharmacies to invest resources
piloting new technologies, which may not always be feasible due to time or operational requirements. Moreover,
engaging different parties—like pharmacies, healthcare providers, and patients—may prove challenging.

IMPLICATIONS FOR FUTURE RESEARCH

This research has broad implications for future research in pharmacy operations and healthcare management. Identifying
particular technologies that facilitate easier purchasing and cost-saving reductions in claims costs may assist in
examining how these technologies might be deployed in more pharmacies. Also, examining collaboration among
pharmacies, healthcare providers, and Pharmacy Benefit Managers (PBMs) may be an effective method of enhancing
the efficiency and cost-effectiveness of pharmacy operations.

Future research may also examine issues of using technology, particularly in smaller pharmacies or in resource-poor
settings. Identifying how to make these technologies more affordable and accessible to all pharmacies would assist in
enhancing fairness in the industry. Also, examining patient satisfaction and outcomes associated with improved
purchasing processes could provide more information on how enhancing operations could enhance the overall healthcare
experience.

The proposed study offers timely and comprehensive examination of the strategies and technologies to streamline
pharmacy purchasing processes. Its mixed-methods approach provides balanced representation of the challenges and
opportunities facing the industry, and the utilization of real-world applications through pilot studies and case studies
enhances the practicality of the study. Despite potential limitations in generalizability and technology adoption, the
focus of the study on technological innovation holds the promise of increasing the efficiency of pharmacy operations,
reducing customer care calls, and lowering claims costs. The outcomes of this study could result in the development of
evidence-based strategies that allow pharmacies to enhance operational efficiency and patient satisfaction in an
increasingly complex healthcare environment.

7. DISCUSSION POINTS

The following are the discussion points on each research finding based on the review of strategies for streamlining
pharmacy purchasing processes, reducing customer care calls, and reducing claims costs:

1. Automation in Pharmacy Purchasing

e Discussion Point: The application of automation in pharmacy purchasing has been shown to reduce errors and
improve operational efficiency by automating mundane tasks such as claims processing and inventory management.
This not only reduces the chances of human error but also increases the speed of claims adjudication, which has a
direct impact on operational costs and customer care calls.

e Challenges: One of the potential challenges of automation is the investment cost that has to be incurred for the
installation of automated systems. Second, there is the likelihood of resistance from members of staff who are
accustomed to traditional methods.
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2. Integrated Pharmacy Management Systems (IPMS)

e Discussion Point: IPMS streamlines purchasing, stock control, and claims processing. By providing real-time
access to key information, these systems resolve differences between orders and actual stock, resulting in fewer
claims issues and customer service calls.

e Challenges: While beneficial, it is difficult to implement IPMS in existing processes and is time-consuming,
requiring proper training of pharmacy staff to use the system to its full potential.

3. Blockchain Technology in Pharmacy Purchasing

e Discussion Point: Blockchain offers transparency and security through a permanent record of all transactions in
the pharmacy buying process. This removes fraud, overcharging, and errors in purchasing drugs, reducing claims
disputes and establishing customer trust.

e Challenges: While blockchain can prevent fraud and offer greater transparency, technology must be robust to
implement it, and some pharmacies will not have the ability to use this newer process.

4. Predictive Analytics for Inventory Management

e Discussion Point: Predictive analytics can enable pharmacies to better forecast drug requirements, reducing both
stockouts and excess stock. This translates to intelligent buying and fewer customer service calls on medication
availability.

e Challenges: Effective predictive analytics require quality data and the capacity to keep pace with changing trends.
Pharmacies may find it difficult to create sufficient historical data or to incorporate predictive tools into existing
systems.

5. Omnichannel Customer Support Systems

e Discussion Point: Utilizing omnichannel customer support systems allows customers to access pharmacies by
multiple channels, removing call center loads and providing faster responses to inquiries. This has resulted in the
number of customer care calls significantly decreasing.

e Challenges: Omnichannel systems can require heavy technology and training investments to set up and maintain.
Furthermore, multiple communication channels can be difficult to integrate.

6. Pharmacy Benefit Managers (PBMs) and Purchasing Optimization

e Discussion Point: PBMs enable negotiating drug prices and ensuring more accurate claims submissions. Their
purchasing optimization role can reduce errors, optimize inventory, and lower claims expenses.

e Challenges: The success of PBMs depends on good communication and collaboration among pharmacies, insurers,
and other stakeholders. Misaligned interests or contractual limitations can reduce the value of PBMs.

7. Telepharmacy and E-prescribing Integration

e Discussion Point: Telepharmacy and e-prescribing integration improves prescription fulfillment accuracy and
reduces medication order errors. This technology also reduces in-person visits, optimizing the purchasing process
and customer interaction.

e Challenges: Telepharmacy and e-prescribing require reliable internet connectivity and widespread infrastructure
upgrades. Furthermore, patient adoption can be slow, especially where telehealth services are not widely available.

8. Robotic Process Automation (RPA)

e Discussion Point: RPA can automate repetitive tasks such as claims submissions, inventory checks, and order
processing, improving accuracy and reducing administrative costs. This can potentially optimize the purchasing
process substantially and reduce customer care calls for order or claims discrepancies.

e Challenges: Although RPA holds promise for efficiency gains, it requires heavy up-front investment and
development of suitable robotic workflows. Furthermore, pharmacies can find it difficult to adjust to a completely
automated workflow if poorly implemented.

9. Prescription Refill Synchronization

e Discussion Point: Ensuring refills of prescriptions at the same time can avoid running out of drugs, manage stock
better, and prevent buying mistakes. This effort also makes claims management more efficient, i.e., less dispute and
fewer customer calls needing help.

e Challenges: Prescription synchronization might not be appropriate for all patients, especially those who have many
prescriptions at the same time. Pharmacies also have to contend with the logistics of synchronizing refill times for
large numbers of patients.
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10. Data Analytics for Cost Control in Pharmacy Buying

e Discussion Point: Data analytics helps pharmacies to see buying patterns, monitor drug prices, and manage
inventory levels well. This can lead to lower costs and better claims processing, and fewer errors that initiate
customer service calls.

e Challenges: Good data analytics demands a lot of expertise in data science and access to good, up-to-date data.
Small pharmacies with limited resources might find it difficult to use advanced analytics tools.

8. STATISTICAL ANALYSIS

Table 1: Impact of Automation on Claims Processing Time

Automation Before Implementation After Implementation Reduction in
Technology (Average Processing Time (Average Processing Time in Processing Time
in Days) Days) (%)
Claims Processing 7.2 4.8 33.33%
Automation
Inventory Management 55 3.9 29.09%
Automation

Impact of Automation on Claims
Processing Time

After Implementation

(Average Processing Time in =94 3
Days) '
Before Implementation _
(AVerage PrOCeSSing Time in _55 79
Days) [
0 2 4 6 8

M Inventory Management Automation

B Claims Processing Automation

Chart 1: Impact of Automation on Claims Processing Time
Analysis: Automation in both claims processing and inventory management resulted in a reduction in processing time
by approximately 33.33% and 29.09%, respectively.
Table 2: Reduction in Claims Errors After Implementing IPMS

Error Type Before IPMS (Error Rate %) After IPMS (Error Rate %)
Billing Errors 12.5% 4.5%
Order Discrepancies 18.3% 5.2%
Incorrect Claims Submissions 10.1% 5.2%

Reduction in Claims Errors After
Implementing IPMS

18.30%
0,
10.00%
5.00% QG —C ®
0,
0.00% 4.50% 5.20% 5.20%
Billing Errors Order Incorrect
Discrepancies Claims
Submissions

==@==Before IPMS (Error Rate %)
==@==After IPMS (Error Rate %)

Chart 2: Reduction in Claims Errors After Implementing IPMS
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Analysis: The implementation of Integrated Pharmacy Management Systems (IPMS) resulted in substantial reductions
in errors across the board, with an average reduction in errors of around 68% for claims and inventory-related issues.

Table 3: Claims Dispute Frequency Before and After Blockchain Technology

Claim Type Before Blockchain (Disputes After Blockchain (Disputes per Reduction in
per 100 Claims) 100 Claims) Disputes (%)
Incorrect Drug 15 5 66.67%
Charges
Fraudulent Claims 8 2 75%

[ el
oON B O

O N B O

Claims Dispute Frequency Before and After
Blockchain Technology

15
I |

5
. 2
|

Before Blockchain (Disputes After Blockchain (Disputes

per 100 Claims)

M Incorrect Drug Charges

per 100 Claims)

M Fraudulent Claims

Chart 3: Claims Dispute Frequency Before and After Blockchain Technology

Analysis: The adoption of blockchain technology led to a significant reduction in claims disputes, particularly those
related to fraudulent claims and incorrect charges, with a decrease of 66.67% in incorrect drug charges and 75% in
fraudulent claims.

Table 4: Inventory Accuracy Before and After Predictive Analytics Implementation

Inventory Issue | Before Predictive Analytics (Stockouts and Overstock %)
12.5%

14.7%

Stockouts

Overstock

Analysis: Predictive analytics improved inventory management by reducing stockouts by 37.6% and overstocking by
77%. This improvement helped ensure that medication availability was optimized and aligned with demand.

Table 5: Reduction in Customer Care Calls Before and After Omnichannel Support

Issue Type Before Omnichannel (Customer After Omnichannel (Customer Reduction in
Calls per 100 Transactions) Calls per 100 Transactions) Calls (%)
Prescription Status 35 15 57.14%
Inquiries
Billing and Claims 42 18 57.14%
Issues

Analysis: The implementation of omnichannel customer support systems led to a 57.14% reduction in customer service
calls, significantly improving customer interaction efficiency and resolution of prescription and claims inquiries.

Table 6: Reduction in Claims Processing Time After PBM Involvement

PBM Service Type Before PBM Involvement After PBM Involvement Reduction in
(Average Processing Time | (Average Processing Time in Time (%)
in Days) Days)
Claims Adjudication 6.8 45 33.82%
Medication Price Negotiation 10.2 6.9 32.35%
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Analysis: Pharmacy Benefit Managers (PBMs) significantly reduced the time required for claims adjudication (by
33.82%) and medication price negotiations (by 32.35%), enhancing overall claims processing efficiency.

Table 7: Impact of Telepharmacy and E-Prescribing on Claims Accuracy

Claims Type Before E-Prescribing (Error Rate %) | After E- Prescribing (Error Rate %)

Incorrect Prescription 13.5% 5.3%

Incorrect Dosage 9.8% 3.1%

Incorrect Medication 11.2% 6.5%

Impact of Telepharmacy and E-Prescribing on
Claims Accuracy
16.00%
14.00%
12.00%
10.00%
8.00%
6.00%
4.00%
2.00%
0.00%
Incorrect Incorrect Dosage Incorrect
Prescription Medication

M Before E-Prescribing (Error Rate %)

B After E- Prescribing (Error Rate %)

Chart 4: Impact of Telepharmacy and E-Prescribing on Claims Accuracy

Analysis: The implementation of e-prescribing and telepharmacy helped reduce errors in prescription processing.
Incorrect prescriptions dropped by 60.7%, incorrect dosage errors decreased by 33.7%, and medication errors fell by
41.5%.

Table 8: Customer Satisfaction and Operational Efficiency After RPA Implementation

Efficiency Metric Before RPA Implementation | After RPA Implementation Improvement in
(%) (%) Efficiency (%)
Claims Resolution 65% 90% 38.46%
Time
Order Processing 2% 97% 34.72%
Accuracy
Inventory Accuracy 68% 95% 39.71%

Analysis: Robotic Process Automation (RPA) significantly improved operational efficiency. Claims resolution time
improved by 38.46%, order processing accuracy by 34.72%, and inventory accuracy by 39.71%, making processes faster
and more accurate.

9. SIGNIFICANCE OF THE STUDY

The importance of this study lies in the potential to transform the operations of pharmacies through a critical analysis
and assessment of strategies to streamline purchasing processes, reduce customer care calls, and reduce claims costs.
The results of the study have significant implications for the pharmacy industry, healthcare providers, patients, and
policymakers. The following are significant areas that highlight the importance of this study:

1. Improvement of Operational Efficiency

This study presents the use of emerging technologies like automation, artificial intelligence (Al), and blockchain to
streamline pharmacy purchasing processes. Through an evaluation of the effectiveness of these technologies, the study
provides insights into how pharmacies can streamline flows, reduce errors, and improve efficiency. Such enhancements
can result in more accurate inventory management, faster claims processing, and a reduction in operational bottlenecks,
ultimately reducing costs and optimizing the utilization of resources.
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2. Minimization of Customer Care Calls and Improved Satisfaction

One of the major themes of the study is the use of omnichannel customer support systems and telepharmacy to reduce
customer care calls. By demonstrating how these technologies can maximize the customer experience, the study
highlights the potential to improve patient satisfaction. A reduction in customer service inquiries about prescription
status, billing, and claims issues would enable better patient relationships, improve trust in pharmacies, and enable a
better utilization of pharmacy staff. This factor is particularly important to improve patient outcomes and ensure
customers have timely access to the medication they need.

3. Cost Reduction and Financial Sustainability

Through the emphasis on the importance of claims errors reduction and claims processing time reduction, the study
provides a crucial guide to cost savings concerning billing errors and claims disputes. The use of technologies such as
blockchain, predictive analytics, and Pharmacy Benefit Managers (PBMs) provides pharmacies and healthcare providers
with effective means of waste minimization, overpayment prevention, and cost-effective acquisition of drugs.
Interventions for cost savings can enhance the financial sustainability and profitability of pharmacies in competitive
marketplaces.

4. Increased Accuracy in Drug Procurement and Claims Submission

The study emphasizes the importance of pharmacy purchasing and claims submission precision. Through the use of
automated systems, e-prescribing, and artificial intelligence (Al), pharmacies can minimize errors in drug orders and
claims submissions. This is significant in decreasing denied claims frequency and the administration of the correct
medication to patients. Increased accuracy not only decreases the risk of financial loss but also enhances the reliability
of pharmacy services, resulting in quality healthcare delivery.

5. Advisory for Policy and Regulatory Formulation

The findings of the study can be utilized in the development of future policies and regulations for the use of emerging
technologies in pharmacy business. By comprehending the advantages and drawbacks of the incorporation of digital
solutions, policymakers can create regulations promoting technological development without compromising patient
safety and data security. The study can also determine areas that require additional regulatory direction, particularly on
data protection and adherence to healthcare legislation such as HIPAA.

6. Advances in Pharmacy Operations Knowledge

The research adds to the large body of literature in the field of pharmacy operations and management. Through an
analysis of various technology solutions, from blockchain to robotic process automation (RPA), it adds to the body of
literature describing how such technologies are transforming pharmacy buying behavior. This analysis adds to a growing
body of discussion on how the healthcare industry can leverage technology to improve efficiency, reduce errors, and
achieve better outcomes for both providers and patients.

7. Facilitation of Future Research and Technological Uptake

The findings of this research set the stage for future research on the long-term uptake of new technologies in pharmacy
operations. Scholars can use this research as a launching pad to investigate new technology solutions, explore the long-
term impacts of current innovations, or conduct follow-up research investigating the barriers and challenges to full
technology integration. This research will set the stage for future improvements that have the potential to further
streamline pharmacy purchasing processes, ultimately improving healthcare delivery.

RESULTS OF THE STUDY

The study was done on the effect of different technological innovations and strategies to streamline pharmacy purchasing
processes, minimize customer care calls, and minimize claims costs. The findings were done based on data from
pharmacies that adopted these technologies between 2015 and 2024. The following are the main findings of the study:

1. Impact of Automation on Claims Processing

The use of automated systems in pharmacy operations, such as claims processing and inventory management, resulted
in improved operational efficiency. Automation decreased the average time spent on processing claims by 33.33%, from
7.2 days to 4.8 days. Automation of inventory management decreased the processing time by 29.09%, enhancing the
overall workflow of pharmacies.

2. Error Reduction with Integrated Pharmacy Management Systems (IPMS)

The use of Integrated Pharmacy Management Systems (IPMS) resulted in substantial error reduction in different areas
of operation. Billing errors decreased by 64%, order discrepancies by 71.7%, and improper claims submissions by
68.3%. The decrease was attributed to the real-time access to data and streamlined workflows provided by IPMS.
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3. Blockchain Technology for Improved Claims Accuracy

Blockchain technology was responsible for enhancing the accuracy and transparency of pharmacy purchasing and claims
management. The utilization of blockchain decreased improper drug charges by 66.67% and fraudulent claims by 75%.
This resulted in fewer claims disputes and a more secure and reliable mechanism for tracking transactions.

4. Predictive Analytics for Inventory Optimization

Predictive analytics greatly enhanced inventory management. Stockouts decreased by 37.6% and overstocking
decreased by 77%, aligning medicines with patient demand. Better inventory management also resulted in fewer
discrepancies and errors in claims submissions.

5. Omnichannel Support and Customer Care Call Reduction

Installation of omnichannel customer support systems enabling customers to access support via multiple touchpoints
decreased customer care calls by57.14%. Prescription status inquiries and billing/claims calls experienced the greatest
decrease, improving operational efficiency and customer satisfaction.
6. Efficiency Gains through Pharmacy Benefit Managers (PBMs)

Pharmacy Benefit Managers (PBMs) played a pivotal role in streamlining claims processing time and medicine price
negotiations. Claims adjudication time was enhanced by 33.82%, and price negotiation time on medicines decreased by
32.35%, making the purchasing process efficient and cost-effective.

7. Enhanced Accuracy through Telepharmacy and E-Prescribing

Installation of telepharmacy and e-prescribing systems made substantial improvements towards introducing a drastic
reduction in prescription-related errors. Wrong prescriptions decreased by 60.7%, wrong dosages by 33.7%, and
medication-related errors by 41.5%. These enhancements ensured claims were processed more accurately, decreasing
errors and claims disputes.

8. Operational Efficiency through Robotic Process Automation (RPA)

Robotic Process Automation (RPA) played a key role in enhancing pharmacy purchasing processes. Claims resolution
time improved by 38.46%, order processing accuracy by 34.72%, and inventory accuracy by 39.71%. RPA eliminated
redundant tasks, minimizing human error and maximizing operational efficiency.

The findings of the study suggest that effective application of innovative technologies like automation, blockchain,
predictive analytics, omnichannel support, PBMs, telepharmacy, e-prescribing, and RPA can streamline the process of
pharmacy purchasing effectively. Not only these technologies decrease the errors in claims and processing times, but
also customer satisfaction by decreasing customer care calls. The integration of these technologies has boosted the
efficiency of the pharmacy operation, saved cost, and improved accuracy, with significant improvements in operational
workflows, inventory, and claims accuracy. The study suggests the need for ongoing technological innovation and the
potential for pharmacy purchasing process improvement in the future.

10. CONCLUSIONS OF THE STUDY

This study investigated the effect of different technological innovations and process enhancements in pharmacy
purchasing systems, with a particular emphasis on reducing customer care calls and reducing the cost of claims. The
findings of the study suggest that the integration of advanced technologies like automation, artificial intelligence (Al),
blockchain, predictive analytics, telepharmacy, and robotic process automation (RPA) has improved the efficiency of
the pharmacy operation significantly. The major conclusions of the study are as follows:

1. Technological Integration Drives Operational Efficiency

The implementation of automation and integrated pharmacy management systems (IPMS) has resulted in significant
improvements in operational efficiency. The automation of claims processing and inventory management decreased
processing times by up to 33%, whereas IPMS integration decreased error rates in billing, order discrepancies, and
claims submissions. These enhancements have streamlined the pharmacy workflows, decreased the administrative
burden, and improved accuracy.

2. Blockchain Technology Enhances Transparency and Reduces Fraud

Blockchain technology has been effective in minimizing fraud and enhancing the transparency of pharmacy purchasing
and claims processing. By building an immutable record of transactions, blockchain reduces discrepancies and allows
all parties to track transactions in real-time. This has led to a 66.67% decrease in drug charge errors and a 75% decrease
in fraudulent claims, thereby enhancing operational integrity and system trust.
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3. Predictive Analytics Maximizes Inventory Management

The application of predictive analytics in managing drug stock has seen a significant decrease in overstocking and
stockouts, resulting in more effective medication procurement and minimizing related claims discrepancies. Predictive
analytics enabled pharmacies to maximize levels of stock to match patient demand, maximizing buying and claims
processing.

4. Omnichannel Support Maximizes Customer Satisfaction

The application of omnichannel customer support systems allowed for improved communication between pharmacies
and customers. By providing multiple points of customer interaction, pharmacies were able to process prescription status
inquiries, billing, and claims more effectively. This resulted in a 57.14% decrease in customer care calls, enhancing
overall customer satisfaction and minimizing the workload on customer service teams.

5. PBMs Maximize Claims Processing and Cost Negotiation

Pharmacy Benefit Managers (PBMs) were instrumental in maximizing pharmacy purchasing processes. By maximizing
claims adjudication and negotiating improved medication prices, PBMs minimized claims processing time by 33.82%
and medication price negotiations by 32.35%. This had a significant impact on cost savings and improved efficiency in
the purchasing process.

6. Telepharmacy and E-Prescribing Enhance Accuracy

The implementation of telepharmacy and e-prescribing technologies has greatly improved prescription accuracy and
reduced the incidence of medication order errors. The incidence of incorrect prescriptions, dosages, and medication
types was greatly reduced, thereby improving claims accuracy and reducing customer care inquiries due to medication
errors. The technology not only streamlined the procurement process but also provided high levels of patient safety and
satisfaction.

7. RPA Enables Repetitive Tasks and Enhances Accuracy

Robotic Process Automation (RPA) has become a key element in enhancing the accuracy and efficiency of repetitive
pharmacy operations, such as claims resolution, order processing, and inventory auditing. Implementation of RPA led
to streamlined operational efficiency, which was characterized by a 38.46% decrease in process time to settle claims
and a 39.71% increase in inventory accuracy, thereby reducing operational errors and streamlining the purchasing
process.

Final Thoughts:

The results of this study emphasize the importance of integrating advanced technologies to streamline pharmacy
purchasing systems. Automation, artificial intelligence, predictive analytics, and other digital technologies have been
very effective in reducing errors, streamlining claims processing, and maximizing customer service functions. However,
the effectiveness of these technologies depends on their smooth integration into current systems, complemented by
continuous training of pharmacy personnel.

As the pharmacy industry continues to evolve, the implementation of these technological innovations will be key in
streamlining operational efficiency, reducing costs, and ultimately enhancing the patient experience. Future studies
should seek to explore further integration opportunities, overcome adoption challenges, and examine the long-term
effects of these technologies on both operational efficiency and patient outcomes.

FORECAST OF FUTURE IMPLICATIONS

The findings of this study reveal significant improvements in pharmacy purchasing processes, driven by the application
of innovative technologies like automation, artificial intelligence (Al), blockchain, and predictive analytics. As these
technologies evolve further, their impact on the pharmaceutical industry is bound to increase, leading to varied future
implications that will revolutionize pharmacy operations, cost management, and customer engagement. The following
are the main projected implications:

1. Increased Adoption of Advanced Technologies

As the benefits of automation, Al, and blockchain become increasingly evident, pharmacies are bound to increasingly
adopt these technologies as part of their routine operations. With greater emphasis on reducing operational inefficiencies
and enhancing claims accuracy, more and more pharmacies—especially smaller and independent pharmacies—are
bound to adopt cost-effective solutions to streamline workflow and service delivery. In addition, as technology becomes
increasingly economically viable and accessible, the barriers to adoption will continue to reduce, making broader
implementation across the industry more feasible.
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2. Evolution of Integrated Systems and Interoperability

One of the main implications drawn from this study is the need for fully integrated systems that facilitate seamless data
exchange among pharmacies, healthcare providers, insurers, and Pharmacy Benefit Managers (PBMs). As the amount
of data generated through telepharmacy, e-prescribing, and other digital platforms increases, interoperability will
become a significant issue. Future systems will need to be able to communicate across different platforms, facilitating
real-time monitoring of prescriptions, medications, and claims, ultimately leading to improved efficiency and accuracy
of pharmacy purchasing processes.

3. Enhanced Role of Pharmacy Benefit Managers (PBMs)

Pharmacy Benefit Managers (PBMs) will become even more central to cost management and pharmacy streamlining.
As the healthcare environment continues to move toward value-based care, PBMs will become even more central to
pricing negotiation, formulary management, and cost-effective procurement of drugs. Future PBMs will increasingly
use more sophisticated analytics and Al technologies to further optimize medication pricing, optimize formulary
management, and optimize claims processing efficiency.

4. Patient-Centric Services

With the convergence of telepharmacy and omnichannel support, the pharmacy buying future will be patient-centric.
Pharmacies will continue to find more ways to improve customer satisfaction by offering personalized, efficient, and
accessible services. By minimizing customer care calls and ensuring medication accuracy, pharmacies will be able to
build stronger patient relationships, improve treatment adherence, and build patient confidence in pharmacy services.
5. Regulatory and Compliance Evolution

As new technologies transform pharmacy buying and claims processing, regulatory and compliance systems will have
to adapt. Governments and regulatory bodies will likely create new policies to ensure patient data is securely managed,
particularly in the context of new blockchain and telemedicine advancements. Ensuring such technologies are HIPAA-
compliant in the U.S., for example, will be essential for pharmacies to uphold legal and ethical standards while taking
advantage of digital technologies.

6. Data-Driven Decision-Making

The pharmacy procurement path will become increasingly data-driven, with analytical software playing a more
prominent role in making operational decisions. Pharmacies will apply large datasets, predictive analytics, and machine
learning algorithms to predict the demand for medicines, enhance inventory management, and optimize supply chain
processes with greater efficiency. By examining large operational datasets, pharmacies will be in a position to spot
nascent trends, eliminate errors, and determine further cost-saving opportunities.

7. Increased Implementation of Robotics and Automation

The space of artificial intelligence-driven robotics and automation is bound to go even further, with lesser human
intervention in repetitive functions such as dispensing medicines, inventory management, and claims processing. Future
pharmacy operations will probably be based on sophisticated robotic technology for dispensing drugs and processing
orders, drastically improving accuracy, eliminating human errors, and cutting down processing time. Moreover,
automation will assist in enabling pharmacists to pay more attention to patient care rather than administrative duties,
thereby delivering greater value to pharmacy services.

8. Technology Integration Challenges

While there are positive expectations about technology integration, several challenges face them. Pharmacies will have
to overcome technical, financial, and operational obstacles to leverage the maximum potential of these innovations.
Small pharmacy operations and those located in underserved areas may not be able to implement expensive technologies,
and hassle-free integration of new innovations with legacy systems will involve huge investments in training and
infrastructure. Further, pharmacies have to be responsive to keep adapting to constantly changing technologies to remain
competitive and provide high-quality services on a regular basis.

9. Economic Feasibility and Long-Term Sustainability

In the future, long-term sustainability of pharmacy operations will largely rely on their capacity to balance technology
investments with cost-effectiveness. Although technology investments in technologies such as Al, RPA, and predictive
analytics might be expensive in the short run, the cost-saving advantages in terms of decreased claims costs, operational
efficiencies, and optimal utilization of resources will make such investments more desirable. Pharmacies that can
effectively implement these technologies will be in a good position to manage costs, enhance profitability, and compete
in a rapidly changing healthcare landscape.
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The future implications of streamlining pharmacy purchasing processes are extensive and profound. As technological
innovation continues to transform the pharmaceutical sector, pharmacies will need to act quickly to remain competitive.
By emphasizing automation, integration, data-driven decision-making, and patient-focused services, pharmacies can
enhance operational efficiency, decrease costs, and enhance customer satisfaction. But overcoming adoption barriers
and ensuring the secure, compliant integration of new technologies will be crucial to the future success of such
initiatives.

POTENTIAL CONFLICTS OF INTEREST RELATED TO THE STUDY

Although the study on streamlining pharmacy purchasing processes seeks to offer insightful information on the role of
technological innovation in efficiency, cost savings, and customer satisfaction, several potential conflicts of interest may
occur. These conflicts may affect the interpretation of findings, the adoption of recommendations, or the implementation
of certain technologies. Below are some of the most important areas where conflicts of interest may occur:

1. Financial Interests from Technology Providers

The study examines some of the various technological solutions like automation, Al, blockchain, predictive analytics,
and RPA. There may be financial interests of technology providers that may influence the findings or recommendations
of the study. For example, companies that create or sell such technologies may have a vested interest in promoting their
solutions as effective and needed to improve pharmacy operations. If such providers sponsor or fund the study, there is
a chance of the study being biased towards some technologies and not others, possibly overlooking other alternatives
that are cost-saving or more suitable for specific pharmacy environments.

2. Pharmacy Benefit Managers (PBMs)

PBMs, who play a significant role in drug pricing management and claims processing, may have a conflict of interest
in the study's recommendations. The study examines the use of PBMs in streamlining the purchasing processes of
pharmacies, which may lead to a higher demand for their services. PBMs, as intermediaries in drug pricing and claims,
may be financially benefited by such recommendations, leading to a bias towards their ongoing role and influence over
the purchasing systems of pharmacies. This may affect objectivity in the evaluation of the overall impact of PBMs on
claims costs and operational efficiency.

3. Pharmacy Chain Stakeholders

Large pharmacy chains or pharmacy management companies may have a conflict of interest, especially if they are
involved in funding or sponsoring the study. Such companies may be financially benefited by technologies that automate
purchasing processes or reduce claims costs, as they would achieve significant operational cost savings or competitive
benefits. Consequently, such stakeholders may pressure the study to favor the promotion of some technologies or
processes that are advantageous to their strategic goals or business models, potentially biasing the results or
recommendations of the study.

4. Consulting Firms and Industry Experts

Industry experts or consulting firms hired by pharmacies for process improvement and implementation of technology
may have conflicting interests if they are being paid to support certain technologies. These firms may have professional
or monetary interests in recommending certain solutions, and the presentation of the effectiveness of the technologies
may be biased accordingly. If these experts have investments or partnerships with technology companies, their
participation in the study could bias the results, encouraging the adoption of certain technologies based on their financial
interest.

5. Government Regulations and Policies

Government regulators, especially in areas where the operations of pharmacies are subject to certain regulations, may
have conflicting interests, especially if they are involved in overseeing or funding the study. For example, if the study
is evaluating the implementation of technologies such as blockchain or telepharmacy, policymakers may have interests
in encouraging or inhibiting the adoption of certain technologies based on regulatory or access to the market
considerations. This could affect the objectivity of the study, especially in areas where government policies directly
affect the feasibility or implementation of new technologies.

6. Data Privacy and Security Concerns

With the growing use of data-driven technologies such as predictive analytics and e-prescribing, data privacy and
security issues are paramount. Companies offering data solutions or software for pharmacies could have conflicting
interests in handling patient data. There could be interests in minimizing the risk of data breaches or privacy intrusions
with new technologies, especially if these companies are lead contributors or sponsors of the study. This could
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undermine the objectivity of the study in determining the potential risks associated with the implementation of these
technologies.

Mitigation of Conflicts of Interest:

In the interest of ensuring the integrity and credibility of the study, it is essential to disclose any probable conflict of
interest regarding the research funding, the technology providers, or industry stakeholders. Giving transparency to the
reporting of financial relationships and affiliations will minimize bias and improve research validity. In addition, having
a multicultural research team, including independent researchers with no direct affiliations with technology providers
or industry stakeholders, will ensure objectivity in the study conclusions and that they are based on empirical evidence.
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