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Executive summary

This How-To Managers’ Guide developed by the European Health Management Association
(EHMA) offers a detailed and practical framework for European hospitals embarking on the
digitalisation of their medication management pathways. By addressing the complexities of
modern healthcare delivery and leveraging cutting-edge technologies, the guide aims to
enhance patient safety, streamline operational processes, and ensure compliance with
evolving European Union (EU) regulations.

The guidebook begins by setting the stage with a thorough explanation of medication
management processes in healthcare settings. It delineates the steps involved, from
medication procurement to monitoring and reporting, providing a clear baseline of current
practices. This foundational understanding transitions seamlessly into an exploration of how
digital tools and systems can transform these processes. Through detailed discussions, the
guide showcases the potential of digitalisation to mitigate medication errors, improve
efficiency, and optimise resource use. It also delves into emerging solutions such as
automated dispensing cabinets, barcoded medication administration, and gravimetric
preparation systems.

The guide places a strong emphasis on aligning hospital initiatives with broader EU
strategies and regulations. It highlights the impact of frameworks such as the European
Health Data Space (EHDS), the European Medicines Agency (EMA) mandate, and the EU
Pharmaceutical Strategy. By doing so, it not only contextualises the digitalisation journey
within a larger policy environment but also underscores the importance of regulatory
compliance as a driver for innovation.

Recognising that digital transformation presents significant challenges, the guide dedicates
substantial attention to readiness assessment. It identifies common barriers such as
resistance to change, high initial costs, technical integration challenges, and data security
concerns. Practical strategies are offered to address each of these obstacles, with a focus
on fostering organisational buy-in, building capacity, and ensuring robust legal and
technical preparedness.

The pre-implementation phase is presented as a critical juncture in the digitalisation
process. This section equips managers with tools to develop comprehensive business cases,
articulate clear problem statements, and conduct rigorous cost-benefit analyses. It also
provides guidance on engaging stakeholders, building alliances, and navigating
procurement processes in compliance with EU regulations. By addressing financial, strategic,
and operational considerations, this phase lays the groundwork for successful
implementation.

The implementation phase shifts attention to execution, with detailed guidance on training
hospital staff, managing change effectively, and rolling out digital systems in a phased or
comprehensive manner. Strategies for ensuring a seamless transition are complemented
by advice on monitoring and support systems, both during and after go-live. The importance
of maintaining momentum through continuous training, system optimisation, and feedback
collection is emphasised as key to sustaining long-term benefits.

Finally, the guide underscores the need for continuous performance monitoring and
improvement in the post-implementation phase. It provides metrics and methodologies for
tracking key performance indicators, user satisfaction, and system reliability, while also
encouraging hospitals to stay informed about emerging innovations. This ensures that




digitalisation efforts remain relevant and impactful in the face of evolving healthcare
challenges.

Augmenting its detailed content, the guide includes practical resources such as checklists,
templates, and case studies. These tools serve to translate theoretical knowledge into
actionable steps, enabling hospital managers to make informed decisions and overcome
challenges with confidence. Appendices offer additional depth, exploring real-world
applications of digital solutions and templates for strategic planning.

By addressing every stage of the digitalisation process - from readiness assessment to post-
implementation optimisation - this guide empowers healthcare leaders to navigate the
complexities of modern medication management. It serves as a vital resource for those
committed to leveraging digital innovation to enhance care quality, operational efficiency,
and patient outcomes across European hospitals.




Introduction

The digital transformation of healthcare has become imperative for improving patient
outcomes, increasing operational efficiency, and addressing systemic challenges within
hospitals and healthcare systems. One of the most critical areas for innovation is medication
management, a complex, multi-step process that directly impacts patient safety and the
quality of care. Errors in medication handling - from procurement to administration - are
among the most common and potentially harmful challenges faced by healthcare providers.
Digitalisation offers a powerful means of addressing these challenges by introducing tools
and systems designed to enhance accuracy, streamline workflows, and enable data-driven
decision-making.

This How-To Managers' Guide is designed as a practical resource for European hospital
leaders tasked with implementing digital medication management pathways. It provides
actionable insights, frameworks, and tools for navigating the intricacies of digitalisation
while aligning with EU regulations and policies.

The need for digitalisation in medication management stems from the increasing
complexity of healthcare delivery. Hospitals are tasked with managing an ever-expanding
array of medications, ensuring compliance with rigorous safety standards, and responding
to growing patient needs, all within constrained budgets and resources. Traditional systems
often fall short in addressing these demands, leading to inefficiencies, medication errors,
and challenges in maintaining real-time oversight. Digital solutions provide opportunities to
overcome these limitations while improving safety, efficiency, and cost-effectiveness.

The guide’s comprehensive approach begins with a detailed breakdown of current
medication management processes and the transformative potential of digital
technologies. It moves through readiness assessment, strategic planning, implementation,
and post-implementation phases, offering hospital managers a clear roadmap for success.
Each chapter is enriched with practical tools, templates, and case studies to translate
theoretical concepts into actionable strategies. By focusing on the unique challenges and
opportunities within the European healthcare context, this guide also addresses the broader
implications of digital transformation. It highlights the role of regulatory frameworks and
policy developments in shaping the adoption of digital systems, ensuring that hospitals not
only meet compliance standards but also harness the full potential of EU-supported
innovation.

In this rapidly evolving landscape, digitalising medication management is not merely a
technological upgrade - itis a strategic necessity for hospitals seeking to deliver safer, more
efficient, and patient-centred care. This guide is an essential resource for healthcare
managers committed to driving this transformation and ensuring their organisations remain
at the forefront of modern medicine.

Objectives of the guidebook

The strategic objectives of this How-To Managers' Guide are designed to align with the
broader goals of improving healthcare systems, fostering innovation, and ensuring long-
term sustainability in the digitalisation of medication management pathways. These
objectives aim to create a roadmap not only for operational success but also for strategic
alignment with European healthcare priorities.




The first objective is to support the modernisation of healthcare systems by providing a
framework for integrating advanced digital technologies into medication management. This
aligns with the overarching goal of transforming European hospitals into smarter, more
efficient, and patient-centred institutions. By offering detailed insights into automation,
data-driven tools, and real-time monitoring, the guide seeks to position hospitals as leaders
in healthcare innovation.

Another critical objective is to promote compliance with European Union regulations and
policies. The guide strategically incorporates key EU initiatives to ensure that digitalisation
efforts are harmonised with regulatory frameworks. This not only facilitates compliance but
also enables hospitals to leverage EU-driven opportunities for funding and collaboration.

A third goal is to foster resilience and adaptability within healthcare organisations. By
addressing common barriers to digitalisation - such as resistance to change, technical
challenges, and cost concerns - the guide aims to prepare hospitals to navigate the
complexities of transformation effectively. In doing so, it supports their ability to respond to
future challenges. The guide also seeks to strengthen patient safety and clinical outcomes.
Strategically, it emphasises the role of digital tools in reducing medication errors, improving
workflow accuracy, and enhancing decision-making capabilities. These improvements
contribute to higher quality care and better health outcomes, which are central to the
mission of every healthcare organisation. Furthermore, the guide is designed to enable
financial sustainability and strategic investment planning. By providing hospital managers
with tools for financial analysis, such as return on investment and cost-benefit assessments,
the guide helps ensure that digitalisation projects are economically viable and provide
measurable long-term benefits.

A key strategic objective is to facilitate cross-sector collaboration and stakeholder
engagement —including clinicians, IT professionals, patients, policymakers, and industry
partners—to create a unified approach to digitalisation. Such collaboration ensures that the
systems implemented are well-suited to the needs of all users and beneficiaries. Finally, the
guide aims to drive continuous improvement and innovation. Establishing processes for
monitoring performance, gathering feedback, and staying informed about emerging
technologies, ensures that hospitals remain at the forefront of healthcare innovation,
capable of adapting to and shaping the future of medication management.




Chapter 1 - Understanding digital medication management

11.  Medication management process in healthcare settings

The medication management pathway in hospitals is a complex activity, covering ordering,
reception, storing, prescription, compounding, distribution among wards and departments,
dispensing or administration to patients, and monitoring. Medications are received and
stored in the hospital pharmacy warehouse before being distributed to various wards for
administration or dispensing to patients. Hospital pharmacists also compound specific
infusion preparations for critical areas, like oncology and intensive care units.

Implementing a medication traceability system in European hospitals enhances this
pathway by providing a comprehensive framework that ensures the safe and efficient
management of medications from manufacture to patient administration. When digitalised,
this system monitors every step of the medication journey, significantly enhancing patient
safety, reducing errors, and improving overall healthcare quality.
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111. Medication procurement

Needs assessment: The procurement process begins with an assessment of the
hospital’'s medication needs, which includes evaluating current stock levels, anticipated
patient requirements, and any upcoming changes in treatment protocols.

Vendor selection and contracting: The hospital’'s procurement department selects
vendors based on factors such as pricing, quality, reliability, and compliance with
regulatory standards. This may involve a tendering process where multiple suppliers are
invited to bid. The hospital then enters contracts with selected vendors, detailing terms of
supply, pricing, delivery schedules, and compliance requirements.

Order placement: Once vendors are selected, the hospital places orders for the required
medications.

Receiving and quality control: Upon delivery, the medications are received by the
pharmacy department, where they undergo quality control checks. This includes verifying
the order against the delivery note, checking for correct quantities, ensuring proper
packaging, and inspecting the medications for any damage or discrepancies.



Record keeping and compliance: The procurement team maintains detailed records of
all transactions, including invoices, delivery notes, and quality control reports. These
records are essential for compliance with regulatory bodies and for auditing purposes.

Potential issues

o Inefficient procurement process: manual evaluation of current stock could
drive incomplete and inaccurate visibility of stock levels and therefore one
inefficient procurement process that may drive to stockouts; high level of

inventories; and expired medications.

Non-compliance with compliance and audit process: inaccurate record-
keeping for compliance and auditing.

e Dosage

1.1.2. Prescription

Physicians’ role
Patient assessment: The physician conducts a thorough assessment of the patient,
including reviewing medical history, current medications, allergies, and diagnosis.

Medication selection: Based on the assessment, the physician selects the appropriate
medication, dosage, and administration route.

Writing the prescription: The physician manually writes the prescription on paper or
enters it into a basic system (if not digitalised). This includes the medication name,
dosage, frequency, duration, and any special instructions.

Handing off the prescription: The written prescription is handed over to the patient or sent
to the hospital pharmacy.

Potential issues

o Legibility: handwritten prescriptions can be difficult to read, leading to
potential misinterpretation by the pharmacy.

e Transcription errors: information may be incorrectly transcribed from the
prescription to pharmacy records or patient charts. Studies show that up to
39% of errors happen in the prescription phase of the medication
management process.




1.1.3. Transcription and order processing

Pharmacy technician’s role
Receiving the prescription: The pharmacy receives the prescription from the physician
or nurse, either as a physical document or through a non-digital system.

Transcribing the order: The pharmacy technician manually enters the prescription
details into the pharmacy’s records or medication logs.

Pharmacist verification: A pharmacist reviews the transcribed order for accuracy,
checking for potential drug interactions, allergies, and dosage errors.

Potential issues

e Manual entry errors: errors can occur when transcribing the prescription

details into the pharmacy system, especially with complex medication
regimens.

Delays: the manual process can cause delays, particularly if the pharmacy
is busy or the prescription requires clarification.

1.1.4. Medication preparation

Pharmacy’s role

Medication retrieval: The pharmacy staff retrieves the prescribed medication from
storage. This may involve selecting the correct medication from shelves or accessing
controlled substances from secure storage.

Compounding: If the medication needs to be compounded (e.g.,, mixed or prepared in a
specific form), the pharmacist or pharmacy technician manually prepares it.

Labelling: The prepared medication is labelled with the patient’'s information, dosage
instructions, and any additional usage guidelines.

Potential issues
e Compounding errors: manual compounding increases the risk of dosage
errors or contamination.

Labelling mistakes: incorrect labelling can lead to administration errors,
particularly in high-volume settings.

¢ Time-consuming processes: manual collection and compilation of orders
can be very time intensive. Keeping stock levels accurate and dispense on

a first-expired-first-out (FEFO) basis is challenging for the pharmacy team.




11.6. Dispensing

Pharmacist’s role
Final check: The pharmacist performs a final check of the medication, ensuring it
matches the prescription and is appropriately labelled.

Dispensing to the ward or directly to the nursing staff: The medication is then dispensed
to the nursing staff responsible for administering it to the patient.

Documentation: The dispensing of the medication is manually documented in the
pharmacy’s records or the patient’s medical chart.

Potential issues

e Human error: manual dispensing relies heavily on human accuracy and

attention to detail, with the potential for errors in selecting the correct
medication or dosage.

Documentation errors: incomplete or inaccurate documentation can lead
to discrepancies in patient records.

1.1.6. Administration

Nurse’'s role
Collecting the right medication: The nurse collects the right medication for the patient
that is either collected in the ward stock area or is delivered from the pharmacy.

Administering the medication: The nurse administers the medication to the patient,
following the prescribed route (e.g., oral, intravenous, intramuscular).

Monitoring the patient: After administration, the nurse monitors the patient for any
adverse reactions or side effects.

Recording administration: The nurse manually records the administration details in the
patient’s medical chart, including the time, dosage, and any observations.

Potential issues
e Administration errors: without automated checks, there is a risk of
administering the wrong medication, dosage, or to the wrong patient.

Missed documentation: manual recording can lead to omissions or delays
in updating the patient’s medical chart.

Inefficient process: nurses are often responsible to manage the ward

medication stock and prepare manually the medication at ward level.
Studies show that up to 38% of a nurse’s time is spent on non-value-added
activities, such as searching for medications, delayed documentation and
unnecessary communication.




1.1.7.  Monitoring and follow-up

Continuous monitoring

Nurse’s role: Nurses continuously monitor the patient’s response to the medication,
looking for therapeutic effects as well as any signs of adverse reactions.

Physician’s role: Physicians regularly review the patient’s progress, adjusting medication
based on the patient’s condition and response.

Potential issues

Delayed response: in a manual system, delays in documenting and

communicating patient reactions can slow the response to adverse events.

Lack of real-time data: physicians and nurses rely on manually updated
charts, which may not always reflect the most current patient information.

1.1.8. Documentation and reporting

Recording in medical records
Manual entry: All steps of the medication process, from prescription to administration,
are manually recorded in the patient’s medical records.

Reporting: Any adverse drug reactions or errors are reported manually through hospital
incident reporting systems.

Potential issues

Incomplete records: manual documentation can lead to incomplete or
inconsistent records, making it difficult to track medication history or
investigate errors.

Delayed reporting: manual reporting of errors or adverse events may delay

investigations and corrective actions.

Hospital medication management processes involve multiple steps and various healthcare
professionals. Each step is critical to ensure that patients receive the correct medications in
the correct dosages. The availability and safety of medication in hospitals depend on a
multidisciplinary team, also involving health managers whose responsibilities include
procuring, managing, fostering effective systems and policies to promote medication safety,
and ensuring compliance with relevant laws and regulations. Health managers play an
important role in promoting patient safety and quality of care in hospitals’ medication
management pathways. However, when not digitalised, the medication management
process is prone to errors at multiple points. These risks highlight the importance of accuracy,
communication, and vigilance in manual systems, as well as the potential benefits of
transitioning to digital medication management systems to reduce harm to patients and
professionals and to better manage health professionals’ workloads, resulting in cost
savings in pharmaceutical and care budgets.



1.2. Digitalisation of medication management

The digitalisation of medication management encompasses a comprehensive approach to
enhance the efficiency, accuracy, and safety of medication processes throughout the entire
patient care continuum. This process integrates advanced technologies and systems across
various stages, ensuring seamless communication, real-time data exchange, and
adherence to best practices. Digitalisation impacts each stage of medication management,
integrating technologies such as:

Pharmacy Information Systems (PIS) manage the storage, dispensing, and tracking of
medications within the hospital pharmacy and in the wards.

Inventory robots are automated systems designed to optimise the management of
medication inventories. These robots are equipped with including sensors, cameras, and
robotics to automate tasks such as tracking, organising, and restocking medications.

Automated Dispensing Cabinets (ADCs) in the wards are computerised medication
management storage and dispensing, designed to securely store medication and
provide controlled, accurate dispensing to authorised healthcare professionals.

Pharmacy Information Systems and Inventory Management Systems, connecting
inventory robots and ADCs manage storage, dispensing, and tracking of medications
within the hospital pharmacy and in the wards. They ensure real-time visibility of the
medication stocks in the whole hospital (pharmacy and wards).

Computerised Physician Order Entry (CPOE) allows physicians to enter medication
orders directly into a computer system, reducing errors related to transcription.

Clinical Decision Support Systems (CDSS) provide healthcare professionals with
decision-making tools based on patient data, including alerts for potential drug
interactions or allergies.

Gravimetric preparation is a method used in compounding in hospital pharmacies to
ensure precise measurement of ingredients based on weight, driving efficiency and
ensuring the right dose.

Barcode Medication Administration (BCMA) ensures that the right patient receives the
right medication and dose at the right time by scanning barcodes on patient wristbands
and medications.

An overview of the various digital medication management systems and their benefits is
available in Appendix I.

1.2.1. Medication procurement

Digital tool: Pharmacy Information Systems and inventory management systems
integrated with medication robots and Automated Dispensing Cabinets

Process overview: The PIS, integrated with inventory robots and ADCs, continuously monitor
medication inventory levels, automatically generating orders when stock falls below
predefined thresholds. The system tracks medication orders, delivery schedules, and stock
levels in real-time, ensuring that the pharmacy is always stocked with necessary
medications, reducing the risk of stockouts and overstocking. Automated reordering
processes ensure that procurement is timely, cost-effective, and aligned with the hospital’'s
medication usage patterns.




Benefits

Streamlined procurement processes with reduced manual intervention.
Improved accuracy in inventory management and reordering.
Cost savings through optimised stock levels and reduced wastage.

Supporting high-quality patient care since medication is available at the right time in
the right quantity where they are needed, while overstock and waste are reduced.

1.2.2. Medication prescription

Digital tool: Computerised Provider Order Entry with Clinical Decision Support Systems

Process overview: Physicians use CPOE systems, integrated with CDSS, to enter medication
orders directly into the system. The CDSS provides real-time decision support, alerting
providers to potential drug interactions, allergies, or contraindications based on the patient’s
health records. The prescription is immediately updated in the patient’s electronic health
records, ensuring that the entire healthcare team has access to the most current medication
information. Standardised order sets and protocols embedded in the CPOE system ensure
adherence to evidence-based practices.

Benefits

Enhanced medication safety through real-time alerts and decision support.
Reduced risk of medication errors, such as incorrect dosing or drug interactions.
Improved adherence to clinical guidelines and protocols.

Streamlined workflow efficiency — documentation and transparency.

Linked appointments and bed planning solution.

1.2.3. Medication transcription and order processing

Digital tool: Computerised Provider Order Entry integrated with Pharmacy Information
Systems and Electronic Health Records (EHRS)

Process overview: Once a medication order is entered into the CPOE system, it is
automatically transmitted to the PIS and recorded in the patient’s EHRs. The PIS processes
the order, verifying it against patients’ medication history and clinical data. Any
discrepancies such as non-formulary drugs, are flagged by the system, and the pharmacy
team is alerted.

Benefits

Elimination of manual transcription errors.

Streamlined communication between prescribers, pharmacists, and other healthcare
providers.

Faster order processing and reduced delays in medication administration.




1.2.4. Medication preparation and dispensing in pharmacy

Digital tool:  Gravimetric preparation systems
Medication storage and dispensing systems
Unit dose systems

Process overview: Gravimetric preparation systems ensure that each medication is
prepared with precision, using weight-based measurements to achieve accurate dosing.
This is particularly critical for high-risk medications, such as chemotherapy. Medications are
prepared in unit doses, ensuring that each dose is individually packaged and labelled for a
specific patient. This system helps minimise waste and errors during dispensing. Medication
robots, integrated with PIS, handle the preparation and packaging, ensuring consistency and
reducing the need for manual handling. Each medication has a barcode on its pack as a
basis for the BCMA process at a later stage.

Benefits

Enhanced efficiency in preparation and dispensing.

Increased accuracy and safety in medication preparation.

Reduced risk of contamination or dosing errors.

Enhanced efficiency — documentation and transparency in high-volume preparation
settings with increased capacity.

Reduced waste and cost: inventory and remainder management.

1.2.5. Medication dispensing at the ward

Digital tool: Automated Dispensing Cabinets integrated with Pharmacy Information
Systems
Barcode Medication Administration

Process overview: Medications prepared and packaged in unit doses are stored in ADCs,
which are integrated with PIS and EHRs. When a nurse or healthcare provider need to
administer a medication, they access the ADC, which dispenses the correct dose based on
the patient’s prescription, as recorded in the EHR. Automatic Dispensing Carts can be used
to transport the medication from the ADC to the patient's bedside, if required. The BCMA
system ensures that the correct medication is dispensed by scanning barcodes on both the
medication and the patient’s ID, verifying that they match the prescribed order.

Benefits

Increased medication safety through automated dispensing and barcode verification.
Reduced dispensing errors and improved accuracy in medication delivery.

Enhanced accountability and auditability of medication use.

Gained nursing time and reduced workload.




1.2.6. Medication administration

Digital tool: Barcode Medication Administration integrated with Electronic Health
Records
Mobile Health (mHealth) applications

Process overview: At the point of care, nurses use the BCMA system to scan the patient’s
wristband and the medication barcode. The system verifies the match and records the
administration in the EHR. If the system detects any discrepancies, it alerts the nurse
immediately, preventing potential errors. Mobile health apps can also be used to provide
reminders, documentation, and patient-specific information at the bedside, further
supporting safe and accurate medication administration.

Benefits

Significantly reduced risk of medication administration errors.

Real-time documentation in the EHR, ensuring up-to-date patient records.
Improved patient safety and care quality.

Gained nursing time and reduced workload.

1.2.7. Medication monitoring and follow-up

Digital tool:  Clinical Decision Support Systems integrated with Electronic Health Records

Process overview: After administration, the CDSS monitors patient data in real-time,
analysing lab results, vital signs, and other clinical indicators to identify potential adverse
drug reactions or the need for medication adjustments.

Benefits

Proactive management of potential adverse drug reactions and complications.

1.2.8. Digital and automated controlled substance management

Controlled substances are an essential part of modern critical care. However, the
management of controlled substances across the hospital poses a unique set of challenges
and requires strict regulations around use, handling, custody and record keeping. Drug
diversion is a critical issue for hospitals. The UK, which has some of the strictest controlled
substances legislation worldwide, reported close to 3,000 ‘unaccounted-for losses’ of
controlled substances in NHS facilities in 2018-2019".

Digital tool:  Digital Clinical Decision Register integrated into the Automated Dispensing
and pharmacy automation systems

Process overview: Electronic controlled substances registers support a paperless workflow,
replacing and improving traditional paper-based record keeping, centralising the
management of controlled substances records, with visibility across all locations where
controlled substances are stored and handled. It is integrated into the ADCs and other
Automation systems within the hospital as well as the Inventory Management system.

' Report by the Care Quality Commission, UK. The safer management of controlled drugs. The safer management of controlled

drugs: Update report for 2019 (cqc.org.uk) Published July 2020. Accessed July 10, 2024,



Benefits

Ensure compliance needs across the entire hospital, including pharmacy, ward
areas and theatres, as well as meeting local regulations and standards of controlled
substance management.

Accuracy of record keeping.

Time-savings for pharmacy and ward personnel.

1.3. European Union initiatives impacting digital medication
management

1.3.1. European Health Data Space (EHDS) Regulation

The European Health Data Space is an initiative by the European Union aimed at creating a
unified and secure framework for the exchange of health data across Member States. The
EHDS Regulation aims to reconcile the primary use of health data by EU citizens and health
professionals, and the secondary use by researchers, innovators, and policymakers.

Primary use of data under the EHDS Regulation empowers citizens to control and share their
health data, granting healthcare professionals permission to access it for treatment and
care across Member States. Healthcare professionals will be obliged to encode and update
common, interoperable, primary data in the European Health Record System. As levels of
digitalisation in hospitals are low across the European Union, with gaps in interoperable
infrastructure, the EHDS proposal places challenging obligations on hospitals. Hospital
management will be required to install and provide access to digital tools and interoperable
systems to facilitate the exchange of electronic health data.

Article 5 of the EHDS Regulation limits data to patient summaries; electronic prescriptions;
electronic dispensations; medical images and image reports; laboratory results; and
discharge reports.

Electronic health data Main characteristics of electronic health data included under
category the category

Patient summary Electronic health data that includes important clinical facts
related to an identified person and that is essential for the
provision of safe and efficient healthcare to that person. The
following information is part of a patient summary: 1. Personal
details; 2. Contact information; 3. Insurance information;

4. Allergies; 5. Medical alerts; 6. Vaccination information;

7. Current, resolved, closed or inactive problems; 8. Medical
history; 9. Medical devices and implants; 10. Medical or care
procedures; 11. Functional status; 12. Current and relevant past
medicines; 13. Social history observations related to health;

14. Pregnancy history; 15. Patient provided data; 16. Observation
results pertaining to the health condition; 17. Plan of care;

18. Information on rare diseases.

Electronic Electronic health data constituting a prescription for a
prescriptions medicinal product as defined in Article 3(k) of Directive
2011/24/EU.
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Electronic
dispensations

Information on the supply of a medicinal product to a natural
person by a pharmacy based on an electronic prescription.

Medical images and
image reports

Electronic health data related to the use of or produced by
technologies that are used to view the human body to prevent.
Diagnose, monitor, or treat medical conditions.

Laboratory results

Electronic health data representing results of studies

performed notably through in vitro diagnostics such as clinical
biochemistry, haematology, transfusion medicine,
microbiology, immunology, and others, and including reports
supporting the interpretation of the results.

Electronic health data related to a healthcare encounter or
episode of care and including essential information about

Discharge reports

admission, treatment and discharge of a natural person.

Member States may provide by virtue of national law that additional
categories of personal electronic health data shall be accessed and
exchanged for primary use pursuant to this Chapter. The Commission may,
by means of implementing acts, lay down cross-border specifications for
these data categories pursuant to Article 6(-1a) and Article 12(8).

In the EHDS, electronic prescriptions and dispensations refer only to general medication
prescriptions obtained in community pharmacies and appear to exclude electronic
prescriptions, preparations, and administration of medication in EU hospitals. Information on
medications from hospital settings is critical for primary and secondary use of data by
hospital health professionals, and for innovation, research and policymaking.

EHDS components impacting digitalisation of medication management in EU hospitals

Data category

Description

Purpose

Patient Patient summaries are concise These summaries are crucial

summaries records that provide essential for ensuring continuity of care,
information about a patient’s especially when patients
health status, including current receive treatment in different
diagnoses, medications, allergies, healthcare settings or across
and treatment history. borders.

Electronic ePrescriptions are digital versions ePrescriptions streamline the

prescriptions of traditional prescriptions, prescribing process, reduce

(ePrescriptions) allowing healthcare providers to the risk of errors, and facilitate

prescribe medications
electronically. These prescriptions
are integrated into the patient’s
Electronic Health Record and can
be accessed by pharmacies for
dispensing.

the easy sharing of
prescription information
across healthcare providers
and pharmacies.




their hospital stay, including
diagnoses, treatments,
medications prescribed upon
discharge, and follow-up care
instructions. These reports are
digitally recorded and integrated
into the EHR.

Electronic Electronic dispensing refers to the Electronic dispensing ensures
dispensing digital recording of the dispensing | accurate tracking of
(eDispensations) of medications, including details of | medication usage, helps
what was dispensed, the quantity, monitor patient adherence,
and the time of dispensing. This and reduces the risk of
information is typically linked to duplicate or conflicting
the patient’s ePrescription and prescriptions.
EHR.
Discharge Discharge reports summarise the Discharge reports ensure that
reports care a patient receives during primary care providers and

other healthcare
professionals have access to
complete and accurate
information about the
patient’s hospital care,
facilitating continuity of care
after discharge.

The role of digitalisation in EHDS data categories

Digitalisation of medication management in hospitals is essential to support the effective
use and integration of patient summaries, electronic prescriptions, electronic dispensing,

and discharge reports within the EHDS.

Accurate and comprehensive patient summaries

Role of digitalisation

Impact

Example

summary.

Automated data integration -
Digital medication
management systems
automatically capture and
integrate medication data into
patient summaries. This
ensures that all prescribed and
administered medications,
along with relevant clinical errors.
information, are accurately
reflected in the patient’s

Real-time updates - Digital

Continuity of care - Real-
time, accurate summaries
improve continuity of care, | updates patient
especially when patients
are treated by multiple
healthcare providers or
across regions, reducing
the risk of medication

tools enable real-time updates
to patient summaries as new
medications are prescribed or
existing treatments are
modified, ensuring that the
most current information is
always available to healthcare
providers.

A hospital’s digital
system automatically

summaries with details
of all medications,
making them
accessible to
healthcare providers
within the EHDS
framework.




Efficient and safe electronic prescriptions

Role of digitalisation

Impact

Example

ePrescription integration -
Digital medication
management systems are fully
integrated with ePrescription
platforms, allowing healthcare
providers to generate, modify,
and transmit prescriptions
electronically. These systems
also include decision-support
tools to check for potential drug
interactions, allergies, and
contraindications.

Secure data transmission -
Digital systems ensure that
ePrescriptions are securely
transmitted to hospital
pharmacies. This reduces the
risk of lost or misinterpreted
prescriptions.

Role of digitalisation

Error reduction -
ePrescriptions reduce
errors caused by illegibility
or transcription mistakes,
making the prescribing
process faster and more
efficient.

Improved access -
ePrescriptions can be
easily shared across
pharmacies improving
accessibility, even
internationally, ensuring
patients have access to
their medications wherever
they are.

Impact

A physician uses an
ePrescription system to
prescribe medication,
which is immediately
transmitted to the
hospital pharmacy for
timely dispensing or
administration.

Comprehensive electronic dispensing records

Example

Automated dispensing
documentation - Digital
medication management
systems automatically
document each instance of
medication dispensing/
administration, including details
such as the medication name,
dosage, quantity, and time of
dispensing. This information is
linked to the patient’s
ePrescription and EHR.

Real-time monitoring - These
systems provide real-time
monitoring of medication
dispensing activities, allowing
healthcare providers to track
patient adherence and identify
any discrepancies or issues.

Enhanced tracking and
adherence - Electronic
dispensing records enable
accurate tracking of
medication usage, helping
to ensure that patients
adhere to their prescribed
treatment regimens. This
data is also critical for
monitoring potential
medication overuse or
underuse.

Reduced risk of errors - By
digitising the dispensing
process, hospitals can
reduce the risk of
dispensing errors and
ensure that patients
receive the correct
medication and dosage.

A hospital pharmacy
uses an automated
dispensing system that
records every
dispensed medication
electronically. These
records are
immediately updated in
the patient’s EHR,
providing a complete
and accurate account
of the patient’s
medication history.
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Other implications

Data privacy and security are paramount under the European Health Data Space, with a
strong emphasis on compliance with EU standards, like the General Data Protection
Regulation (GDPR). Hospitals will need to implement robust security measures, such as
encryption, access controls, and regular security audits, to ensure their digital medication
management systems are compliant. This enhanced data protection will not only safeguard
patient data, but also build and maintain trust in the system.

Support for research and innovation is another important aspect of the European Health
Data Space. By facilitating access to large datasets, hospitals and researchers can analyse
trends, develop new treatments, and improve clinical practices. In terms of medication
management, this access can lead to innovation in medication protocols, helping to reduce
medication errors and optimise treatment outcomes. Hospitals will be able to use the data
to conduct research on medication usage, effectiveness, and safety, promoting more
personalised and efficient care.

Patient empowerment is a key benefit. The EHDS provides patients with access to their
health data, including medication records, across the EU. This increased transparency
encourages patients to be more engaged in their treatment plans, which can improve
adherence to prescribed medications and lead to better health outcomes. Hospitals may
need to adapt their digital systems to ensure that patients can easily access and
understand their medication information.

Regulatory compliance and reporting will see improvements under the European Health
Data Space framework. The EHDS will streamline reporting processes for hospitals, including
medication errors, adverse drug reactions, and other important metrics. This will reduce the
administrative burden on hospitals, while ensuring compliance with EU regulations. Digital
medication management systems will need to incorporate features that facilitate easy and
accurate reporting to regulatory bodies.

The standardisation of ePrescription and eDispensing systems across Europe is another key
implication of the EHDS. Harmonised systems will allow prescriptions to be issued and fulfilled
more efficiently in any Member State. This will reduce delays in medication administration
and ensure consistent care for patients, regardless of their location.

Finally, the integration of the European Health Data Space with national health systems will
ensure alignment with existing national health data infrastructure. Hospitals will need to
ensure that their digital medication management systems are compatible with both
European and national health systems, facilitating smoother data exchanges. This
alignment will enhance the overall integration of healthcare systems across Europe.

1.3.2. New European Medicines Agency mandate and the European
Shortages Monitoring Platform (ESMP) database

The new mandate of the European Medicines Agency (EMA) and the implementation of the
European Shortages Monitoring Platform (ESMP) represent a significant shift in how
medicine shortages are monitored and managed across the EU. For hospitals, this new
framework requires the adoption of advanced digital inventory management systems that
can report real-time stock levels to the ESMP in compliance with EU regulations. Hospitals
must ensure that their systems are interoperable with the ESMP, that data is transmitted
securely, and that their staff are fully trained to manage these new requirements. By doing
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so, hospitals can comply with the new mandate as well as enhance their ability to prevent
and manage medicine shortages, ultimately improving patient care and safety.

Hospitals will need to invest in new software, integrated platforms, and provide technical
support and staff training for effective implementation. As an example, a hospital might
upgrade its inventory management software by adding a module to automatically convert
inventory data into the required format and securely communicate with the ESMP database
using encrypted channels. With the transfer of sensitive inventory data to the ESMP, hospitals
must ensure compliance with EU data protection regulations. This requires secure data
transmission protocols and strict access controls to ensure that only authorised personnel
can view or transmit inventory data.

The ESMP provides National Competent Authorities and the European Medicines Agency with
a comprehensive overview of medicine stocks across Europe, allowing to quickly identify and
address potential shortages. As a result, hospitals will need to adopt more proactive
inventory management practices. This includes regularly reviewing stock levels, forecasting
future demand, and ensuring that critical medicines are always available. Real-time
monitoring systems will play a key role in alerting hospital pharmacies to low stock levels,
enabling them to address shortages before they impact patient care. This ensures both
compliance with the EMA requirements and helps prevent disruptions.

1.3.3. Critical Medicines Alliance (CMA) to tackle medication shortages

The Critical Medicines Alliance (CMA), established in January 2024 by the Health Emergency
Preparedness and Response (HERA) of the European Commission, serves as a consultative
mechanism that brings together relevant stakeholders from EU Member States, key
industries, civil society, and the scientific community. The Alliance’s primary mission is to
identify priorities for action and solutions to strengthen the supply of critical medicines. This
initiative aims to enhance efforts to prevent and address shortages effectively, aligning with
the broader goals of the European Health Union to ensure timely and equal access to
medicines for all European patients.

Digitalisation plays an important part in medicine shortage prevention and management in
hospitals. Digital tools and systems can improve hospital monitoring of any medication
stocks, predict potential shortages, and quickly react in case of supply chain disruptions.
Digital systems for medicine stock monitoring facilitate real-time inventory management,
setting off alerts when the stock falls below a pre-set threshold and enabling reorders in due
time and better coordination.

Data-driven decision-making is supported by predictive analytics, allowing hospitals to
forecast medication needs based on historical data and trends. This helps with better
planning, reducing the risk of shortages, and ensuring timely treatment for patients.
Hospitals can also analyse supply chain vulnerabilities to develop contingency plans. For
instance, predictive analytics might help a hospital prepare for increased demand for
antibiotics during flu season. Improved communication and coordination among
stakeholders, facilitated by the Medicine Alliance, enhance responses to potential shortages.
Hospitals benefit from integrated communication systems that allow for seamless
interactions with suppliers and collaborative networks for redistributing medications across
regions when shortages arise. An example is a hospital participating in a regional network to
track and share medicine availability across multiple facilities.
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Digital systems ensure regulatory compliance and reporting of medication shortages and
stock levels. For example, a hospital's digital inventory system sends notifications on its own
to national authorities when its inventory is low. The other advantage is the optimisation of
substitution of medicines. The clinical decision support system will be performing real-
time information on alternatives when the stock is low. This ensures that the patient gets
uninterrupted treatment, and its safety through appropriate dosing and checks. For instance,
it may be in a place where there is a shortage in the supply of some drugs used in the
treatment of cancer; thus, the system may propose an alternative treatment in a hospital
setting to ensure that there are no setbacks to patient care.

Finally, strengthening supply chain resilience is a key focus, with hospitals integrating
supply chain management tools to track orders and deliveries in real time. This enables
them to anticipate and respond to potential delays by sourcing from alternative suppliers.
For example, a hospital might detect a delay in delivery and quickly engage a backup
supplier to maintain adequate stock levels.

1.3.4. EU Pharmaceutical Strategy

In April 2023, the European Commission put forward a package to revise the EU
Pharmaceutical Legislation, including proposals for a new Directive and a new Regulation,
which aim to make medicines more available, accessible and affordable, while supporting

the competitiveness of the EU pharmaceutical industry, with higher environmental standards.

The new Pharmaceutical Strategy includes stricter requirements for monitoring and
reporting adverse drug reactions, increased obligations for maintaining the supply of
essential medicines, and greater emphasis on the use of digital technologies to enhance the
transparency and efficiency of medication management. It is based on four pillars, which
include legislative and non-legislative actions:

Ensuring access to affordable medicines for patients and addressing unmet medical
needs (in the areas of antimicrobial resistance and rare diseases, for example).

Supporting competitiveness, innovation and sustainability of the EU pharmaceutical
industry and the development of high-quality, safe, effective and greener medicines.

Enhancing crisis preparedness and response mechanisms, diversified and secure
supply chains, addressing medicines shortages.

Ensuring a strong EU voice in the world, by promoting a high level of quality, efficacy and
safety standards.

The new EU Pharmaceutical Legislation and Directive have far-reaching implications for
hospital medication management in terms of avoiding adverse events and medicine
shortages. Digitalisation plays a very important role in underpinning compliance and
improving safety with efficiency. The stronger pharmacovigilance and reporting of adverse
events under the new regulations require medication errors to be reported to the
EUDRAVigilance database. Automated reporting capabilities provided by integrated
pharmacovigilance tools enable the tracking and reporting of adverse events in real time
by hospitals. Besides, medicine shortages are to be proactively managed through inventory
management under the new legislation, which is enabled by digital systems through their
real-time monitoring and integrated supply chain, hence offering minimal chances for
stockouts.

It also places a strong emphasis on better traceability and full transparency in the
pharmaceutical supply chain. Digital tools, such as barcoding, Radio Frequency
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Identification (RFID), and blockchain, contribute to medicine authenticity and safety.
Serialisation may allow compliance at the hospital level to follow the medication from
production to administration of a patient, further reducing errors in patient care. The
legislation further encourages sustainable medicine supply through digital systems that
optimise medication use and reduce waste, using analytics to predict future demand.

Moreover, the digital system increases compliance and audit readiness by automating
regulatory monitoring, simplifying audits, and performing updated documentation. Last
but not least, patient safety and engagement are at the core, with the digital tool enabling
access to medication lists and facilitating adherence by reminders and notifications about
the intake time of the medicines. This empowers the patients in their treatment decisions
and minimises safety risks.
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Chapter 2 - Readiness assessment

2. Common barriers to overcome digitalisation

The digitalisation of medication management has the potential to revolutionise healthcare
by enhancing accuracy, efficiency, and patient safety. However, the transition from
traditional, paper-based systems to digital platforms is not without its challenges.
Healthcare institutions often encounter several barriers that hinder the effective adoption of
these technologies. Identifying and understanding these obstacles is crucial to developing
strategies that promote successful digital transformation in medication management.

2.1.1. Resistance to change

Resistance to change is a significant barrier. Healthcare professionals, particularly those who
have worked with established workflows for years, may see digital tools as disruptive to their
familiar routines. For many, the comfort of tried-and-true manual processes feels safer than
learning and adopting new technologies, which may seem complex or unnecessary.
Digitalisation is often perceived as an added burden, requiring additional time to train on
new systems, adapt to new workflows, and overcome the inevitable technical glitches that
accompany implementation.

This resistance is often rooted in fear - fear of making mistakes, fear of decreased
productivity during the adjustment period, or fear that digital tools might replace or diminish
the value of human expertise. Additionally, some staff may worry about increased oversight
or monitoring, as digital systems track every step in the workflow. Cultural factors also play
a role. In environments with hierarchical structures, resistance may stem from a top-down
reluctance to embrace change. Leaders or senior staff who are hesitant to adopt digital
solutions can influence the attitudes of their teams. In cases where digitalisation is
introduced without adequate consultation or involvement of the workforce, staff can feel
alienated or excluded from decision-making. They may perceive the shift to digital as
imposed, leading to a lack of buy-in from those responsible for its implementation.

2.1.2. High initial investments/costs

One of the most prominent barriers to digitalising medication management systems is the
significant upfront costs involved. Hospitals, especially those operating with tight budgets or
in resource-limited settings, often find it difficult to justify the immediate financial burden of
digitalisation. These costs can encompass a variety of expenditures, including the purchase
of specialised software, hardware, the installation, and the customisation of systems to suit
the unique needs of each facility. Additionally, initial investments often extend beyond
technology and infrastructure to encompass extensive staff training and onboarding
programmes. The financial burden is particularly challenging for smaller healthcare
facilities and public hospitals that may already struggle with limited funding. In such cases,
the upfront costs of digitalisation can seem prohibitive, leading to hesitation or even
postponement of implementation. Hospitals must often balance competing priorities, such
as maintaining daily operations, upgrading medical equipment, and funding patient care
initiatives, making it difficult to allocate significant resources to digitalisation.

Moreover, the uncertainty around the return on investment can cause further delays.
Hospital administrators may be reluctant to commit to digitalisation without a clear and
immediate understanding of how the investment will enhance long-term savings or
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improvements. While digital systems promise efficiency gains, cost reductions, and
enhanced patient outcomes over time, the short-term financial strain can overshadow
these benefits, particularly when hospital leadership is risk-averse or lacks familiarity with
the financial metrics associated with digital health investments.

2.1.3. Technical challenges and integration issues

Integrating new digital systems into existing hospital infrastructure is a critical process that
can significantly enhance operational efficiency, improve patient care, and streamline
workflows. However, this integration can be fraught with challenges. One of the primary
issues is interoperability, which refers to the ability of different systems, devices, and
applications to communicate and exchange data effectively. Many hospitals utilise a mix of
legacy systems and newer technologies that may not be designed to work together.
Differences in data formats, protocols, and standards can lead to complications. For
instance, if a new Electronic Health Record system is implemented, it may struggle to
communicate with older systems that manage patient scheduling, billing, or laboratory
results. This lack of seamless data exchange can hinder clinical decision-making, lead to
data silos, and ultimately impact patient care.

Another challenge is data migration, which involves transferring existing data from legacy
systems to new platforms. This process can be complex and time-consuming, especially if
the data is stored in various formats or if there are discrepancies in the data quality. Ensuring
that data is accurate, complete, and formatted correctly for the new system is crucial to
avoid errors that could affect patient safety and operational efficiency.

2.1.4. Data security and privacy concerns

The increasing digitisation of patient data has raised significant concerns regarding data
security and privacy. As healthcare organisations transition to electronic records and digital
systems, ensuring compliance with regulations like GDPR becomes a complex challenge.
GDPR mandates stringent measures to protect personal data, requiring organisations to
implement robust security protocols, conduct data protection impact assessments, and
train staff on data privacy. Simultaneously, the evolving landscape of cyber threats poses
additional risks. Healthcare systems are prime targets for cyber-attacks, facing threats such
as data breaches. To effectively counter these threats, organisations must adopt a
proactive cybersecurity strategy that includes advanced technological solutions, clear
policies, and comprehensive staff training. Balancing compliance with GDPR and protecting
against cyber threats is essential to safeguarding patient data and maintaining trust in
healthcare systems.

2.1.5. Insufficient training and skill gaps

The digitalisation of healthcare necessitates that staff is thoroughly trained to effectively
utilise new technologies. However, many organisations face challenges in implementing
sufficient training programmes. When training is inadequate or not tailored to the specific
user needs, staff may struggle to adapt to new technologies, resulting in poor adoption
rates. Additionally, existing skill gaps among staff can further hinder the effective use of
digital tools. Healthcare professionals may lack familiarity with digital interfaces or data
management practices, which can lead to errors and inefficiencies. Therefore, investing in
comprehensive training and support is essential to ensure that healthcare staff can
confidently and effectively engage with new digital systems and perform their day-to-day
operations.
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2.1.6. Organisational and cultural barriers

Hospitals often have deeply ingrained organisational cultures and hierarchies that can
hinder the adoption of new technologies. These cultural barriers may manifest as resistance
to change, where staff are hesitant to move away from established practices. Misalignment
between departments can further complicate digitalisation efforts, as differing priorities
and communication breakdowns hinder collaboration. Additionally, a lack of leadership
support can stall initiatives, as leaders play a crucial role in championing technology
adoption and fostering an environment conducive to change. Rigid organisational
structures can create obstacles, making it difficult to implement the agile processes
necessary for effective digital transformation. Addressing these cultural and structural
barriers is essential for successfully advancing digitalisation in healthcare settings.

2.1.7. lLegal and regulatory hurdles

Navigating the legal and regulatory landscape in Europe presents significant challenges for
healthcare organisations, especially when implementing new digital systems. Compliance
with regulations such as GDPR is essential for safeguarding patient privacy and ensuring
data security. Additionally, frameworks like the European Medicines Agency mandate, the
European Health Data Space, and the EU Pharmaceutical Strategy add layers of complexity
that organisations must address. Compliance with these regulations can be time-
consuming and may require modifications to the digital systems. Healthcare organisations
must conduct comprehensive assessments to understand the legal implications
associated with data storage, sharing, and processing. This involves aligning new digital
systems with the specific requirements of the EHDS, ensuring that health data can be
accessed and utilised effectively while respecting patient privacy rights.

2.1.8. Lack of familiarity with business cases and financial magnitudes

A significant barrier to the successful digitalisation of medication management in hospitals
is the lack of familiarity with developing a business case. Many pharmacists may struggle
with financial concepts such as Return on Investment, Net Present Value, Internal Rate of
Return, and payback period. This knowledge gap can hinder their ability to effectively
advocate for the necessary investments in digital systems, making it challenging to secure
funding and support from hospital management. To overcome this barrier, it is essential to
provide pharmacists with the tools and training necessary to understand these financial
metrics and create compelling business cases. This training should focus on practical
applications of financial concepts, enabling pharmacists to articulate the value of digital
systems in terms of cost savings, efficiency improvements, and enhanced patient care. By
equipping pharmacists with this knowledge, hospitals can empower them to present well-
founded arguments for digital investments, facilitating the transition to more efficient
medication management practices.

2.2. Strategies to overcome barriers

Challenges such as resistance to change, high upfront costs, technical integration issues
and data security can significantly impede progress in the digitalisation of medication
management. To address these obstacles, healthcare organisations must adopt a
comprehensive approach that includes staff training, strong leadership support, and the
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development of a solid financial case for digital investments. By navigating these hurdles
effectively, healthcare providers can ensure the successful implementation of digital
systems, ultimately improving patient care and operational efficiency.

2.2.1. Resistance to change

To effectively overcome resistance to change, a strong focus on change management is
essential. Engaging staff early in the planning and decision-making process helps reduce
hesitation allowing healthcare professionals to feel involved and empowered rather than
sidelined. Early involvement gives staff a clearer understanding of the benefits of digital
systems and eases concerns about potential disruptions. Identifying and empowering
change champions within the organisation is another key strategy. These individuals can
positively influence their peers, serving as advocates for the new system. Change
champions can help bridge the gap between leadership and staff. Leadership support plays
a central role in overcoming resistance. When leaders champion digitalisation, it sets a
positive tone, encouraging the entire organisation to embrace innovation. Maintain
transparent communication throughout the digitalisation process is equally essential.
Open, honest, and continuous dialogue helps manage expectations and addresses
concerns promptly. A phased implementation approach can further alleviate stress, as it
allows for gradual adaptation rather than overwhelming staff with abrupt changes.

e Engage early: involve staff early in the planning and decision-making process
to reduce resistance.

Change champions: identify and empower change champions within the
organisation who can advocate for the new system and positively influence
their peers.

Transparent communication: maintain open and honest communication
throughout the process to manage expectations and promptly address
concerns.

2.2.2. High initial investments/costs

Implementing new healthcare solutions often comes with significant upfront costs that can
deter organisations from making necessary investments. Conducting a thorough cost-
benefit analysis is essential for justifying investments. This analysis should evaluate both
the initial costs and long-term benefits. Highlighting intangible benefits, such as increased
staff satisfaction and enhanced patient engagement, can strengthen the case for
investment. A phased implementation approach is another effective strategy for managing
financial risks. By rolling out systems in stages, organisations can spread costs over time
and minimise disruption to ongoing operations. This allows for testing and evaluation of each
phase, enabling adjustments based on feedback and performance. Exploring external
funding options, such as grants and partnerships, can also alleviate financial burdens.
Collaborating with other healthcare providers or forming partnerships with vendors can
open avenues for shared resources and funding opportunities. Negotiating flexible financial
arrangements with vendors can address high initial costs. Rental or leasing agreements
reduce upfront capital investment, allowing hospitals to preserve cash flow while still gaining
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access to necessary technology. These arrangements often include ongoing maintenance
and support, further easing the financial burden.

Cost-benefit analysis: conduct a thorough cost-benefit analysis to justify the
investment and highlight long-term savings and efficiency gains.

Phased implementation: consider a phased implementation approach to
spread out costs over time and manage financial risks.

Explore funding options: seek external funding sources, such as grants or
partnerships, to alleviate the financial burden.

Explore flexible financial arrangements(*) with vendors.

In a rental model for a digital medication management system, the hospital pays a
recurring fee - either monthly, quarterly, or annually - granting it access to the system, which
includes both hardware and software components. Under this arrangement, the vendor
maintains ownership of the equipment and software, meaning that the hospital is essentially
leasing the system rather than purchasing it outright. This model allows hospitals to use the
technology without the significant upfront investment typically required for purchasing, and
it can also include maintenance and support services as part of the agreement. Leasing
models, on the other hand, involve long-term agreements, where hospitals make regular
payments with an option to purchase the equipment at the end of the lease term. Both
models offer benefits such as lower initial costs, preserved cash flow, flexibility in upgrades,
and included maintenance. However, considerations include the potential for higher total
costs over time, the terms of the agreement, and the balance between ownership and
access. The Software as a Service (Saas) model operates on a subscription basis, allowing
hospitals to access software without upfront licensing costs. SaaS ensures automatic
updates and scalability, but hospitals must assess data security, long-term costs, and
vendor dependence. Hybrid financing models combine elements of purchasing and renting,
such as leasing hardware while subscribing to software. These models provide customised
financing and risk management but can introduce complexities in contract negotiation and
operational management. Successful negotiation with vendors is key to optimising rental
models, including leveraging volume, requesting flexible terms, exploring service bundling,
and maintaining strong vendor relationships.

Case study 1 - Hospital A moves to a SaaS model

Hospital A faced budget constraints that made it difficult to afford the upfront costs
of a new digital medication management system. By negotiating a SaaS model, the
hospital was able to implement the system with minimal upfront costs, paying a
monthly subscription fee instead. This allowed the hospital to preserve cash flow and
still benefit from the latest technology.

Case study 2 - Hybrid model at Hospital B

Hospital B opted for a hybrid financing model, leasing the necessary hardware while
subscribing to the software as a service. This approach provided the hospital with the
flexibility to upgrade hardware every few years and ensured that the software was
always up to date, all while managing costs effectively.
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2.2.3. Technical challenges and integration issues

Successfully implementing new healthcare solutions often comes with technical challenges
and integration issues that can hinder progress. One critical step is the selection of a vendor.
Choosing a vendor with a strong track record of successful integrations is essential, as their
experience can significantly impact the overall effectiveness of the project. A vendor that
specialises in healthcare solutions understands the unique challenges faced by the industry,
including compliance requirements and data privacy concerns. Furthermore, robust
support services are crucial during and after implementation. Vendors that offer ongoing
technical assistance can help organisations troubleshoot issues as they arise. This support
may include training for staff, regular system updates, and access to a dedicated help desk,
which enhances user experience and system reliability.

Conducting pilot testing is another effective strategy for addressing potential technical
challenges. By rolling out the new system in a controlled environment, organisations can
identify and resolve issues before full-scale implementation. Pilot testing allows for thorough
examination of the system’s functionality, enabling to detect bugs, compatibility issues, or
user interface challenges. Gathering feedback from end-users during this phase is
invaluable. Adjustments made during pilot testing can lead to a smoother transition when
the system is finally launched organisation-wide, minimising disruption to daily operations.

Ensuring that the chosen system adheres to industry standards for interoperability is also
essential for seamless integration with existing systems. By prioritising systems that comply
with established protocols, such as HL7 or FHIR, organisations can facilitate smoother data
exchange and reduce the likelihood of integration issues. This adherence to standards not
only enhances collaboration among various healthcare providers but also supports data
accuracy and integrity, ultimately leading to improved patient outcomes.

e Vendor support: choose a vendor with a strong track record of successful
integrations and robust support services.

Pilot testing: conduct pilot tests to identify and address technical issues before
full-scale implementation.

Interoperability standards: ensure that the chosen system adheres to industry
standards for interoperability to facilitate smoother integration with existing
systems.

2.2.4. Data security and privacy concerns

To effectively address data security and privacy concerns, implementing strong security
protocols is paramount. This involves utilising encryption techniques to protect sensitive
patient data both in transit and at rest. Additionally, access controls should be established,
allowing only authorised personnel to access patient information. It is essential to regularly
audit these access permissions and update them as roles within the organisation evolve.
Continuous monitoring for compliance with regulations and emerging threats also plays an
important role in safeguarding data. Staff training is another critical component of a robust
security strategy. Regular training sessions on cybersecurity best practices ensure that
employees are well-informed about potential threats and understand how to respond
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effectively. An organisation can greatly enhance its defence against data breaches by
fostering a culture of awareness and vigilance among staff members.

Preforming regular audits and having a well-defined incident response plan are pivotal for
identifying vulnerabilities and managing potential data breaches. Internal security audits
help organisations discover weaknesses in their systems, while a structured incident
response plan ensures a swift and organised reaction to breaches. This plan should outline
clear communication strategies and recovery measures to minimise the impact of any
incidents. Data minimisation is a strategy aimed at reducing risk by collecting and storing
only essential patient information. By limiting the amount of sensitive data retained,
organisations can decrease the potential exposure in the event of a breach. This approach
not only strengthens privacy protections but also aligns with regulatory requirements.

Collaboration with vendors is essential for maintaining a secure environment. Hospitals
should establish a shared responsibility framework with vendors, where hospitals manage
access controls and provide cybersecurity training, while vendors focus on maintaining
secure systems. This partnership ensures a comprehensive approach to data security that
encompasses all stakeholders involved in patient care. Effective vendor risk management
is crucial. Organisations should assess the security posture of their vendors by reviewing
their policies, incident history, and compliance certifications. Ensuring that vendors align with
the organisation's security standards fosters a stronger defence against potential threats.

Implement strong security protocols: use encryption, access controls, and
regular audits to protect patient data, while continuously monitoring
compliance with regulations and emerging threats.

Staff training: train staff regularly on cybersecurity best practices.

Regular audits and incident response: conduct internal security audits to
identify vulnerabilities and have an incident response plan in place to handle
breaches, including communication and recovery strategies.

Data minimisation: collect and store only essential patient data to minimise risk
in case of a breach.

Shared responsibility with vendors: ensure hospitals and vendors collaborate
on security, with hospitals managing access controls and training, while vendors
maintain secure systems.

Vendor risk management: assess the security posture of vendors by reviewing
their policies, incident history, and compliance certifications to ensure alignment
with your organisation’s security standards.

2.2.5. Insufficient training and skill gaps

Providing adequate training and addressing skill gaps among staff ensures the effective use
of systems and compliance with best practices. This begins with developing and delivering
comprehensive training programmes tailored to diverse learning needs of staff members.
These programmes should encompass various formats, allowing employees to engage with
the material in ways that resonate with them. This approach enhances learning outcomes
and fosters a deeper understanding of the systems in place. Offering continuous learning
opportunities is key for maintaining a knowledgeable workforce. This can include regular
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updates on system enhancements and insights into evolving best practices. Continuous
training can ensure that staff members remain proficient and adaptable to changes.

Moreover, providing access to support resources can empower staff. This includes easy
access to user manuals, online help desks, and peer mentoring programmes. User manuals
serve as valuable references for staff to consult when encountering challenges, while help
desks can provide immediate assistance with technical issues. Additionally, establishing
peer mentoring allows more experienced staff to guide their colleagues, fostering a
collaborative learning environment. This not only enhances individual skills but also
promotes a culture of teamwork and shared knowledge.

Comprehensive training programmes: develop and deliver comprehensive
training programmes that cater to the different learning needs of staff.

Continuous learning opportunities: offer continuous education and refreshers
to ensure that staff stay up to date with system updates and best practices.

Support resources: provide easy access to support resources, such as user
manuals, help desks, and peer mentoring.

2.2.6. Organisational and cultural barriers

Addressing organisational and cultural barriers is essential for the successful
implementation of digitalisation initiatives. A fundamental strategy is securing leadership
buy-in. Strong support from hospital leadership helps to drive the digitalisation initiative
forward and aligns it with the organisation’s strategic goals. When leaders actively
champion the initiative, it demonstrates its importance and helps to allocate necessary
resources, set priorities, and create a sense of urgency around the project. Engaged
leadership can also motivate staff at all levels.

Fostering a collaborative culture is another significant strategy. Encouraging collaboration
across departments can break down silos that often exist in healthcare organisations. This
involves promoting interdisciplinary teamwork and open communication. By building a
culture of continuous improvement and innovation, organisations create an environment
where staff feel empowered to contribute to digital transformation efforts. This may include
setting up cross-functional teams, hosting brainstorming sessions, or implementing
feedback loops where staff can share their insights and experiences related to the
digitalisation initiative.

Moreover, adopting flexible approaches is essential in navigating the complexities of
digitalisation. Organisations should be willing to adapt and modify their implementation
strategies based on real-time feedback and the evolving needs of the organisation. This
flexibility allows for adjustments to be made in response to challenges, ensuring that the
digitalisation initiative remains relevant and effective. By actively soliciting input from staff
and stakeholders throughout the process, leaders can identify potential issues early on and
make informed decisions to refine the approach. This iterative process not only enhances
the likelihood of success but also fosters a sense of ownership and commitment among staff,
as they see their feedback being valued and integrated into the overall strategy.
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Leadership buy-in: secure support from hospital leadership to drive the
digitalisation initiative and align it with the organisation’s strategic goals.

Foster a collaborative culture: encourage collaboration across departments
and build a culture of continuous improvement and innovation.

Flexible approaches: be willing to adapt and modify the implementation
approach based on feedback and the evolving needs of the organisation.

2.2.7. Legal and regulatory hurdles

Overcoming legal and regulatory hurdles is crucial for the successful implementation of
digitalisation initiatives. One effective strategy is to engage legal experts early in the
planning process. By involving legal and compliance specialists from the outset,
organisations can ensure that all regulatory requirements are considered and integrated
into the digitalisation strategy. This proactive approach helps identify potential legal issues
or compliance risks before they become problematic, ultimately facilitating a smoother
implementation process. Legal experts can provide valuable insights into various regulations,
such as data privacy laws, cybersecurity requirements, and healthcare standards, ensuring
that the organisation operates within the legal framework.

The healthcare landscape is constantly evolving, with new laws and regulations emerging
regularly. Organisations should establish processes for monitoring these changes. By being
proactive in understanding regulatory developments, organisations can adjust their
systems and processes accordingly, minimising the risk of non-compliance. This
adaptability helps maintain compliance and positions the organisation as a leader in
regulatory adherence, enhancing its reputation in the industry.

Thorough documentation and reporting are essential components of compliance strategies.
Maintaining detailed records of compliance measures, including policies, procedures, and
training activities, creates a solid foundation for demonstrating adherence to regulatory
standards. This documentation is invaluable during audits or inspections, as it provides clear
evidence of the organisation’s commitment to compliance. Additionally, robust
documentation helps identify areas for improvement and supports ongoing compliance
efforts. Organisations should also establish clear reporting mechanisms to track compliance
metrics and facilitate communication with stakeholders regarding compliance status.

e Engage legal experts early: involve legal and compliance experts early in the
planning process to ensure that all regulatory requirements are met.

Stay informed: keep abreast of changes in regulations and be proactive in
adjusting systems and processes to maintain compliance.

Documentation and reporting: maintain thorough documentation of
compliance measures and be prepared for audits or inspections by regulatory
bodies.
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2.2.8. Lack of familiarity with business cases and financial magnitudes

To empower health managers and pharmacists in developing effective business cases, a
range of support mechanisms can be implemented to enhance their skills and confidence
in advocating for investments in the digitalisation of medication management. By
promoting participation in specialised workshops focused on financial analysis and
business case development, pharmacists can gain valuable insights into financial metrics
and strategic considerations necessary for creating compelling business cases. Additionally,
providing standardised templates and tools can significantly streamline the business case
development process. Offering templates that include built-in calculators for key financial
metrics, can help health managers and pharmacists quickly and accurately assess the
financial implications of proposed projects.

Mentorship programmes can further enhance pharmacists’ capabilities by pairing them
with finance or business experts within the hospital. This mentorship can provide
pharmacists with personalised guidance throughout the business case development
process, helping them navigate complex financial concepts and refine their proposals.
Mentors can offer insights based on their experience, assist with drafting the business case,
and provide constructive feedback to improve the final product. Encouraging collaborative
efforts among pharmacy, finance, and IT departments is another key strategy. By fostering
a culture of collaboration, pharmacists can ensure that all aspects of the business case are
well-covered, addressing potential concerns from various stakeholders. This teamwork can
lead to more comprehensive and robust proposals, as each department brings its unique
perspective and expertise to the table. Engaging in cross-departmental discussions can also
help identify potential synergies and innovative solutions that enhance the business case.

Workshops and training sessions: promote the participation of pharmacists in
workshops on financial analysis and business case development, tailored
specifically to their needs.

Templates and tools: provide standardised templates for business cases.

Mentorship programmes: pair pharmacists with finance or business experts
within the hospital to guide them through the process of developing a business
case.

Collaborative efforts: encourage collaboration between the pharmacy, finance,
and IT departments to ensure all aspects of the business case are well-covered.
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Chapter 3 - Pre-implementation phase

3.1. Understanding the importance of strategic planning

Strategic planning is an imperative initial phase in the implementation of a digital
medication management system, as it establishes the framework that will guide the project
from start to finish. This stage ensures that all elements, such as system requirements, staff
training, integration with existing technologies, and compliance with regulatory standards,
are thoroughly examined and strategically aligned with the hospital’s long-term goals.

By addressing both the technical and operational aspects, strategic planning helps to
identify potential challenges early on and develop solutions that prevent costly delays or
disruptions during the implementation. Additionally, it involves collaboration among various
stakeholders - such as clinical staff, IT departments, and management - to ensure that the
system meets the needs of all users, while adhering to the hospital’'s mission and priorities.

Objectives of strategic planning

Define clear project goals and outcomes.

Align the digital medication management system with the hospital’s overall
strategic objectives.

Identify and allocate resources effectively, including budget, personnel, and
technology.

Mitigate risks through careful planning and proactive management.
Ensure stakeholder buy-in and participation throughout the project lifecycle.

A template for Strategic planning for implementation is provided in Appendix Il.

3.1.1. Key steps in strategic planning for implementation

Conducting a needs assessment and gap analysis

The first step in strategic planning includes conducting a thorough needs assessment and
gap analysis. This process begins with gathering input from a diverse group of stakeholders,
including clinicians, pharmacists, IT staff, and administrative personnel. This can be done
through structured interviews, surveys, or focus groups, aiming to understand their daily
experiences and the challenges they face in medication management. Once feedback is
collected, it is important to carefully analyse it to identify common challenges, inefficiencies,
or challenges within the process.

Then the existing systems and infrastructure should be evaluated to determine their
strengths and limitations. This involves assessing how well the current medication
management system supports clinical workflows, IT capabilities, and integration with other
hospital functions. For instance, issues such as manual transcription of medication orders or
delayed inventory tracking might surface as critical gaps.
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For example, a needs assessment might reveal that manual transcription is
contributing to frequent medication errors, while the absence of real-time inventory
tracking is delaying the administration of medications. These findings are key to
guiding the selection of a new digital solution, ensuring that the chosen system
directly addresses the identified gaps and integrates seamlessly with current
workflows and technologies.

Define clear objectives and goals

The second step is to define clear and specific goals that align with the hospital's overall
strategic objectives. These goals should focus on areas such as improving patient safety,
increasing operational efficiency, and ensuring adherence to regulatory requirements. Once
the goals are established, it is essential to define measurable outcomes to track the success
of the system. These outcomes can be quantitative, such as reducing medication errors by
a specific percentage, improving staff efficiency by speeding up certain processes or
increasing patient satisfaction scores. Measurable outcomes provide a concrete way to
assess progress and ensure the system delivers the desired results.

For instance, a hospital might set a goal to reduce medication administration errors by
50% within the first year of implementing a Barcode Medication Administration system.
This objective directly supports the broader goal of enhancing patient safety and
reducing adverse drug events. Tracking these outcomes allows the hospital to
evaluate the effectiveness of the system and make necessary adjustments to further
improve performance.

Resource allocation and budgeting

The third step requires careful planning of resources, including personnel, technology, and
finances for the successful implementation of digital medication systems. This process aims
to identify the resources necessary for the project and it involves selecting a dedicated
project team and defining the roles and responsibilities for each member. Key personnel
might include IT specialists, clinical staff, pharmacists, and a project manager. Each team
member should have clearly defined tasks, such as overseeing system integration, providing
clinical input, managing user training, and ensuring regulatory compliance.

It is then necessary to consider the technological resources required. This includes the
hardware and software needed to run the system. The project team should evaluate the
compatibility of the new system with existing hospital technologies, ensuring smooth
integration and minimal disruption to workflows.

Financial planning is equally critical. Developing a comprehensive budget that covers both
the initial setup and ongoing costs is essential. The budget should include the purchase of
software licenses, hardware, and any necessary upgrades to infrastructure. Training for staff
is another important consideration, as employees need to be proficient in using the new
system to maximise its benefits. Additionally, budget planning should account for ongoing
maintenance, technical support, and potential future upgrades. It is also important to
include contingency funds to cover unexpected expenses that may arise during
implementation, such as unforeseen technical challenges or additional training needs. By
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securing the necessary financial resources and planning for potential risks, the hospital can
ensure a smoother implementation process.

As an example, a hospital might allocate a project team consisting of a project
manager, IT specialists, clinical representatives, and pharmacy staff. The roles would
be clearly defined, with IT handling system integration, clinical staff providing workflow
input, and the project manager overseeing the entire process. The budget would be
detailed, covering costs for software licensing, hardware purchases, staff training, and
contingency funds for potential delays in equipment delivery or additional training.
This ensures that the project is well-resourced, minimising disruptions and maximising
efficiency and the impact on patient safety.

Engage key stakeholders and building consensus

The fourth step includes engaging key stakeholders. This process begins by identifying and
involving the primary stakeholders who will be affected by the new system. These typically
include clinicians, nurses, pharmacists, IT staff, and hospital administrators. Their
involvement ensures that all perspectives are considered, and it fosters a sense of ownership
and commitment. To build this engagement, it is important to involve stakeholders early and
consistently. Regular communication is key. Holding frequent meetings provides a platform
for gathering feedback, addressing concerns, and discussing progress. During these
meetings, stakeholders should have the opportunity to share insights on how the system
may impact their day-to-day activities, and their input should be actively incorporated into
the decision-making process. Addressing concerns as they arise and fostering open
communication helps in building consensus around the project’s goals and implementation
strategy. For example, clinicians and pharmacists may raise concerns about workflow
integration, while IT staff may have feedback on technical challenges. Consensus-building
is particularly important for aligning stakeholders with the broader objectives of the project.
Achieving alignment not only helps prevent resistance during implementation but also
improves the system’s usability, as stakeholders are more likely to adopt a solution they
helped shape.

For example, a hospital holds bi-weekly meetings with representatives from nursing,
pharmacy, IT, and hospital administration. These meetings are designed to track the
project’s progress, discuss concerns, and gather input on key issues, such as how the
new system will integrate with existing workflows and the design of the user interface.
The IT team may suggest specific modifications to ensure seamless system
integration, while clinical staff may offer feedback on how the user interface can be
optimised for ease of use. This collaborative, iterative process ensures that all
departments feel heard and that the final system reflects the input of its users, aligning
the project’'s goals with practical, on-the-ground needs. This builds buy-in from
stakeholders and enhances the likelihood of a successful implementation.

Develop a detailed implementation timeline

The fifth step includes creating a detailed implementation timeline for managing the
complex process of deploying a digital medication management system. This process aims
to outline the full scope of the project, breaking it down into manageable phases, each with
specific tasks and objectives. These phases typically include initial planning, system
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configuration, pilot testing, and full deployment. For each phase, it is important to identify key
milestones, set deadlines, and map out any dependencies between tasks. By identifying
dependencies, such as the need to complete system configuration before training staff, it is
possible to ensure that the project progresses smoothly without unnecessary delays.

When developing the timeling, it is essential to ensure that the schedule is realistic and
flexible. This means accounting for potential risks or setbacks, such as technical issues or
scheduling conflicts. Adequate time should be built in for critical activities like staff training,
system testing, and adjustments based on feedback from pilot programmes. Training must
be comprehensive, allowing users to gain proficiency with the new system before it's fully
deployed.

Another important aspect is conducting thorough testing at various stages to identify and
resolve issues before a full-scale rollout. This might include testing system integration with
other hospital software, confirming data accuracy, and ensuring user interfaces are intuitive
for staff. Communication with all stakeholders will enable them to stay informed of their
responsibilities, key deadlines, and the overall project trajectory. Regular updates and
adjustments to the timeline may be necessary as the project progresses, ensuring that
everyone remains aligned with the evolving schedule.

A hospital develops an implementation timeline that spans twelve months, starting
with a three-month planning phase. This phase includes initial needs assessment,
defining goals, and assembling the project team. Following the planning phase, the
hospital schedules a six-month pilot in one department, which allows for a controlled
rollout, testing system functionality, gathering feedback, and making any necessary
adjustments. The pilot phase includes milestones such as system configuration
(month 4), staff training (month 5), and user acceptance testing (month 6).

Secure budget approval and allocate necessary resources

Securing budget approval and allocating the necessary resources are critical steps that
determine the project's success.

A. Process for budget approval

The goal is to present a persuasive business case to hospital leadership to obtain the
required funding and achieve budget approval for the digitalisation project. The first action
involves quantifying the benefits. This includes demonstrating potential cost savings,
improved workflow efficiency, and lower inventory costs. For instance, the analysis could
highlight the reduction in medication waste due to automated dispensing systems or the
financial savings from decreased adverse drug events. Additionally, a detailed return on
investment analysis should outline the financial benefits of the project over time compared
to the initial investment, emphasising how quickly the investment will pay off through
efficiency gains and error reduction. It is equally important to emphasise the non-monetary
benefits, such as enhanced patient safety, reduced hospital stays, and increased patient
satisfaction.

In addition to quantifying benefits, presenting robust financial metrics is essential.
Calculating the Net Present Value of the project can illustrate the value of future cash flows
generated by the initial investment, with a positive NPV indicating that the project is
anticipated to create more value than it costs. The Internal Rate of Return should also be
determined to demonstrate the project’s potential profitability. Estimating the payback
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period - the time needed for the project to recover its initial investment - is critical, as a
shorter payback period may appeal to decision-makers focused on immediate financial
returns. Involving department heads, financial officers, and clinical leaders in the budgeting
process from the outset can enhance the strength of the business case and increase the
likelihood of securing budget approval.

Deliverables

e A comprehensive business case document that includes cost-benefit analysis,

financial metrics, and alignment with strategic goals.

e A presentation tailored to hospital leadership and key stakeholders to secure
budget approval.

B. Process for resource allocation

The project shall have access to the most appropriate financial, human, and technological
resources to achieve its objectives. In terms of financial resource allocation, it is high priority
to develop a detailed budget that encompasses all aspects of the digitalisation project. If
the project is intended to be executed in phases, it is important to allocate the budget
accordingly, ensuring that each phase is fully funded before it begins. This approach helps
to prevent delays and resource shortages that could hinder project progress. Establishing a
process for regular financial monitoring throughout the project is equally important. This will
allow project managers to track spending against the budget and make necessary
adjustments to allocations, ensuring that critical components remain adequately funded.

Human resource allocation plays a significant role. Assembling a project team with the
necessary expertise is essential. This team should include IT professionals, clinical staff,
project managers, and potentially external consultants with experience in digitalisation
projects and healthcare operations. Clearly defining the roles and responsibilities of each
team member establishes accountability and ensures smooth project execution. To ensure
that team members are fully committed to the project, it may be necessary to reallocate
their regular duties or provide temporary backfill to cover their usual responsibilities.

Technological resource allocation is another critical aspect to consider. Conducting an
infrastructure assessment of the hospital’s existing IT systems will help determine whether
they can support the new digital system. This assessment should evaluate network capacity,
server capabilities, and data storage solutions to identify any potential gaps. Once the
assessment is complete, it is essential to allocate resources for procuring the necessary
hardware and software. Ensuring that procurement processes are aligned with the project
timeline will help avoid delays. Collaborating closely with vendors ensures that they provide
the necessary technical support, training, and updates throughout the project. Allocating
resources for vendor management will further facilitate a smooth partnership and enhance
project outcomes.

Deliverables

e A detailed project budget, including a phased budgeting plan.

¢ A projectresource plan outlining the roles and responsibilities of team members
and the allocation of financial and technological resources.

¢ A financial monitoring and reporting system to track expenditures.
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Risk management and contingency planning

Risk management and contingency planning are critical components of the project. The
process begins by identifying potential risks, such as resistance to change, integration
challenges, and data security issues. Each risk must be assessed for its likelihood and
potential impact, allowing the project team to prioritise them accordingly. Once the potential
risks have been identified, mitigation strategies should be developed to address these
specific concerns. For instance, if resistance to change is anticipated among staff members,
the project team may decide to implement comprehensive training sessions to ensure that
all users feel confident in using the new system. In parallel with these mitigation strategies,
creating a robust contingency plan is essential. This plan should outline the steps to be taken
if any issues arise during the implementation process, ensuring that the project remains on
track despite unforeseen circumstances. For example, if technical difficulties emerge during
the system integration phase, the contingency plan may specify alternative workflows to
maintain operations while the issues are resolved. Additionally, the plan should include
protocols for communication and decision-making to ensure that all stakeholders are
informed and can respond quickly to challenges.

An example of effective risk management is a hospital’s approach to staff resistance
due to the complexity of the new system. By organising extensive training and
appointing enthusiastic change champions, the hospital fostered a supportive
environment that encouraged staff to embrace the transition.

Ensuring compliance

Aligning with regulatory and compliance requirements is a critical aspect of implementing
a digital medication management system. The process begins with a thorough review of all
relevant regulations. Depending on the hospital's location and patient base, this might
include frameworks such as HIPAA in the United States, GDPR in Europe, and any other local
regulations related to data protection, patient privacy, and clinical governance. The review
process identifies specific legal requirements that apply to patient data handling, secure
storage, and sharing of sensitive information. For example, GDPR mandates transparency in
data usage, granting patients’ rights over their data and requiring healthcare organisations
to report data breaches in a timely manner. The hospital's legal and compliance teams play
a central role in interpreting these regulations, offering guidance on how they should be
applied in the digital system, and identifying potential risks or gaps in compliance.

To ensure compliance, the system must be designed with features that prioritise patient
confidentiality and data security from the outset. This involves configuring the system with
encryption protocols, robust access controls, and secure data storage solutions. It also
includes developing mechanisms for monitoring system usage, such as audit logs, which
track who accessed patient data, when, and why. These audit logs are critical for both
internal oversight and external regulatory reporting.

An example could be a hospital working closely with its legal team to ensure the digital
medication management system complies with HIPAA regulations. This would involve
configuring the system to meet specific HIPAA standards for data security, such as
ensuring encrypted data storage and implementing strict access controls to limit data
access to authorised staff only. Additionally, the system could be set up to generate
detailed audit logs, which would provide a record of all data access and usage,
facilitating regulatory reporting and ensuring transparency.
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3.2. Business case development

Building a strong business case is essential for securing the necessary support and funding
for the implementation of a digital medication management system. A well-constructed
business case outlines the value proposition, justifies the investment, and addresses
potential risks, helping decision-makers understand the benefits and return on investment.

An example of a business case for the implementation of Inventory Robot, ADCs, Unit Dose
System, CPOE with Gravimetric Preparation, and BCMA is provided in Appendix .

3.2.1. Executive summary

The Executive Summary serves as a concise yet compelling snapshot of the entire business
case, designed to quickly capture the attention of senior management and key stakeholders.
Its purpose is to provide a high-level overview of the proposed project, summarising the
main objectives, the rationale behind the initiative, and the projected outcomes. This section
should be engaging, focusing on the strategic and financial aspects that decision-makers
care most about while offering enough detail to demonstrate the value of the project.

In the project overview, the business case should briefly introduce the digital medication
management system, outlining its purpose and the problems it aims to solve. For example,
it could highlight how the system will replace outdated manual processes, reduce
medication errors, or streamline workflows, setting the stage for a solution that brings
tangible improvements to healthcare delivery. The objectives of the project should be stated
clearly. These might include enhancing patient safety by reducing the risk of medication
errors, improving the accuracy of prescriptions, and increasing overall operational efficiency.
The key benefits section should capture both the financial and non-financial advantages of
the proposed system. Financial benefits may include cost savings through reduced errors,
lower administrative costs, and increased resource efficiency. Non-financial benefits can
highlight improvements in patient care quality, regulatory compliance, and staff satisfaction
due to streamlined workflows. These benefits should be quantified wherever possible.

A summary of the investments and costs provides a high-level estimate of the total financial
commitment required to implement the system. This could include the costs for software,
hardware, implementation, and ongoing support. Presenting these figures early gives
stakeholders a sense of the scale of the project and sets the stage for the financial analysis.
The financial summary is a critical component of the Executive Summary, offering insights
into the project's financial viability. This should include key financial metrics such as the
expected Return on Investment. Additionally, metrics like the Net Present Value and Internal
Rate of Return help quantify the long-term financial returns and profitability of the project.
The payback period should also be presented, as it gives decision-makers an understanding
of when they can expect to see tangible results.

The proposed implementation of a digital medication management system at
[Hospital Name] aims to significantly reduce medication errors, improve operational
efficiency, and enhance patient safety. The project requires an investment of €2.5
million, with an expected Return on Investment of 25% within three years, a Net Present
Value of €963,582 and an Internal Rate of Return of 30%. Key benefits include a 50%
reduction in medication errors, annual cost savings of €800,000, and compliance with
regulatory standards.
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3.2.2. Problem statement

The Problem Statement is a critical section of the business case. This part sets the stage for
why a change is necessary, and it highlights the risks of not addressing these issues. By
defining the current problems, the hospital’s decision-makers can understand the urgency
and relevance of the proposed digital medication management system.

In the current situation section, the hospital existing medication management process is
outlined. The goal is to provide a comprehensive overview of the status quo, demonstrating
that the current processes are insufficient to meet the hospital needs. The challenges
section identifies the specific issues within the current system. Common challenges include
high medication error rates, reliance on manual processes, poor compliance with regulatory
standards, or inefficiencies in managing medication inventories. The impact part focuses on
the consequences of these challenges on patient safety, operational efficiency, and the
hospital’s financial health.

[Hospital Name] currently uses a paper-based system for medication management,
leading to frequent errors, delayed medication administration, and compliance risks.
These issues have resulted in increased patient readmissions, higher operational
costs, and potential legal liabilities.

3.2.3. Proposed solution

The Proposed Solution section describes the digital medication management system in
detail, focusing on its key components and how it will address the challenges outlined in the
Problem Statement. This section explains not only what the system is, but also how it works
within the hospital’s existing infrastructure. It is essential that this part clearly demonstrates
how the new system offers significant improvements over the current processes. In the
system overview section, the digital medication management system is described along
with its core features. For example, the system could include Computerised Physician Order
Entry, which allows healthcare providers to electronically enter medication orders, reducing
the risk of misinterpretation that often occurs with handwritten prescriptions. In the how it
works section, the focus shifts to how the proposed system will function in practice. The
digital system is designed to integrate seamlessly with existing hospital processes, such as
electronic health records, enabling a smooth flow of information across departments. The
comparison with the current system section highlights the differences between the manuadl,
paper-based processes and the proposed digital solution. In the current system, medication
orders are handwritten, leading to interpretation errors, delays, and commmunication gaps.
The manual nature of these processes not only introduces a higher risk of errors but also
creates inefficiencies. In contrast, the proposed digital medication management system will
replace these manual tasks with automated processes, dramatically reducing errors and
ensuring that patients receive timely and accurate medication administration. Additionally,
while the current system relies on staff to manually track medication stocks and reorder
supplies, the automated inventory robots will ensure that inventory levels are optimised,
reducing waste and improving overall efficiency.

The system is expected to reduce medication errors by 50%, leading to annual savings
of €500,000. Additionally, it will improve workflow efficiency, saving €200,000 in labour
costs annually. Non-financial benefits include enhanced patient safety, increased staff
satisfaction, and a stronger reputation in the healthcare community.
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3.2.4. Benefits analysis

The Benefits Analysis section is essential for evaluating the anticipated advantages of
implementing a digital medication management system. By clearly outlining both financial
and non-financial benefits, stakeholders can make informed decisions about the investment
in new technology. A thorough analysis can also help secure buy-in from hospital leadership,
staff, and other stakeholders by illustrating the system’s potential impact on operations and
patient care.

Quantitative benefits refer to measurable financial gains. This can include a variety of cost
savings or revenue increases, such as:

One of the most significant benefits of digital medication management is the expected
decrease in medication errors. For instance, if the system is projected to reduce errors
by 50%, this could result in substantial financial savings. Medication errors can lead to
costly interventions, increased hospital stays, or even legal claims. By mitigating these
risks, the system can save hospitals money in areas such as malpractice insurance and
corrective treatments. For example, if a hospital currently incurs €1,000,000 annually
due to medication errors, a 50% reduction could translate into €500,000 in savings.

Digital systems can enhance workflow efficiency, which can lead to labour cost savings.
Automation of medication dispensing, tracking, and monitoring can streamline
processes that would otherwise require manual input. For instance, if the system saves
an estimated €200,000 in labour costs annually by reducing the time staff spend on
medication management, this will further contribute to the overall financial benefits.

By improving workflow and reducing errors, hospitals may also experience operational
efficiency gains, such as a decrease in operational costs related to rework, supply chain
inefficiencies, and other indirect expenses. For example, if better tracking leads to fewer
stockouts or overstock, this can improve inventory management and reduce waste.

Qualitative benefits, while not directly measurable in financial terms, are equally important.
Enhanced accuracy in medication administration significantly contributes to better patient
outcomes. With reduced medication errors, patients are less likely to experience adverse
drug events. This improves the immediate safety of patients and enhances their overall
health and recovery rates. Staff members are likely to experience improved job satisfaction
due to the reduction of manual tasks and the stress associated to potential errors. A satisfied
workforce can lead to lower turnover rates, which also saves costs associated with hiring
and training new staff. A hospital known for high standards of patient safety and care quality
is likely to attract more patients and improve its standing within the healthcare community.
Implementing a digital medication management system can enhance the institution's
reputation, which can lead to increased patient volumes, higher revenue, and better
relationships with stakeholders and regulators. Additionally, the system can help ensure
compliance with regulatory standards, which is vital to avoid costly fines and legal issues
associated with data breaches or inadequate patient safety practices. Finally, by decreasing
medication errors, the system can significantly lower the risk of legal claims and the
consequent costs associated with legal actions.

For instance, the expected reduction in medication errors by 50% could lead to annual
savings of €500,000, complemented by improved workflow efficiency that saves an
additional €200,000 in labour costs. Non-financial benefits, such as enhanced patient
safety, increased staff satisfaction, and a stronger reputation in the healthcare
community, further emphasise the importance of adopting such technologies.
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3.2.5. Cost analysis

The Cost Breakdown section provides a detailed financial overview of the digital medication
management system project, outlining both the initial and ongoing expenses. Presenting a
clear and comprehensive financial picture is essential to justify the investment and
demonstrate the long-term value of the system. This section helps stakeholders understand
the full scope of the financial commitment and ensures that the proposed budget aligns
with the expected benefits.

In the initial investment and costs section, all upfront expenses associated with the project
are itemised. These include costs related to acquiring software licenses and any associated
applications like Computerised Physician Order Entry, Barcode Medication Administration,
and Clinical Decision Support Systems. The hardware costs would encompass the necessary
equipment, such as servers, barcode scanners, and Automated Dispensing Cabinets, as well
as inventory robots for unit dose systems. The implementation of services section details
the expenses for integrating the system into the hospital’s existing infrastructure, which may
involve technical support, system configuration, and testing. Additionally, training costs must
be included, covering the education of healthcare staff on how to use the new system
effectively, ensuring a smooth transition from the current processes. The ongoing costs
section accounts for the recurring expenses required to keep the system running optimally.
These costs typically include maintenance fees, system updates, and training for new staff
or refresher courses. Additionally, technical support costs should be included to provide
ongoing assistance in resolving system issues or troubleshooting problems that may arise
during operation. In the total cost summary, the overall financial commitment is calculated
over a specified period, often five years, to provide a clear picture of the Total Cost of
Ownership (TCO), giving decision-makers a full understanding of the long-term financial
impact of the project.

The total investment of implementing the digital medication management system is
estimated at €2.5 million, including €1.2 million for software, €500,000 for hardware,
€400,000 for implementation, and €200,000 for training. Ongoing costs from
maintenance are estimated at €180,000 annually.

3.2.6. Financial analysis

The Financial Analysis section provides a thorough examination of the project's financial
viability through key metrics such as Return on Investment (ROI), Payback Period, Internal
Rate of Return (IRR), and Net Present Value (NPV). These metrics are essential for quantifying
the expected benefits of the digital medication management system and for justifying the
investment to stakeholders. The ROl is determined by comparing the net profit generated by
the project to the initial investment. The Payback Period measures the time it will take for the
hospital to recoup its initial investment from the annual savings generated by the project.
The IRR and NPV assess the project's profitability and value over time. The IRR is the discount
rate at which the net present value of the project becomes zero. The NPV calculates the
difference between the present value of cash inflows (sovings) and the present value of cash
outflows (initial investment) over a specified period.

With an initial investment of €2.5 million and annual savings of €800,000, the ROI is
projected at 24% over five years. The Payback Period is approximately 3.1 years, and
the NPV is €963,582,03, assuming a discount rate of 5% and one IRR of 30%.
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Information on how to calculate these metrics is provided in Section 3.3. Financial

magnitudes for business cases.

3.2.7. Risk analysis

The Risk Analysis outlines various risks, such as resistance to change, technical challenges,
and data security concerns. Resistance to change is a common challenge where staff may
feel apprehensive about altering established workflows. Technical challenges may arise
during integration with current systems, potentially resulting in operational disruptions and
difficulties in accessing accurate patient information. Data security issues pose a significant
threat, as safeguarding sensitive patient information is critical. The impact assessment
section evaluates the potential consequences of each identified risk on the project. To
address these risks, mitigation strategies should be outlined in a dedicated section.

Potential risks include resistance to change from clinical staff and integration
challenges with existing systems. Mitigation strategies include comprehensive training
programmes, stakeholder engagement, and selecting a vendor with a strong track
record in healthcare integrations.

3.2.8. Implementation plan

The Implementation Plan provides a comprehensive roadmap for deploying the digital
medication management system effectively, outlining the necessary steps, timelines,
milestones, and resources needed. This plan is critical for managing the project efficiently
and achieving the desired outcomes within the specified timeframe. The implementation will
is divided into four essential phases:

1. The first phase is Planning, which involves defining the project scope, identifying
stakeholders, and assessing current medication management processes. During this
phase, a needs analysis will be conducted, and the selection of the vendor will be
finalised. This phase is expected to span from Month 1to Month 3.

2. The second phase is Configuration. In this phase, the digital medication management
system will be customised to align with the hospital's specific workflows and regulatory
requirements. This includes integrating the system with existing hospital technologies.
Configuration will take place from Month 4 to Month 6.

3. Next is the Training phase. Training programmes will be developed and implemented
for staff to ensure they are proficient in using the new system. This phase will also involve
testing the system in a controlled environment to identify any potential issues. The
training phase will occur during Month 7 and 8.

4. Finally, the Go-Live phase will mark the transition of the system from a testing
environment to full operational status. During this phase, the system will be monitored
closely for any issues, and ongoing support will be provided to staff as they adapt it. The
Go-Live phase will take place from Month 9 to Month 12.

The timeline for implementation highlights milestones within each project phase. Month 1 will
begin with the project kick-off meeting, followed by stakeholder engagement sessions in
Month 2. By the end of Month 3, the vendor selection will be finalised. In Month 4, a
configuration workshop with the chosen vendor will occur, leading to the completion of the
system configuration by Month 5. Initial testing and quality assurance will be conducted in
Month 6, followed by the development of training materials in Month 7. Staff training will be
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completed in Month 8. Pre-Go-Live testing and adjustments will take place in Month 9,
leading to the system Go-Live in Month 10. Post-Go-Live support will begin in Month 11, and
the project will conclude with evaluation and final reporting in Month 12.

To ensure a successful implementation, specific resources will be required:

Personnel will include a project manager to oversee the entire process, IT specialists
responsible for system configuration and ongoing technical support, clinical staff to
engage in training and provide feedback during testing, and vendor representatives to
collaborate during configuration and training.

In terms of technology, the primary resources will be the digital medication
management software, along with the necessary hardware. Training tools will include
resources like e-learning modules, printed materials, and simulation tools.

The budget will encompass initial costs and implementation services, as well as
ongoing costs covering maintenance, updates, and additional training sessions.

By carefully outlining these phases, timelines, and resource requirements, the
implementation plan aims to provide a clear pathway for successfully deploying the digital
medication management system, ensuring that all stakeholders are aligned and prepared
for the transition.

3.3. Financial magnitudes for business cases

Before embarking on such a transformative initiative, it is essential to evaluate the financial
implications associated with this investment. Understanding the financial magnitudes -
including Payback Period, Internal Rate of Return (IRR), Net Present Value (NPV), and Return
on Investment (ROI) - is key for constructing a compelling business case. A well-articulated
business case not only justifies the initial expenditure but also highlights the potential long-
term benefits of the system, ensuring that decision-makers are equipped with the necessary
information to make informed choices. By providing a clear overview of the financial metrics
involved, stakeholders can appreciate the tangible value of the new system, enabling them
to weigh the investment against its anticipated outcomes.

3.3.1. Payback period

The payback period determines the time it will take for an investment to recoup its initial
costs through generated savings or revenue. This measure is particularly significant for
healthcare organisations, as it provides insights into the risk associated with a financial
commitment. A shorter payback period implies a quicker return on investment for hospitals
operating within tight budget constraints and the need for timely financial relief.

The formula for calculation of the payback period is the initial investment divided by the
annual cash inflow, which can include savings from operational efficiencies, reduced errors,
orincreased revenue attributable to the new system. This formula provides a clear numerical
representation of how long it will take for the project to start generating net positive returns.

Initial Investment

Payback Period —

Annual Cash Inflow
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For instance, a hospital is planning to invest €2,500,000 in a digital medication management
system, with anticipated annual savings of €800,000. Using the formula, the payback period
can be calculated as follows:

2, 500,000
Payback Period = —— — 3.125 years
800, 000

This indicates that the hospital can expect to recover its initial investment in just over three
years, allowing for better financial planning and risk management.

A shorter duration of the payback period is preferable as it indicates that the investment
will pay for itself more quickly. This not only lessens the financial burden on the organisation
but also reduces the exposure to potential risks associated with long-term investments, such
as changes in market conditions or shifts in organisational priorities. Additionally, a quicker
return enhances the organisation’s ability to reinvest in further innovations or improvements,
supporting continuous enhancement of patient care and operational efficiencies. Ultimately,
the payback period serves as an essential gauge for decision-makers, providing a clear
snapshot of the financial dynamics at play and helping to inform their strategic choices
regarding the implementation of a digital medication management system.

3.3.2. Net Present Value (NPV)

Net Present Value (NPV) is a fundamental financial metric used to assess the profitability
of an investment. It represents the difference between the present value of expected cash
inflows and the present value of cash outflows over a specific period. The concept of NPV is
rooted in the time value of money, which asserts that a sum of money available today holds
greater value than the same amount received in the future. This principle underscores the
importance of considering both the timing and magnitude of cash flows when evaluating
an investment’s viability.

To calculate NPV, future cash flows are discounted back to their present value using a chosen
discount rate, which reflects the opportunity cost of capital or the required rate of return. The
initial investment is then subtracted from the total present value of the cash inflows. The
formula for NPV is expressed as follows:

NPV = Cash Flow, i Cash Flow,

Cash Flow,
(1+nr)? +

(+7)? i Initial Investment

Where:

r = the discount rate.
n = the total number of periods.

For example, for a project that requires an initial investment of €2,500,000 and is expected
to yield annual savings of €800,000 over a period of five years, if the hospital adopts a
discount rate of 5%, the NPV can be calculated by first determining the present value of each
year's savings.

The present value of savings for each year is:

PV(Year 1) =€800,000 / (1+ 0.05)A1 = €761,904.76
PV(Year 2) = €800,000 / (1 + 0.05)A2 = £€725,623.58
PV(Year 3) = €800,000 / (1 + 0.05)A3 = €691,070.07
PV(Year 4) = €800,000 / (1+ 0.05)A4 = €658,161.98
PV(Year 5) = €800,000 / (1 + 0.05)A5 = €626,820.93
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The present values of the savings is:

Total PV of Savings = €761,904.76 + €725,623.58 + €691,070.07 + €658,161.98 + €626,820.93 =
€3,463,582.32

The NPV is the present values of the savings minus the initial investment:
NPV = €£3,463,582.32 - €2,500,000 = €963,582.32

A positive NPV suggests that the project is financially viable and is anticipated to add value
to the organisation. This makes it a compelling option for investment, as it signals that the
project is likely to create more wealth than it consumes. On the contrary, a negative NPV
would indicate that the costs outweigh the benefits, potentially prompting decision-
makers to reconsider the investment. NPV is a useful tool for healthcare executives and
financial planners in evaluating potential projects. By incorporating the time value of money
into the analysis, NPV allows for a more comprehensive understanding of an investment’s
long-term financial impact, thus enabling better-informed strategic decisions.

3.3.3. Internal Rate of Return (IRR)

The Internal Rate of Return (IRR) is the discount rate at which the Net Present Value (NPV) of
a project's cash flows equals zero. Essentially, the IRR represents the expected annual rate
of return from an investment, providing an important metric for evaluating the potential
profitability of the project.

To calculate the IRR, the goal is to find the discount rate that makes the present value of
future cash inflows equal to the initial investment, bringing the NPV to zero. This calculation
involves solving for the discount rate (r) in the NPV equation, which can be expressed as:

NPV(O) - Cash Flow, + Cash Flow, + Cash Flow,

Where:

IRR is the discount rate that makes the NPV zero
n = the total number of periods

To calculate the IRR, financial software or spreadsheet tools such as Excel can be used. These
tools apply iterative methods to solve the IRR, as manual calculation can be highly complex.

The IRR is a valuable tool for comparing the profitability of different investment options. A
higher IRR suggests a more profitable project. If the IRR exceeds the hospital’s cost of capital,
it indicates that the project is financially viable and is expected to generate a return greater
than the minimum required by the organisation. On the contrary, if the IRR is lower than the
cost of capital, the project may not be worth pursuing from a financial perspective. While the
process of calculating IRR can be complex, many simple calculators and programmes are
available that automate the process, making it easier for organisations to evaluate the
potential returns of a project and make more informed decisions.

3.3.4. Return on Investment (ROI)

Return on Investment (ROI) is a key metric used to evaluate the profitability of an investment
by comparing the net profit generated by the project to the initial investment cost. It provides
a clear and straightforward measure of how effectively a hospital’s funds are being utilised
to generate returns.
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To calculate ROI, the net profit is divided by the initial investment, with the result typically
expressed as a percentage. This metric allows decision-makers to quickly assess the
financial performance of a project relative to its cost.

Net P
ROI — [ —Net Profit % 100
Initial Investment

Where:

Net Profit = Total benefits (savings + revenues)
Initial Investments = Total costs (initial + ongoing)

For example, the proposed implementation of a digital medication management system at
[Hospital Name] aims to significantly reduce medication errors, improve operational
efficiency, and enhance patient safety. The project requires an investment of €2.5 million,
with an expected ROI of 25% within three years, a Net Profit of €963,582 and one Initial
Investment of 30%. Key benefits include a 50% reduction in medication errors, annual cost
savings of €800,000, and compliance with regulatory standards.

3.4. Stakeholder engagement and alliances

In any major healthcare initiative, particularly one involving the digitalisation of medication
management systems, the engagement and collaboration of key stakeholders are essential
to achieving success. Effective stakeholder management ensures that the project aligns with
the needs of all parties, from hospital leadership to clinical and technical teams, as well as
external partners like vendors and regulatory bodies. Building strong alliances across these
groups helps in overcoming challenges, streamlining implementation, and ensuring that the
system is fully optimised for the benefit of both healthcare providers and patients.

An example of a Stakeholder Engagement Plan is included in Appendix IV.

3.4.1. Identifying stakeholders

Internal stakeholders

Among internal stakeholders, hospital leadership is fundamental, as administrators and
executives allocate the necessary financial and human resources for the project’s success.
Leadership must champion the project, advocating for its long-term benefits and prioritising
it amidst competing demands. Clinical staff - including physicians, nurses, and pharmacists
- are directly impacted by the digital medication management system. Their involvement in
design and deployment is critical, ensuring the system meets operational needs and
integrates smoothly into patient care workflows. Engaging frontline users can help anticipate
resistance and increase acceptance. The IT department plays a critical role in the project’s
technical execution. Their expertise is essential for integrating the new system with existing
technologies, ensuring data security, and providing ongoing support. Close collaboration
with clinical and pharmacy teams is necessary to tailor the solution to the hospital's needs
and address cybersecurity concerns. The pharmacy department, as key users, must be
actively involved in system selection and customisation to ensure that the system supports
efficient and safe medication practices while enhancing operational workflows. Quality and
compliance officers ensure that the system meets regulatory standards. Their involvement
is essential for aligning the system with compliance frameworks.
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External stakeholders

External stakeholders, including vendors and suppliers, are integral partners. Selecting the
right vendor involves evaluating their track record and ongoing support capabilities. A strong
relationship with the vendor ensures continuous technical assistance and reduces
operational risks. Patients and patient advocates are the most important external
stakeholders, as the goal of the system is to enhance patient safety and care outcomes.
Including patient feedback during the design and implementation phases ensures the
system meets their needs and expectations, thereby improving satisfaction and trust.
Regulatory bodies are also critical for compliance with healthcare regulations and data
protection laws. Engaging these organisations early helps ensure the system meets all legal
requirements and incorporates best practices in data governance.

3.4.2. Building stakeholder alliances

Building stakeholder alliances is a key step for the success of any digitalisation project.
Strong alliances ensure that the digital medication management system receives the
necessary support, resources, and commitment from all parties involved.

Strategies to build stakeholder alliances

To foster these alliances, it is essential to engage stakeholders early on. By involving them in
the planning phase, project leaders can tap into their insights and address concerns before
they escalate. This proactive approach not only empowers stakeholders but also cultivates
a sense of ownership over the project. Transparent communication is another key strategy.
Maintaining open channels of communication allows stakeholders to stay informed about
the project's progress, challenges, and decisions. Regular updates foster trust and
demonstrate that their input is valued, which can significantly enhance buy-in.
Collaboration and co-design are also fundamental to creating effective stakeholder
alliances. Stakeholders can actively contribute to the system's design and workflow
integration. This participatory method leverages their expertise and ensures that the final
product is more aligned with the practical realities of its users. Involving stakeholders in the
design process helps identify potential issues early on, which can lead to innovative solutions
that might not have been considered otherwise.

Creating a stakeholder engagement plan

The first essential component of building stakeholder alliances is stakeholder mapping. This
process involves identifying and categorising stakeholders based on their influence, interest,
and potential impact on the project. By categorising stakeholders into groups - such as high
influence/high interest, high influence/low interest, low influence/high interest, and low
influence/low interest - project leaders can prioritise their engagement efforts. This strategic
mapping allows for a more focused approach, ensuring that key players receive the
attention they need while keeping less influential stakeholders informed.

Once stakeholders are mapped, the next step is to develop tailored communication
strategies. Effective communication is not a one-size-fits-all approach. It is key to customise
communication approaches to meet the unique needs of each group. For instance, high-
level executives may require concise summaries that focus on strategic implications and
financial returns, while clinical staff may benefit from more detailed operational insights and
practical implications of the digital medication management system. By ensuring that the
information is relevant and accessible, project leaders can enhance stakeholder
engagement and facilitate informed decision-making.
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Additionally, establishing feedback mechanisms maintains stakeholder engagement.
Regular feedback loops create opportunities for stakeholders to share their insights and
experiences, which can be invaluable for making iterative improvements throughout the
project lifecycle. This can be accomplished through surveys, focus groups, or informal
discussions. By actively seeking and valuing stakeholder input, organisations can foster a
sense of ownership and commitment to the project. Furthermore, addressing feedback
promptly not only enhances the project but also reinforces trust and transparency among
stakeholders, making them more likely to support the initiative long-term.

3.4.3. Managing stakeholder expectations

Managing stakeholder expectations is as important aspect of any project. The first step in
managing expectations is to define roles and responsibilities for all stakeholders. This
involves outlining what is expected from each group, including their specific roles in
decision-making, implementation, and ongoing support. For instance, hospital leadership
might be responsible for approving budgets and strategic direction, while clinical staff may
be tasked with providing feedback on the system's functionality and usability. In addition, it
is essential to establish realistic timelines and milestones for project delivery, as this allows
stakeholders to understand when they can expect key phases to be completed and when
they will start to see tangible benefits. For example, providing a timeline for system
implementation, followed by training sessions and a post-implementation review, helps
stakeholders align their expectations with the project's progression. Moreover, realistic
milestones create opportunities for celebrating small wins along the way, reinforcing
stakeholder engagement and motivation.

Addressing stakeholder concerns and potential resistance is another influential
component of expectation management. Creating forums for stakeholders to voice their
concerns - such as regular meetings, focus groups, or suggestion boxes - demonstrates that
their input is valued and taken seriously. This open dialogue allows project leaders to identify
potential issues early on and address them thoughtfully, mitigating the risk of resistance
before it escalates. By actively listening to stakeholder feedback, organisations can adjust
project plans as needed and foster a culture of collaboration. Moreover, providing change
management support is critical for stakeholders who may struggle with the transition to a
new system. Offering additional training, resources, and guidance can help ease this
transition, ensuring that stakeholders feel equipped and supported throughout the process.

3.4.4. Leveraging stakeholder alliances for success

Leveraging stakeholder alliances is paramount for the successfulimplementation of a digital
medication management system. By forming cross-functional teams, building long-term
partnerships, and ensuring continuous engagement, organisations can enhance
collaboration, drive innovation, and foster a culture of shared ownership.

Forming cross-functional teams

Creating cross-functional teams is an effective strategy to bring together individuals from
various departments and stakeholder groups. These teams can focus on specific aspects of
the implementation, such as system design, user training, or workflow integration. By
involving diverse perspectives, organisations benefit from a broader range of insights and
expertise, which can lead to more comprehensive solutions. Furthermore, cross-functional
collaboration fosters a sense of ownership among team members, as they feel their
contributions directly impact the project's success. This shared responsibility encourages
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accountability and enhances teamwork, ultimately facilitating smoother implementation
and greater user acceptance.

Building long-term partnerships

Building long-term partnerships is equally important, particularly with vendors and
regulatory bodies. Establishing strong relationships with vendors allows hospitals to secure
ongoing support, system updates, and troubleshooting services. This partnership goes
beyond the initial sale; it encompasses a commitment to working together to adapt the
system as needs evolve and to ensure it continues to meet organisational goals. Regular
communications with vendors can also lead to better customisation and enhancements,
ensuring that the system remains effective in addressing the hospital's unique challenges.

Similarly, maintaining proactive relationships with regulatory bodies can facilitate staying
ahead of compliance requirements and industry trends. By engaging with these
organisations early in the process, hospitals can ensure their systems align with necessary
regulations, reducing the risk of penalties or reputational damage. These partnerships also
offer insights into emerging standards and best practices, enabling hospitals to remain
competitive and innovative in their digital transformation efforts.

Continuous stakeholder engagement

Continuous stakeholder engagement is essential, even after the initial implementation
phase. Post-implementation engagement involves regularly interacting with stakeholders to
assess the system's effectiveness, gather feedback, and identify areas for improvement. This
ongoing dialogue ensures that the system evolves alongside the needs of its users and helps
maintain high levels of satisfaction among stakeholders. Additionally, celebrating successes
throughout the project can reinforce stakeholder involvement. Recognising and
appreciating contributions fosters a positive organisational culture and motivates
individuals to remain engaged in future initiatives. Celebrations can range from formal
acknowledgement during meetings to informal gatherings that highlight milestones
achieved during the implementation process.

3.5. Procurement and vendor selection

Procurement and vendor selection process is a pivotal element in the successful
deployment of a digital medication management system. A well-structured and transparent
approach to procurement is essential to ensure that the selected solution aligns with the
hospital’s operational and strategic goals, complies with industry regulations, and delivers
optimal value for the investment.

A structured procurement process is hecessary to navigate the complexities involved in
choosing the right digital solution. This process ensures that the hospital can identify its
precise needs, explore potential solutions, and evaluate vendors based on criteria such as
functionality, cost-effectiveness, regulatory compliance, and long-term support. A well-
organised procurement phase helps mitigate risks, ensure fairness and transparency, and
foster alignment between the digital solution and the hospital's overall objectives. The
procurement process typically consists of several phases:

1. Preparing for tendering by performing a needs assessment, which involves identifying
the specific requirements of the digital medication management system.

2. Once these needs are established, the hospital moves into market research, exploring
potential vendors and solutions that meet these criteria. This phase also involves

52




reviewing industry trends and advancements to ensure the selected solution is forward-
thinking and future-proof.

3. The tender preparation involves drafting comprehensive documentation that outlines
the hospital's needs and invites vendors to submit proposals. These documents
typically include specifications, terms of reference, and evaluation criteria.

4. Vendor evaluation and selection follow. Submitted proposals are carefully reviewed
against the hospital's needs and budget constraints. Factors such as system
capabilities, scalability, total cost of ownership, vendor reputation, and support services
are critical in this phase.

5. Once a vendor is selected, contract negotiation and award take place. This phase
ensures that both parties agree on the terms of the contract, including pricing, delivery
schedules, service-level agreements, and any necessary customisation or training.

6. The final phase, implementation and review, focuses on overseeing the deployment of
the system, ensuring that it integrates seamlessly into the hospital’'s operations, and
continuously evaluating the vendor’s performance to address any issues that arise.

By adhering to a structured procurement process, hospitals can ensure that they select a
digital medication management system that delivers value, enhances patient care, and
aligns with the institution’s long-term objectives.

3.6.1. Needs assessment - defining requirements and specifications

Defining requirements begins with creating detailed specifications of functional, technical,
and operational needs. Functional requirements include essential capabilities. Technical
specifications should address integration with existing hospital systems. Operational
requirements must specify user capacity and data management needs. To develop these
comprehensive specifications, it is essential to gather input from relevant stakeholders.
Engaging clinical staff, IT professionals, and pharmacy representatives ensures that their
needs and experiences are reflected in the specifications. By incorporating diverse
perspectives, the hospital can create a robust set of requirements that align with operational
needs and promote stakeholder buy-in, facilitating a smoother implementation process
once a vendor is chosen.

3.5.2. Market research - developing the Request for Proposal (RFP)

Developing a Request for Proposal (RFP) invites vendors to submit proposals tailored to the
hospital's specific needs. Key components of the RFP should include an introduction that
provides background information about the hospital and the project's purpose, as well as a
clearly defined scope of work that outlines expected tasks and deliverables. The project
objectives should articulate how the digital medication management system aligns with the
hospital's broader goals. Technical requirements must detail necessary functionalities,
including integration capabilities and data management protocols. Evaluation criteria
should specify how proposals will be assessed, focusing on factors like cost, technical
capabilities, and vendor experience. The timeline section should outline key dates for
submission, review, and selection to ensure a timely procurement process. Finally, providing
clear instructions on terms and conditions - including formatting, required sections, and
documentation - streamlines the evaluation process and ensures that submissions are
complete and comparable, leading to an informed selection decision.
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3.56.3. Tendering preparation - setting evaluation criteria

Setting evaluation criteria helps to ensure that the selected vendor aligns with the hospital's
specific needs and strategic objectives. Some of the criteria to consider include:

Technical capability is the first criterion to consider. This involves a thorough evaluation
of the vendor's ability to meet the defined technical specifications. It is important to
assess whether the vendor can provide a solution that not only meets current needs but
is also adaptable to future technological advancements and requirements.

Cost-effectiveness must be meticulously analysed. This criterion extends beyond the
initial purchase price to encompass the Total Cost of Ownership (TCO). TCO includes all
expenses associated with the system over its lifecycle, such as implementation costs,
ongoing maintenance, user training, software updates, and any unforeseen costs that
may arise. Understanding the long-term financial implications helps the hospital make
informed decisions that align with budgetary constraints.

Vendor reputation and experience play a significant role in the evaluation process.
Hospitals should investigate the vendor's background in the healthcare industry,
including their track record of successful implementations, customer reviews, and case
studies. Engaging with current or past clients can provide insights into the vendor's
reliability, responsiveness, and overall satisfaction with their services.

Ensuring compliance and security is paramount in the healthcare sector, where patient
data protection is critical. The evaluation must confirm that the proposed solution
adheres to relevant legal and regulatory standards. Additionally, evaluating the
vendor's security measures - such as data encryption, access controls, and incident
response protocols - will help mitigate risks associated with data breaches and ensure
patient information is safeguarded.

Finally, support and maintenance capabilities are essential for long-term success. This
involves assessing the vendor's commitment to providing ongoing technical support,
system training, and regular updates. A vendor that offers robust post-implementation
support ensures that hospital staff can efficiently utilise the system and quickly resolve
any issues that arise, thereby minimising downtime and disruption to patient care.

The tendering process

The first step in the tendering process is publishing the Request for Proposal (RFP). The RFP
should be distributed widely through industry networks, procurement platforms, and direct
invitations to known vendors to encourage competition and innovative solutions. During the
tendering process, vendors may be required to sign confidentiality agreements to protect
sensitive hospital information. The following phase involves vendor briefings and Q&A
sessions. Organising pre-bid meetings clarifies RFP requirements and allows vendors to ask
questions, ensuring a shared understanding of expectations. Providing written responses to
these inquiries promotes transparency and fairness, allowing all vendors equal access to
critical information. The submission process should clearly outline how proposals will be
received and establish a firm deadline. After the deadline, a formal proposal opening should
document each submission, ensuring transparency and accountability. This practice fosters
trust among vendors and creates an audit trail for future reference.

3.5.4. Vendor evaluation and selection
The vendor evaluation and selection process ensure that the hospital chooses the most

appropriate partner for its digital medication management system. This process typically
unfolds in three phases: initial screening, detailed evaluation, and final selection.
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Initial screening

The initial screening is focused on establishing whether the submitted proposals adhere to
the requirements outlined in the RFP. This involves conducting a compliance check, where
each proposal is reviewed for its conformity to the specified format, required documentation,
and submission deadline. Proposals that fail to meet these basic criteria are eliminated from
further consideration, ensuring that only serious candidates remain in the running.

Detailed evaluation

Once the initial screening is complete, a more in-depth evaluation of the shortlisted
proposals takes place. This includes a technical evaluation, where proposals are scored
based on their ability to meet the specified technical and functional requirements of the
digital medication management system. Alongside this, a financial evaluation assesses the
total cost of ownership for each proposal, considering licensing fees, implementation costs,
training expenses, and ongoing maintenance charges.

Vendor demonstrations play a significant role in this phase, allowing hospitals to invite
shortlisted vendors to showcase their systems. During these demonstrations, key aspects
such as usability, workflow integration, and overall effectiveness in meeting the hospital's
operational needs are evaluated. Additionally, references provided by vendors are
contacted to gather feedback on their previous implementations. If feasible, site visits to
hospitals that have successfully integrated the vendor’s solution offer invaluable insights into
real-world performance and user satisfaction.

Final selection

The final selection phase involves consolidating the evaluation results to consensus building
on the preferred vendor. A scoring matrix is employed to compile data from the selection
committee, facilitating structured discussions and decisions. Once a vendor is chosen,
negotiations begin to finalise key aspects such as terms, conditions, pricing, and service level
agreements. Upon successful negotiations, the contract is awarded to the selected vendor,
and all other participants are notified of the outcome. This structured evaluation and
selection process not only enhances the likelihood of a successful partnership but also
ensures that the chosen vendor closely aligns with the hospital’'s strategic objectives and
operational needs.

3.5.5. Implementation and review

Contract implementation oversight is critical, requiring close attention to both project
management and collaborative vendor relations. A project manager is assigned to lead this
phase. They are responsible for ensuring the implementation stays on track with established
timelines and budgets. They monitor each stage of the project, coordinate with internal
stakeholders, and address any challenges that may impact the schedule or resource
availability. Equally important in this phase is fostering effective vendor collaboration, which
requires maintaining consistent and open communication with the vendor throughout the
implementation process. Regular meetings and updates help address emerging issues and
maintain momentum, allowing both parties to make any necessary adjustments and avoid
disruptions. By working closely with the vendor, the hospital can ensure that the
implementation progresses smoothly, and any required support or technical modifications
are handled promptly to meet the hospital's expectations and operational needs.

Performance monitoring ensures that the system meets the intended standards and
continues to support hospital operations effectively. Regular reviews with the vendor form
the foundation of this process, enabling the hospital to assess system performance, user
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satisfaction, and adherence to the service level agreement. These reviews provide a
structured opportunity to evaluate the system'’s functionality, reliability, and any challenges
users might face. To further support performance, a clear process for issue resolution is
established. This process defines how issues are identified, reported, prioritised, and resolved
during both the implementation and post-implementation phases. Having a streamlined
issue-resolution procedure in place allows for quick responses to any technical or
operational challenges, minimising disruptions.

Continuous improvement is essential to keep the system aligned with the hospital's evolving
needs. Establishing feedback loops provides a formal mechanism to gather insights from
users, which can highlight areas where the system may benefit from adjustments or
enhancements. This ongoing feedback process ensures that the system remains relevant
and valuable, adapting over time to meet changes in hospital operations, user needs, and
regulatory requirements. Sustaining strong vendor relationships is another key element of
continuous improvement, facilitating seamless access to updates, training, and technical
support. Collaborative relationships enable the hospital to leverage the vendor’s expertise,
whether for troubleshooting or adapting the system to new challenges or advancements. By
maintaining an open and supportive partnership, the hospital ensures the system’s longevity
and alignment with the hospital’s strategic goals.

3.6. Leveraging EU tender regulations to foster innovation in
digital medication management

3.6.1. Introduction to EU public procurement regulations

The European Union public procurement framework promotes transparency, non-
discrimination, and competition among Member States, facilitating efficient procurement
processes. This framework aims to streamline procurement while fostering innovation,
particularly in areas like digital medication management. The key EU initiatives that guide
this regulatory framework are:

Directive 2014/24/EU, commonly referred to as the Public Procurement Directive, governs
general procurement procedures within the EU. It emphasises principles of
transparency, fairness, and competition, ensuring that all suppliers have equal
opportunities to participate in public contracts. Specifically, it sets the standards for how
public sector contracts are awarded and managed.

Directive 2014/25/EU, known as the Utilities Directive, regulates procurement procedures
specifically in the water, energy, transport, and postal services sectors. While its primary
focus is on these utilities, it holds relevance for public health services, particularly when
utility services intersect with healthcare provision. By recognising the
interconnectedness of these sectors, the Utilities Directive provides a framework for
ensuring that health-related services are effectively integrated into broader utility
procurement strategies.

Directive 2014/23/EU, or the Concessions Directive, concentrates on the awarding of
service and work concessions, which can foster public-private partnerships in the
healthcare sector. This directive creates opportunities for innovative collaborations
between public entities and private suppliers, facilitating the development and
deployment of novel solutions in healthcare delivery.

Recent updates to EU procurement regulations introduced mechanisms that enhance
innovation and flexibility, including the Innovation Partnership, Competitive Dialogue, and
Pre-commercial Procurement. The Innovation Partnership allows public buyers to

56




collaborate with suppliers to develop customised solutions for specific healthcare
challenges; Competitive Dialogue facilitates detailed negotiations on innovative solutions,
while Pre-commercial Procurement supports research and development funding for new
healthcare products and services.

3.6.2. Mechanisms for promoting innovation in procurement

Mechanisms for promoting innovation in procurement encompass various strategies that
encourage collaboration between healthcare providers and suppliers. By leveraging
frameworks such as Innovative Partnerships, Competitive Dialogue and Framework
Agreements, hospitals can engage with vendors more effectively. This proactive approach
to procurement not only facilitates the adoption of innovative technologies but also drives
improvements in quality, safety, and cost-effectiveness.

Innovation partnerships

What is it? The Innovation Partnership procedure allows public buyers to collaborate with
suppliers to develop innovative solutions that are not yet on the market. By fostering
collaboration, hospitals can leverage suppliers’ expertise to explore new possibilities that
enhance patient care and operational efficiency.

How it works? The Innovation Partnership enables hospitals to articulate their needs
without imposing rigid technical specifications, encouraging suppliers to propose
tailored and creative solutions. The process begins with identifying specific requirements
and progresses through research and development, involving iterative discussions and
testing to refine proposals based on feedback from hospital staff. Once an innovative
solution is developed, it moves toward commercialisation, ensuring alignment with the
hospital’s operational framework and patient care goals. This flexible approach not only
drives innovation but also mitigates risks associated with new technologies.

Example 1 - Creating an ePreparation system for compounded medications

Context: In a hospital pharmacy department, the manual preparation of compounded medications
poses significant risks related to traceability, accuracy, and safety. Each preparation requires
precise measurements and meticulous documentation to ensure patient safety and adherence to
regulatory standards. To address these challenges, the pharmacy department aims to develop an
ePreparation system that automates the compounding process, enhances traceability, and
integrates with existing digital health systems such as ePrescriptions and BCMA.

Innovation partnership process

1. Problem identification: the hospital identifies a need to improve the traceability and accuracy
of compounded medications, which are prepared manually and require precise measurements
and documentation.

2. Partnership formation: the hospital actively seeks innovation partners specialising in
pharmaceutical technology, digital health solutions, and automated compounding systems.
Potential partners are evaluated based on their expertise, technological capabilities, and
experience in the healthcare sector.

3. Collaborative design: clear objectives are to automate the compounding process, ensure
accurate and consistent documentation, and create an integration framework that links the new
system with ePrescriptions and BCMA. By outlining these objectives, the hospital aims to attract
partners who can provide innovative solutions aligned with its vision for improved medication
management.
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4. Prototype development and testing: the partnership develops a prototype of the ePreparation

system, which is tested in the hospital's pharmacy. Pharmacists engage with the system to
prepare various compounded medications, assessing usability, accuracy, and workflow
integration. Their feedback focuses on navigation ease, interface intuitiveness, and the
effectiveness of automated measurements and documentation. Based on this input, the
development team refines the system to enhance user experience and ensure precise
ingredient measurements. Adjustments also ensure compliance with regulatory standards for
medication preparation and documentation. This iterative testing aims to create a robust
system that improves safety, accuracy, and efficiency in managing compounded medications.

Deployment and integration: after successful testing, the ePreparation system is deployed
across the hospital’'s pharmacy department. Staff receive training on its use, ensuring a smooth
transition. The system is integrated with the hospital's ePrescription platform and BCMA system,
creating a seamless workflow from prescription to preparation and administration. This
integration enhances efficiency and minimises the risk of errors. Following deployment, vendors
provide ongoing support and updates, addressing any issues and ensuring the system remains
effective and compliant with evolving best practices and regulatory changes. This collaboration
facilitates continuous improvement, optimising the ePreparation system and enhancing patient
care.

Outcome: The innovation partnership results in the successful development of an ePreparation
system that significantly enhances the safety, accuracy, and traceability of compounded
medications in the hospital pharmacy. By automating key processes, the system reduces the risk of
human error and ensures that each step - from ingredient selection to mixing and labelling - is
meticulously documented. This comprehensive documentation allows for better accountability and
compliance with regulatory standards. Furthermore, the ePreparation system integrates seamlessly
with the hospital’'s ePrescription platform and BCMA system, creating a cohesive workflow that
enhances communication and minimises errors during medication handling. Overall, the
ePreparation system improves operational efficiency, elevates patient safety, and fosters greater
confidence among healthcare providers and patients, ultimately leading to better health outcomes.

Example 2 - Developing a comprehensive medication traceability platform

Context: A hospital consortium seeks to develop a medication traceability platform that integrates
ePrescription, ePreparation, and BCMA systems across multiple sites. This unified system aims to
ensure medication accuracy, reduce waste, and improve patient outcomes by streamlining
medication management from prescription to administration.

Innovation partnership process

1.

Consortium formation and need assessment: The hospital consortium, made up of multiple
hospitals with diverse systems and requirements, conducts a thorough needs assessment,
aiming to identify shared challenges in medication traceability, such as inaccuracies in
prescribing, manual errors in compounding, and inefficiencies in administration tracking. By
pinpointing these issues, the consortium can define clear objectives for a new solution. To
address these needs, the consortium seeks innovation partners with expertise in healthcare
technology, automation, and digital health systems. Their goal is to co-develop a platform that
unites ePrescription, ePreparation and BCMA into a comprehensive solution that can be
customised to meet the specific operational requirements of each hospital yet maintain
consistency in medication management practices across the consortium. This approach
ensures that each hospital benefits from improved traceability while adapting the platform to
its own workflows and regulatory standards.
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2. Partner selection and initial design: The consortium selects vendors skilled in healthcare IT,
automation, and digital health to co-develop a modular, scalable medication traceability
platform. Vendors are chosen for their ability to deliver a solution that meets diverse hospital
needs while maintaining unified medication safety standards. In initial design sessions,
consortium representatives and vendors work together to outline the platform's architecture.
The platform’s modular design allows each hospital to tailor the system to its unique workflows
while preserving interoperability and traceability across all consortium sites.

3. Iterative development and customisation: Vendors design a flexible, modular platform that
enables each hospital to customise the system to suit its specific requirements while
maintaining core functionality. The system includes:

ePrescription: digital prescribing tool that links physicians directly to the pharmacy, ensuring
accurate, validated prescriptions with automated checks for interactions and errors.
ePreparation: automated system for preparing and documenting medications, especially
compounded drugs, to ensure precision and traceability in each step.

BCMA: barcode-based tool that verifies medications at the point of care, confirming that the
correct medication is given to the correct patient at the right time. Each hospital tests the
platform within its environment, providing feedback on usability, integration, and accuracy.
These inputs drive further refinement and customisation.

4. Full-scale implementation and continuous improvement: After successful testing and
refinement, the platform is fully implemented across all hospitals in the consortium, establishing
a unified approach to medication traceability from prescription to administration. Designed for
adaptability, the system allows for ongoing collaboration with vendors, ensuring timely updates
and enhancements that align with evolving clinical needs, regulatory requirements, and
advancements in healthcare technology.

Outcome: The innovation partnership culminates in a comprehensive medication traceability
platform that seamlessly integrates ePrescription, ePreparation, and BCMA. This flexible platform is
tailored to meet the varied requirements of each hospital within the consortium, ensuring a
cohesive approach to medication management. As a result, the system significantly enhances
patient safety by minimising medication errors and streamlining workflows. Furthermore, it
improves operational efficiency across all hospitals, enabling better resource utilisation and
fostering a culture of safety and accountability in medication handling.

Example 3 - Developing an Integrated ePrescription and BCMA System

Context: A hospital seeks to create an integrated medication traceability systemn combining
ePrescription and BCMA to enhance patient safety, reduce medication errors, and streamline
workflows across departments.

Innovation partnership process

1. Identifying the need: the hospital defines its requirement for a system that merges ePrescription
with BCMA, ensuring the right patient receives the correct medication at the right time.

2. Engaging potential partners: the hospital issues a call for innovation partners, inviting vendors
with expertise in eHealth and barcode technology. This call emphasises the goals of real-time
medication tracking, reducing human error, and maintaining regulatory compliance.

3. Co-creation and development: selected vendors enter an innovation partnership, co-creating
a system tailored to the hospital's needs. This system allows physicians to send digital
prescriptions directly to the pharmacy, where medications are prepared and barcoded for
BCMA. It includes alerts for drug interactions, allergies, and incorrect dosages. Continuous
feedback during development refines the system’s functionality and integration with existing IT
infrastructure.
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4. Pilot testing and refinement: the hospital and vendors conduct a pilot test to identify issues and
adjust.

5. Implementation and scaling: after successful pilot testing, the hospital implements the
integrated system across all departments. Vendors provide ongoing support and updates as
needed.

Outcome: The partnership results in an advanced medication traceability system that significantly
improves patient safety, enhances workflow efficiency, and ensures compliance with healthcare
regulations. The system is scalable and adaptable, allowing for future expansions and upgrades as
technology and hospital needs evolve.

Competitive dialogue

What is it? Competitive Dialogue is a procurement procedure designed to foster
collaboration between contracting authorities, such as hospitals, and potential suppliers.
The authority engages in discussions with suppliers to explore possible solutions before
finalising the specifications for the desired product or service. This method is particularly
useful when the contracting authority has clear objectives but lacks clarity on the best
means to achieve those goals. Competitive Dialogue allows for a deeper understanding
of the market and the innovative solutions that suppliers can offer.

How it works? The process begins with the contracting authority outlining its objectives
and inviting selected suppliers to participate in a dialogue phase. Hospitals can openly
discuss their needs and challenges with suppliers, facilitating a two-way exchange of
ideas. Suppliers present their expertise and potential solutions, allowing hospitals to
assess various approaches. This iterative dialogue enables hospitals to refine their
requirements based on the insights gained from suppliers. This collaborative approach
not only enhances the quality of the final specifications but also promotes a sense of
partnership between the hospital and suppliers. Ultimately, Competitive Dialogue ensures
that the resulting procurement process leads to a solution that is not only tailored to the
hospital’s requirements but also leverages the latest advancements in technology and
best practices.

Example 1 - Implementing medication robots for automated dispensing and administration

Context: A large teaching hospital is exploring the implementation of medication robots to
automate the dispensing and administration of medications. The hospital aims to enhance
medication accuracy, minimise manual handling errors, and allow nursing staff to concentrate on
patient care. However, the hospital faces uncertainty regarding the most suitable technology to
achieve these objectives and how to effectively integrate the robots with existing systems such as
Electronic Health Records and BCMA.

Competitive dialogue process

1. Initial requirements and vendor invitation: the hospital issues a notice for competitive
dialogue, inviting vendors with expertise in medication robots and automation technology. The
initial document outlines the goals, including the automation of medication dispensing,
accuracy, and integration with existing IT systems.
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2. Dialogue phase: the hospital shortlists several vendors based on their previous experience with
similar projects and their technological capabilities. A series of dialogue sessions are
conducted with selected vendors to showcase various robotic solutions, highlighting their
capabilities in handling a wide range of medications, compatibility, and safety features. The
hospital poses detailed questions regarding the robot functionalities. Through these
discussions, the hospital identifies critical considerations, such as the necessity for robots to
efficiently manage high volumes during peak hours and the importance of a robust backup
system to address potential malfunctions.

3. Final proposal and selection: based on the insights gained during the dialogue, the hospital
refines its requirements and invites final proposals from the vendors. These proposals are now
closely aligned with the hospital’s specific needs, incorporating custom integration solutions,
scalability options, and comprehensive safety protocols. The hospital evaluates the proposals
by assessing their technical compatibility, cost-effectiveness, reliability of the robots, and the
vendor's capability to provide ongoing support and training.

Outcome: The hospital successfully selects a vendor that offers a medication robot system
capable of seamlessly integrating with its existing IT infrastructure. The chosen system efficiently
manages high medication volumes and incorporates advanced safety features. The
implementation occurs with minimal disruption to hospital operations, leading to significant
improvements in medication accuracy and allowing nursing staff to focus on other critical tasks,
ultimately enhancing patient care.

Example 2 - Deploying Automated Dispensing Cabinets (ADCs) across multiple hospital sites

Context: A regional hospital network is planning to deploy Automated Dispensing Cabinets across
multiple locations to streamline medication dispensing, enhance inventory management, and
minimise medication errors. This initiative presents the challenge of identifying a solution that is
adaptable to a variety of hospital environments, ranging from large urban centres to smaller rural
clinics, each with unique operational demands.

Competitive dialogue process

1. Problem identification and vendor engagement: the hospital network invites vendors to
participate in a competitive dialogue, articulating the need for a flexible and scalable ADC
solution suitable for diverse hospital settings. The invitation stresses the critical importance of
seamless integration with existing pharmacy management systems and the capability of the
ADCs to handle varying levels of medication complexity. This ensures that the selected solution
can function effectively in both high-volume urban hospitals and lower-volume rural clinics.

2. Interactive dialogue sessions: the hospital network conducts detailed dialogue sessions with
shortlisted vendors, discussing how each ADC solution can be tailored to meet the network’s
varied needs. During these sessions, vendors showcase different ADC models, highlighting their
modular designs, integration capabilities, and user-friendly interfaces. The hospital network
raises several key concerns, such as the need for consistent training protocols across all sites,
the secure management of controlled substances, and the cost implications of deploying
ADCs in smaller clinics. Through these discussions, the hospital network gains valuable insights
into potential options, including remote management features, customisable modules
designed for different site sizes, and cloud-based analytics for real-time monitoring of
medication usage across all locations. This interactive process allows for an in-depth
understanding of the advantages and limitations of each solution.
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3. Refined requirements and final proposals: based on the insights gathered during the dialogue,
the hospital network refines its requirements to focus on solutions that emphasise modularity,
ease of use, and centralised control. Final proposals are requested from the vendors to include
comprehensive implementation plans, support for remote management capabilities, and
tailored training programmes. The proposals are meticulously evaluated to ensure that the
ADC solution will provide the best return on investment while addressing specific needs.

Outcome: The hospital network successfully selects a vendor whose ADC solution demonstrates
the necessary flexibility for deployment across different sites while ensuring consistent
performance, security, and ease of use. The chosen system significantly improves medication
management throughout the entire network, leading to a reduction in medication errors and
enhanced inventory control. This strategic deployment not only streamlines operations but also
ultimately contributes to improved patient safety and care quality across the hospital network.

Example 3 - Integrating automated dispensing systems with pharmacy robotics

Context: A hospital is looking to integrate a new automated dispensing system with its existing
pharmacy robotics to establish a fully automated medication management process. The primary
goals are to enhance efficiency, reduce manual labour, and ensure the accurate and rapid
dispensing of medications, especially during peak times.

Competitive dialogue process

1. Initial challenges and vendor invitation: the hospital issues an invitation for competitive
dialogue, targeting vendors with expertise in pharmacy robotics and automated dispensing
systems. The invitation specifies the hospital need for seamless integration that enables real-
time communication among systems, reduces turnaround times, and minimises human
intervention.

2. Exploratory dialogue with vendors: the hospital engages in dialogue sessions with several
vendors, centring on how each vendor's technology can ensure that the pharmacy robots and
automated dispensing cabinets operate efficiently together, manage high workloads, and
maintain accuracy. Vendors highlight potential integration challenges, including the need for
synchronisation between the dispensing system and the robots, the management of diverse
medication types, and the importance of maintaining system uptime. The hospital shares its
priorities, emphasising the need to minimise downtime, simplify the user interface, and allow
for easy maintenance by in-house staff. This exploratory dialogue emphasises the necessity of
real-time data exchange between the systems and establishes the importance of a robust
error-handling process to quickly address any discrepancies in medication dispensing.

3. Final proposal development: following the dialogue, the hospital refines its requirements and
invites final proposals from the vendors. These proposals are expected to include detailed
integration plans, error-handling protocols, and support structures that ensure continuous
operation, particularly during peak hours when medication demand is highest. The hospital
evaluates the final proposals based on criteria such as the reliability of the integration, the
system’s capacity to handle high volumes of medication, and the vendor's commitment to
providing comprehensive training and ongoing support for hospital staff.

Outcome: The hospital successfully selects a vendor that provides a fully integrated solution,
allowing the automated dispensing system and pharmacy robots to work together seamlessly.
This integration dramatically reduces the need for manual labour, enhances dispensing accuracy,
and ensures that medications are readily available, even during the busiest times. As a result, the
hospital can improve patient care through more efficient medication management processes.
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Framework agreements

What is it? A Framework Agreement is a broad contract that enables hospitals to procure
services or goods over a defined period without committing to specific quantities from
the outset. This type of agreement sets the terms and conditions under which future
purchases can be made, providing a flexible procurement approach.

How it works? Hospitals can utilise Framework Agreements to collaborate with multiple
suppliers, promoting competition and fostering innovation throughout the contract
duration. This flexibility is especially beneficial in the context of digital medication
management, where needs may change or evolve over time. By allowing for adjustments
and additions to procurement requirements, hospitals can ensure they remain
responsive to advancements in technology and shifts in operational needs.

Example 1 - Implementing medication robots for automated dispensing and administration

Context: A national healthcare system aims to standardise the deployment of medication robots
across multiple hospitals to automate the dispensing and administration of medications. The
primary objectives are to enhance medication accuracy, reduce labour costs, and improve patient
safety throughout the system.

Framework agreement process

1. Establishing the framework: the healthcare system issues a tender for a framework agreement
to supply, install, and maintain medication robots over five years. This framework is designed
to allow individual hospitals the flexibility to call off specific quantities and configurations as
their needs evolve. It outlines the required capabilities of the robots, including their ability to
handle various medication forms, integration with existing electronic health record systems,
and provision for real-time inventory management.

2. Vendor selection: vendors respond to the tender by submitting proposals that detail their
technology, pricing, and support services. The healthcare system evaluates these proposals
based on several criterig, including technological capabilities, scalability, cost-effectiveness,
and prior experience in healthcare automation. One or more vendors are selected to
participate in the framework agreement, each offering a range of robot models and
configurations tailored to meet the diverse needs of hospitals within the system.

3. Call-off contracts: once the framework is established, individual hospitals can place orders
(call-offs) for medication robots as their requirements arise. Each call-off specifies the number
of robots, their configurations, and the desired implementation timeline. This system ensures
standardised pricing, terms, and conditions across all hospitals, promoting consistency in
implementation and maintenance practices.

4. Ongoing support and upgrades: the framework agreement includes provisions for ongoing
support, encompassing maintenance, software updates, and training for staff. Vendors are
required to conduct regular performance reviews and adapt their services as necessary.
Additionally, the agreement allows for technology upgrades, enabling hospitals to access the
latest advancements in medication robotics without needing to renegotiate the entire contract.

Outcome: The framework agreement facilitates the efficient and cost-effective deployment of
medication robots across the national healthcare system. This standardised approach ensures
consistent performance and integration, while the flexibility of call-off contracts allows each
hospital to customise the implementation according to its specific needs.
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Example 2 - Framework agreement for Automated Dispensing Cabinets (ADCs)

Context: A regional hospital network is implementing Automated Dispensing Cabinets to enhance
medication management, improve inventory control, and reduce errors in medication dispensing.
The network seeks a flexible, scalable solution that can be effectively deployed across hospitals of
varying sizes and operational needs.

Framework agreement process

1.

Framework agreement setup: the hospital network establishes a framework agreement for the
supply, installation, and support of ADCs over three years. This framework outlines the technical
requirements, including the need for seamless integration with the hospital’'s pharmacy
management system, security features for controlled substances, and user-friendly interfaces.
The agreement also stipulates terms for training, ongoing support, and future upgrades.

Vendor selection: the hospital network invites multiple vendors to participate in the tender
process. Each vendor is evaluated based on criteria such as technology offerings, flexibility in
deployment, cost structure, and the ability to provide comprehensive support services. Selected
vendors become part of the framework, each offering various models of ADCs that can be
customised to meet the specific needs of different hospitals within the network.

Call-off contracts: hospitals within the network can place orders through call-off contracts,
specifying the number of units required, their configuration, and the desired installation
schedule. The framework ensures that all purchases adhere to the same agreed-upon terms
and pricing, facilitating budget management. This call-off process allows hospitals to stagger
their ADC deployments according to their individual budget cycles and operational needs.

Maintenance and training: the framework agreement includes provisions for regular
maintenance and software updates, ensuring that the ADCs operate efficiently and securely.
Vendors are responsible for training hospital staff on the use and management of the ADCs,
with refresher courses provided as needed. The agreement also includes options for extending
support services beyond the initial three-year term, allowing for continuity in service and the
incorporation of technology upgrades as they become available.

Outcome: The framework agreement offers the hospital network a standardised approach to
deploying ADCs, ensuring consistent quality and performance across all sites. The flexibility of call-
off contracts enables each hospital to implement ADCs according to its specific timeline and
budget constraints. Furthermore, ongoing support ensures that the systems remain effective and

secure, ultimately enhancing medication management and patient safety across the network.

3.6.3. Ensuring compliance and maximising benefits

Compliance with EU Regulations

To ensure that procurement activities adhere to EU regulations, hospitals must focus on two
key aspects: legal requirements and documenting the process. It is essential to comply with
regulations regarding transparency, non-discrimination, and equal treatment of bidders.
This includes adhering to public procurement laws and guidelines and ensuring that all
suppliers have equal access to opportunities. Additionally, maintaining detailed records of
the procurement process is critical for demonstrating compliance and accountability. This
documentation should encompass all communications, evaluations, and decisions made

throughout the procurement cycle.
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Encouraging market engagement

Engaging with the market proactively can yield significant advantages. Early engagement
through consultations or Requests for Information allows hospitals to understand the latest
innovations and prepare suppliers for upcoming tenders. This fosters a competitive
environment and enhances the quality of proposals received. Creating an open dialogue
with potential suppliers encourages innovative proposals that specifically address the
hospital’'s unique challenges. By maintaining this communication, hospitals can inspire
suppliers to think creatively and offer tailored solutions.

Evaluation and selection criteria

To maximise the benefits of procurement processes, hospitals should develop focused
evaluation criteria. Evaluation criteria should reward innovation, emphasising the ability to
provide new solutions that enhance patient safety or improve system integration. This
approach promotes the selection of forward-thinking technologies. Utilising a balanced
scoring matrix helps weigh both technical innovation and cost-effectiveness, ensuring that
the best overall solution is selected rather than solely focusing on the lowest bid.

Risk management in innovative procurement

Effective risk management is essential when procuring new technologies. Conducting
thorough risk assessments at each stage of the procurement process is far-reaching,
particularly when dealing with innovative solutions. Identifying potential risks early can help
mitigate negative impacts later. Developing comprehensive risk mitigation strategies,
including contingency plans, is necessary to address potential challenges such as delays,
technical failures, or compliance issues. Having these strategies in place helps ensure
smoother implementation and greater project success.

3.6.4. Future outlook: the role of EU Regulations in driving innovation

As healthcare needs continue to evolve, the EU procurement framework is anticipated to
undergo further adaptations aimed at fostering increased innovation, especially in digital
health and patient safety sectors. This continued evolution of procurement regulations will
likely emphasise the creation of a more flexible and dynamic procurement environment that
encourages hospitals and healthcare providers to explore and implement new technologies.
The focus will be on ensuring that procurement regulations not only adhere to principles of
transparency and competition but also actively stimulate the adoption of innovative
solutions that can improve the quality of care delivered to patients.

One significant area of focus for the EU is likely to be the integration of digital health
technologies into procurement practices. As the demand for telemedicine, electronic health
records, and other digital tools grows, the regulatory framework may evolve to facilitate
quicker and more efficient procurement processes for these innovations. This could involve
streamlining tendering procedures and providing guidance on how to incorporate new
digital solutions into existing healthcare systems while maintaining compliance with
regulatory requirements. Such adaptations would enable hospitals to be more agile in their
responses to changing patient needs and technological advancements. Moreover, the EU
may introduce provisions aimed at simplifying the procurement process itself, thereby
reducing administrative burdens on healthcare providers. By minimising red tape, the
framework could empower hospitals to allocate more resources toward evaluating and
implementing cutting-edge technologies. This streamlined approach would not only help in
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mitigating risks associated with innovative procurement but also encourage a culture of
continuous improvement and responsiveness within the healthcare system.

For hospitals, staying well-informed about evolving EU regulations and actively leveraging
the available procurement mechanisms supports the successfully adopting advanced
digital medication management solutions. By engaging with market trends and regulatory
updates, healthcare providers can identify opportunities for innovation that align with their
operational goals. This proactive approach positions them to enhance patient care, increase
operational efficiency, and ultimately achieve better health outcomes. Furthermore, the
collaboration between hospitals, suppliers, and regulatory bodies is likely to be an essential
component of this evolving landscape. By fostering open dialogue and partnerships,
stakeholders can co-create solutions that address specific challenges faced by healthcare
systems. This collaborative effort can drive innovation in areas such as patient safety,
medication management, and health data interoperability.

The future of EU regulations in driving innovation within healthcare procurement looks
promising. As the framework continues to evolve, hospitals that adapt to these changes and
embrace innovative procurement strategies will be better equipped to meet the demands
of modern healthcare, leading to enhanced patient experiences and improved overall
health outcomes.
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Chapter 4 - Implementation phase

The implementation phase brings the digital medication management system to
operational status, focusing on users’ preparation, training, and change management. It
includes assessing training needs, customising modules, and using diverse methods -
workshops, e-learning, and simulations - to ensure all users are proficient. Support
mechanisms, like super users and reference guides, help in easing the transition, while
continuous assessment and feedback help refine training. Additionally, phased deployment
and system testing ensure technical readiness, setting the foundation for enhanced patient
safety, streamlined workflows, and efficient medication management.

4. Preparation and training

The implementation of a digital medication management system is heavily dependent on
effective training and a well-planned approach to change management. Training ensures
that users can operate the new system efficiently and accurately, while change
management is essential for minimising resistance to change and fostering a smoother
transition. Together, these elements help to embed the system successfully within the
organisation.

4.1.1. Training strategies

The objective of the training strategy is to ensure that all users of the digital medication
management system, including nurses, physicians, pharmacists, and IT staff, are proficient.
Effective training reduces errors, enhances workflow efficiency, and supports a seamless
system transition.

Training needs assessment

To start, each hospital shall perform a thorough assessment of the training needs of each
user group. For example, nurses may need focused training on BCMA, while pharmacists may
require guidance on integrating ePrescription and ePreparation systems. Tailoring training
to address the specific responsibilities of each group is important. Recognising the diverse
skill levels and learning preferences among staff is also important. Training programmes
should be flexible, offering hands-on sessions for experiential learners and online tutorials
for self-paced study. Some users may be familiar with digital systems, while others may have
limited experience. Training should therefore cater to different learning preferences. Tailored
programmes to various learning styles promote comprehensive understanding and
improve overall proficiency.

Developing a training plan

An effective training plan involves creating customised modules, choosing the best delivery
methods, and aligning training sessions with the system’s implementation timeline. For
example, a training module for pharmacists might include how to manage and track
prescriptions through the ePrescription system, while a module for IT staff might focus on
system maintenance and troubleshooting. A blended training methodology approach is
effective. In-person workshops facilitate direct interaction; while e-learning modules allow
for flexible pacing; simulation exercises using real-world scenarios can further enhance
learning by enabling practice in a controlled environment before the system goes live. A
well-planned training schedule is essential, aligning with the implementation timeline to
ensure all users are adequately prepared before launch. For example, BCMA training for
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nursing staff might be planned in the weeks leading up to the system’s launch, with refresher
courses scheduled post-launch to reinforce skills and address any issues.

Training resources and support

Providing adequate resources and support enhances the successful implementation of a
training programme. Comprehensive training materials, such as user manuals, quick
reference guides, and video tutorials, should be easily accessible both during and after
training sessions. For example, a reference guide for automated dispensing cabinets could
feature step-by-step instructions complemented by visual aids, allowing users to quickly
find key information when needed. During the system rollout, providing on-the-job support
is critical. Designating trained ‘super users’ and floor walkers can facilitate immediate
assistance for staff encountering system-related questions. For instance, designate
experienced staff as super users who can assist their colleagues during the initial use of the
ePrescription system. Additionally, promoting continuous learning is important. Ongoing
training opportunities, including refresher courses and advanced workshops, keep staff
updated on new features and best practices, contributing to sustained efficiency and
system effectiveness.

Measuring training effectiveness

To ensure the effectiveness of the training programme, it is essential to implement structured
assessments to measure staff competency in using the new system and provide a
benchmark for skill acquisition. It is advisable to establish a certification process for those
who successfully complete their training, reinforcing their readiness to operate
independently. For example, nurses could be required to pass a certification exam on the
BCMA system before they are permitted to use it without supervision. This approach not only
validates their skills but also enhances patient safety and confidence in the system.
Incorporating robust feedback mechanisms is another solution for continuous improvement
of the training programme. Understanding what aspects of the training were effective and
identifying areas for enhancement will help refine the curriculum and delivery methods. This
iterative process ensures that the training remains relevant and effective, fostering a culture
of ongoing learning and adaptation among staff.

4.1.2. Change management strategies

The objective is to facilitate a smooth transition to a digital medication management system
by managing resistance, securing stakeholder buy-in, and embedding the change into the
organisation’s culture. By implementing structured change management practices,
hospitals can enhance patient care, operational efficiency, and workforce engagement.

Change management planning

Effective change management begins with developing a comprehensive plan that outlines
each step of the transition. This includes clear communication strategies to keep everyone
informed, methods to engage stakeholders meaningfully, and strategies to manage risks
that may arise during implementation. For example, in the case of implementing medication
robots, the change management plan could include regular updates for staff about the
benefits of automation and how their roles might evolve, easing concerns and fostering
acceptance. Assessing the impact of the new system is essential to identify how different
departments and workflows will be affected. This assessment highlights potential areas of
resistance, enabling the development of targeted strategies to address specific concerns.
For instance, when introducing an automated dispensing system, pharmacy staff may worry
about job security. Therefore, it is important to communicate clearly how the system wiill
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complement their work rather than replace it, emphasising the contribution to patient safety
and operational efficiency.

Stakeholder engagement

early involvement of stakeholders in the process is key to gaining their insights and support.
Engaging senior nurses and pharmacy managers ensures their input is considered and
fosters a sense of ownership, helping secure their commitment to the change. Keeping
stakeholders continuously informed through a robust communication strategy is essential.
Regular newsletters, town hall meetings, and dedicated intranet pages can be used to
update staff on the progress and benefits of the implementation, keeping everyone aligned
with the initiative’s goals.

Managing resistance to change

Resistance is natural in any significant organisational shift, and managing it requires
attention. Providing forums where staff can address concerns and ask questions allows
leaders to address issues openly and reassure staff where necessary. For instance, Q&A
sessions can be organised to answer questions about using new medication robots, with
project leaders offering clear, direct responses. Identifying and empowering change
champions within each department can also help advocate for the new system and support
colleagues in adapting. For example, a nurse enthusiastic about the new Barcoded
Medication Administration system could be trained to become a change champion,
providing peer support throughout the transition.

Embedding change into the organisation

Embedding the change into the organisation supports the new system integration into daily
workflows. Standardising workflow changes and documenting them ensures consistency
across departments. For instance, integrating automated dispensing cabinets into the
hospital's standard operating procedures makes it a routine aspect of the medication
dispensing process. Beyond practical integration, a cultural shift towards embracing digital
tools and continuous improvement is essential. Celebrating successes, such as a reduction
in medication errors due to the BCMA system, reinforces the positive impact and encourages
a culture of digital transformation.

Continuous support and reinforcement

Post-implementation support is important to ensure staff adapt successfully to the new
system. This can include additional training sessions, a dedicated helpdesk, or regular
check-ins with departments to address any issues promptly. After the go-live of an
ePrescription system, for example, follow-up training sessions and a helpdesk can offer
ongoing assistance. Continuous monitoring and feedback gathering help to understand
how well the staff is adapting and allows for adjustments where necessary. Surveys and
performance metrics can assess the impact of the medication robots, informing any needed
changes to training or support strategies.

4.2. Go-live strategy for digital medication management
systems

The decision to implement the system in phases or as a hospital-wide launch depends on
assessing each department’s readiness and ensuring that both the technical and
organisational structures are prepared for the transition.
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4.2.1. Decide on a phased or hospital-wide rollout

The objective is to choose the most efficient, effective approach to roll out the system,
considering the complexities of hospital workflows, staff readiness, and risk management.
The decision regarding the rollout approach is a pivotal step in the implementation process.
Choosing between a phased rollout or a hospital-wide deployment requires a careful
assessment of several factors to ensure the strategy aligns with the organisation’s goals and
the specific needs of different departments. The chosen approach can significantly influence
user acceptance, system performance, and overall success in integrating the new
technology into daily operations.

Evaluating readiness

To determine the most effective rollout strategy, a comprehensive evaluation of
departmental readiness is essential. This assessment involves analysing factors, including
the complexity of workflows, the extent of user training completed, and the technical
infrastructure preparedness. Understanding the unique dynamics of each department
allows for a tailored approach that accommodates specific needs and minimises potential
disruptions. For example, departments with established workflows that have undergone
extensive training may be better positioned for an immediate hospital-wide rollout. In
contrast, areas with less training or more complex workflows might benefit from a phased
approach that allows for incremental implementation. This evaluation should involve
discussions with department heads, staff feedback, and data on current operational
challenges to form a complete picture of readiness.

Phased rollout

A phased rollout involves implementing the new system in stages, allowing for testing and
adaptation before expanding to the entire organisation. This strategy often begins with
departments that are more prepared or have fewer complex workflows. By starting with pilot
departments, the organisation can identify potential issues, gather valuable feedback, and
make necessary adjustments before broader implementation. Pilot departments might
include the pharmacy, a specific nursing unit, or any area that has shown interest in
adopting the new technology. This initial phase serves as a proving ground for the system,
where staff can become familiar with its functionalities, and any teething problems can be
addressed in a controlled environment. After a successful pilot, the organisation can
incrementally expand the rollout to additional departments. This stepwise approach
minimises risks and allows for real-time learning, making it easier to address challenges and
share successes with other units. The incremental expansion helps build momentum and
enthusiasm for the new system throughout the hospital.

Hospital-wide rollout

Opting for a hospital-wide rollout means implementing the new system across all
departments simultaneously. This approach requires that all areas are equally prepared,
with comprehensive testing and training completed prior to Go-Live. A hospital-wide rollout
can be beneficial in ensuring a unified approach to the new medication management
system, which can lead to a more cohesive experience for users. However, this strategy
requires meticulous planning and resource allocation to ensure that every department has
the support needed for a successful transition. Full training must be conducted across the
entire hospital, and resources must be equitably distributed to accommodate the scale of
the implementation. Communication about the timeline and expectations should be clear
and thorough to keep all staff informed and engaged. While a hospital-wide rollout can
enhance consistency and minimise the potential for confusion among users, it may also
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increase the likelihood of challenges arising from simultaneous changes across multiple
departments.

Deliverables

e A detailed rollout plan specifying whether the approach will be phased or

hospital-wide, with timelines and key milestones.
e Areadiness assessment report for each department or unit.

4.2.2. Establish a support system

The objective is to create a robust support system to assist users during the Go-Live phase,
ensuring quick resolution of issues and minimising disruptions to hospital operations. A well-
structured support framework provides immediate assistance, fosters user confidence, and
facilitates smoother adaptation to the new technology.

Command centre setup

The creation of a central command centre serves as the backbone of the support system
during the Go-Live phase. This command centre should be staffed with a diverse team of IT
professionals, clinical experts, and super-users who possess in-depth knowledge of the new
system and its operational implications. By operating 24/7 during the initial Go-Live period,
the command centre ensures that help is always available, regardless of the time of day.

Real-time issue tracking of the command centre should implement tools and systems that
allow staff to log and monitor issues as they arise, prioritising them based on their severity
and potential impact on patient care. For example, a critical error in the medication
dispensing process would need immediate attention, whereas a minor usability concern
could be addressed later. This prioritisation helps the team focus on resolving issues that
could directly affect patient safety and operational efficiency. Moreover, the command
centre should develop clear escalation procedures for critical issues. This means having
predefined protocols for involving senior management or specialised technical support
when immediate action is required. These procedures should be communicated to all staff,
so they understand how to seek help and what to expect in terms of response times and
actions taken.

Onsite support

In addition to the command centre, it is important to establish onsite support for assistance
during the Go-Live phase. Deploying super-users and technical support staff in strategic
locations throughout the hospital allows for immediate, face-to-face help when users
encounter difficulties. These support personnel should be easily recognisable and accessible
to staff, fostering a sense of reassurance and confidence in the new system.

Super-users play a key role in this support model. These individuals are typically staff
members from various departments who have received specialised training on the new
system. They serve as liaisons between their departments and the command centre, helping
to bridge any communication gaps and ensuring that user concerns are promptly relayed
and addressed. Super-users also assist in troubleshooting common issues, offering tips and
best practices to their colleagues to enhance user experience and efficiency.
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Help desk enhancement

As the Go-Live phase can generate a significantly increased volume of support requests,
enhancing the existing help desk capabilities is essential. The help desk must be equipped
to handle the influx of inquiries related to the new system, including technical issues, user
guidance, and general questions. To effectively manage this increased demand, additional
personnel may need to be trained on the new system, enabling them to provide informed
and accurate assistance. Training for help desk personnel should focus not only on the
technical aspects of the new system but also on common issues that might arise during the
Go-Live phase. By ensuring that help desk staff are well-versed in both system functionalities
and user challenges, the hospital can enhance the quality of support provided. The help desk
should implement a ticketing system to track support requests, allowing for better
organisation and prioritisation of issues. This system should enable staff to easily report
problems and receive timely updates on the status of their inquiries. Ensuring that users feel
heard and supported can greatly enhance their confidence in using the new system.

Deliverables
e A fully staffed command centre with defined roles and responsibilities.
e Onsite support teams strategically placed throughout the hospital.

e An enhanced help desk system ready to support users during Go-Live.

4.2.3. Communicate the Go-Live plan

The objective is to ensure that all stakeholders are informed about the Go-Live plan,
understand their roles, and are prepared for the transition. A well-defined communication
strategy provides transparency, fosters engagement, and reduces resistance to the new
digital medication management system. It outlines how information will be shared, the key
messages to convey, the channels used to reach various audiences, and regular updates to
maintain momentum throughout Go-Live.

Developing a communication plan

A comprehensive communication plan lays out the framework for keeping all stakeholders
informed and engaged during the Go-Live phase. The plan should address both content and
delivery - what will be communicated, how frequently, and through which channels. It is
essential to ensure that the information reaches diverse groups, and that each group
receives information tailored to their roles and responsibilities.

Key messages: The communication plan includes setting key messages that align
with the overall goals of the Go-Live process. These should be focused on why the new
system is being implemented, the expected benefits, and how it will impact staff and
patients. For example, messaging might emphasise improved efficiency in
medication dispensing, reduction in errors, and the long-term benefits for patient
safety and workflow ease.

Selecting communication channels: To ensure that everyone remains informed,
communication should be delivered through multiple channels. A combination of
emails, intranet updates, town hall meetings, department briefings, and printed
materials like posters or flyers can be effective. Digital channels like the hospital
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intranet can host central information, such as FAQs, instructional videos, and
troubleshooting guides, providing a consistent resource for all staff.

Town hall meetings and briefings

Organising town hall meetings or departmental briefings before and during the Go-Live
phase is a critical step in fostering two-way communication. These meetings allow staff to
learn more about the Go-Live plan, ask questions, and address any concerns. Project leaders
and department heads can present the Go-Live timeline, outline what staff should expect,
and provide reassurance about available support. Involving department leaders, such as
nursing managers and pharmacy directors, in these meetings is essential, as their support
can enhance team buy-in and morale. When staff see their leaders actively endorsing the
new system, it increases trust and reduces hesitancy. These sessions also offer an
opportunity for live Q&A, allowing project leaders to address concerns directly, clarify details,
and gather insights on potential issues that may not have been anticipated.

Daily updates during Go-Live

During the initial days of the Go-Live phase, daily updates help maintain transparency and
keep everyone informed about the progress and any challenges encountered. These
updates should be concise, factual, and distributed through established communication
channels. Updates might cover recent achievements, issues resolved, troubleshooting tips,
and support resources. By communicating daily, staff feel included in the process. These
updates also create momentum.

Deliverables

e A comprehensive communication plan that outlines how and when information
will be shared.

Documentation of town hall meetings or briefings with attendance and feedback
records.

A schedule for daily updates during the Go-Live phase.

4.2.4. Monitor the system during Go-Live

The objective is to closely monitor the system’s performance during the Go-Live phase to
ensure it functions as expected and to quickly address any issues that arise. This stage
involves real-time performance tracking, systematic user feedback collection, diligent issue
resolution, and regular review meetings. Together, these actions form a comprehensive
monitoring strategy that minimises operational disruptions and supports a smooth
transition to the new system.

Real-time system monitoring

During Go-Live, the hospital must implement robust real-time monitoring tools to track the
system'’s performance indicators. Key metrics include system response times, transaction
volumes, and error rates, all of which directly impact user experience and patient care. Real-
time monitoring provides immediate visibility into the system’s functionality, helping to
identify bottlenecks or lags that may emerge when the system is first scaled up for full
hospital use. Setting up automated alerts for performance issues is essential, especially for
incidents that could potentially affect patient safety or disrupt workflows. For example, if the
system experiences a delay in processing medication orders, an alert could prompt
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immediate investigation and corrective action by IT staff, ensuring minimal impact on
patient care. These monitoring tools serve as an early warning system, allowing the hospital’s
support teams to maintain high standards of service throughout the Go-Live period.

User feedback collection

User feedback provides real-time insights into how well the system is functioning from the
perspective of clinical staff, pharmacists, and other users directly interacting with it. Actively
collecting feedback can be done through surveys, direct observation, and support logs,
allowing project leaders to assess how smoothly the transition is unfolding. For example,
short surveys at the end of each shift can gather immediate reactions from staff. Direct
observation of workflows within key departments, such as the pharmacy or critical care units,
allows support staff to note any bottlenecks or usability issues that may not appear in data
alone. Logs from the support desk also provide insights, as recurring questions or requests
indicate areas where additional training or system adjustments may be required.

Issue resolution tracking

Tracking and prioritising issues is essential. An effective issue-resolution process helps to
ensure that any problem encountered is documented, analysed, and promptly resolved, with
a particular focus on high-priority issues that may impact patient safety. For example, a
system error in medication dosage entries should be prioritised, investigated, and resolved
immediately, while minor interface issues might be scheduled for later review. Documenting
allissues, regardless of priority, creates a valuable record for analysing system performance
and identifying patterns or potential areas for future improvement. This documentation also
supports post-Go-Live evaluations, allowing the team to refine processes based on real-
world challenges encountered.

Regular check-ins

Regular check-ins with department heads, IT staff, and project leaders provide a structured
forum for reviewing the Go-Live status, discussing challenges, and planning necessary
adjustments. These meetings enable stakeholders from various departments to
communicate openly, ensuring that issues impacting multiple areas are addressed
collaboratively. Check-ins can take place daily during the initial Go-Live period, offering a
platform for department leaders to report back on system performance, share feedback
from their teams, and highlight any new concerns. This dialogue allows for a proactive
approach to troubleshooting, enabling adjustments to training, workflows, or support
resources based on real-time feedback.

Deliverables
¢ A real-time monitoring dashboard providing visibility into system performance.

e A documented process for collecting and acting on user feedback.

e Regular check-in reports summarising the status of the Go-Live and any actions
taken.
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4.2.5. Develop a post-Go-Live support plan

The objective is to ensure that support continues after the initial Go-Live period to address
any lingering issues and to optimise system performance.

Extended support period

Following the Go-Live phase, healthcare organisations must shift their focus from immediate
deployment to sustained support, allowing the new system to fully integrate into daily
hospital workflows. This approach includes maintaining an extended support period,
transitioning gradually to standard operations, conducting a comprehensive review of the
Go-Live process, and implementing continuous monitoring and optimisation strategies.
During this period, the command centre remains operational to offer 24/7 support. Staffed
with IT experts, clinical super-users, and project leaders, the command centre ensures rapid
response to any technical or operational issues that arise, prioritising those that affect
patient care. In addition to the command centre, onsite support should be maintained at
strategic locations, such as high-traffic areas and key departments that rely heavily on the
system. Super-users can offer immediate guidance to their colleagues. This structure
minimises disruptions, allowing staff to build confidence and proficiency with the new
system under close guidance.

Transition to standard operations

As the system stabilises, there will be a planned transition from heightened Go-Live support
to standard IT operations. The goal is to eventually fold support responsibilities into the
routine activities of the hospital’'s IT and technical support teams, reducing the need for
specialised Go-Live assistance. To ensure continuity, a gradual handover process should
take place, documenting key learnings, challenges, and best practices encountered during
Go-Live. Handover meetings allow super-users and project leaders to brief standard support
staff, sharing insights that can improve ongoing system management. This phased
transition ensures the regular IT team is well-prepared to handle user requests and technical
troubleshooting, establishing a sustainable support framework for the long term.

Post-Go-Live review

A post-Go-Live review can assess the system’s performance and the effectiveness of the
Go-Llive strategy. Scheduled once the system has stabilised, the review should involve a
detailed evaluation of the rollout process, support challenges, user feedback, and issue
resolution patterns. This review can take the form of structured feedback sessions with
department heads, IT staff, clinical super-users, and other key stakeholders involved in the
Go-Live phase. By identifying both successes and areas for improvement, the hospital can
compile valuable insights that inform future system deployments or similar initiatives. The
post-Go-Live review is documented, creating a resource that captures lessons learnt,
enabling continuous improvement in digital transformation projects.

Continuous monitoring and optimisation

Even after the Go-Live phase concludes, continuous monitoring is essential to ensure the
system operates efficiently, meets user needs, and maintains high standards of patient
safety and care quality. This monitoring can be conducted through a real-time dashboard
tracking KPIs such as system response times, transaction completion rates, and error logs.
User feedback collection continues through surveys, regular check-ins, and dedicated
feedback channels. This feedback, combined with data from system monitoring, allows for
targeted optimisations to enhance the user experience and system performance. IT teams
analyse this data to identify patterns in issues or feedback, enabling them to make proactive
adjustments to system configurations, user interfaces, or training content.
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Deliverables

e A detailed post-Go-Live support plan outlining the transition to standard
operations.

Documentation of the post-Go-Live review, including lessons learnt and
recommendations for future projects.

An ongoing monitoring plan to ensure continued system optimisation.

4.3. Post-implementation

The post-implementation phase is crucial for ensuring that the newly implemented digital
medication management system operates smoothly and effectively, achieving the intended
benefits while supporting high-quality patient care. This phase encompasses several key
areas, including continuous monitoring, ongoing training and support, feedback collection,
and recognising successes to foster a culture of improvement within the organisation.

4.3.1. Continuous system monitoring and optimisation

The objective is to ensure the ongoing performance and reliability of the system through
continuous monitoring and timely optimisation to identify potential issues before they
escalate into significant problems. Organisations should establish comprehensive real-time
monitoring tools that capture key performance metrics, such as system uptime, response
times, error rates, and user activity. For instance, consistent monitoring of response times
can reveal trends that may indicate underlying performance issues. The collected data
enables the identification of any factors that could compromise system performance or
detract from the user experience. By leveraging analytics, healthcare organisations can
adapt quickly to emerging challenges and optimise their system accordingly. In conjunction
with real-time monitoring, alert systems are essential for swift issue resolution. Automated
alerts should be configured to notify support teams of critical issues, such as system
downtimes, unusually slow performance, or potential data integrity problems. By ensuring
that these alerts reach the appropriate personnel immediately, organisations can facilitate
prompt responses that mitigate disruption. For example, if a system downtime occurs, alerts
can trigger an immediate investigation and recovery process, minimising the impact on
clinical operations and patient care.

Regular audits should evaluate various performance aspects, including transaction
processing times, system load handling, and the effectiveness of integration with other
healthcare systems. These audits offer a comprehensive assessment of how well the system
meets operational demands and highlight areas for improvement. For instance, if
transaction processing times are found to be slower than expected, organisations can
investigate the causes and implement necessary optimisations to enhance performance.
Routine maintenance includes updating software, applying necessary patches, and
optimising system configurations. Such activities are critical for preventing vulnerabilities
and ensuring the system remains compliant with the latest regulations. It is equally
important to communicate maintenance schedules to users in advance to minimise
disruptions. For example, notifying users about upcoming updates allows them to plan their
workflows accordingly, ensuring continuity of care. Finally, data quality checks should be
implemented to ensure that all data entered into the system is accurate, complete, and
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consistent. This entails regularly reviewing data entries, identifying discrepancies, and
addressing any errors promptly. Maintaining high data quality is essential for reliable clinical
decision-making and helps foster trust in the system among users.

Deliverables

e Areal-time monitoring dashboard with performance metrics and alert systems
in place.

Regular performance audit reports with recommmendations for improvements.

A maintenance schedule and record of completed maintenance activities.

Documentation of data quality checks and corrective actions taken.

4.3.2. Ongoing training and support

The objective is to ensure that users continue to develop their skills and confidence in using
the newly implemented digital medication management system, while having access to
support whenever needed. This involves creating a robust framework that encourages
continuous learning, addresses user concerns promptly, and enhances the overall user
experience. By empowering users through education and support, the organisation aims to
facilitate seamless integration of the system into daily workflows.

To achieve this objective, advanced training sessions are organised, focusing on the more
sophisticated features and functionalities of the system. These sessions not only provide in-
depth knowledge but also help users understand how to leverage these features to improve
their specific workflows. For example, clinicians receive targeted training on clinical decision
support tools, including how to access and interpret alerts regarding drug interactions or
allergies, while pharmacists focus on inventory management aspects and prescription
verification processes. By tailoring the training to the various user roles, these sessions
address the unique challenges and responsibilities each group faces, ensuring a
comprehensive understanding of the system. In addition, refresher courses are offered
periodically to reinforce essential concepts and best practices. These courses prove
especially useful for onboarding new staff or supporting existing users who might need a
review of the system'’s functionalities. For instance, after six months of system use, a refresher
course helps all users revisit critical workflows, understand updates, and encourage best
practices. This continuous reinforcement solidifies knowledge and builds a culture of
ongoing learning within the organisation. Furthermore, e-learning modules are developed to
provide users with the flexibility to learn at their own pace. These modules cover various
topics, including common tasks, troubleshooting strategies, and updates on new features or
enhancements to the system. By allowing users to engage with the content on their own
schedules, e-learning modules cater to diverse learning styles and help users become more
self-sufficient. If a user encounters a specific challenge while using the system, they can
access a targeted e-learning module that addresses that issue, enabling immediate
learning and application.

The super-user programmes serve as a component of the support strategy. Super-users,
selected and trained from within each department, possess a deep understanding of both
the system and the unique workflows of their colleagues. These individuals act as go-to
resources for their peers, providing hands-on support and facilitating knowledge sharing.
The presence of super-users fosters a supportive environment where users feel comfortable
seeking help and learning from one another, ultimately enhancing team collaboration and
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system utilisation. In conjunction, help desk support remains fully operational and readily
accessible to all users. Regular analysis of support requests identifies recurring issues or
knowledge gaps, allowing the organisation to proactively address these areas through
additional training sessions or updates to the system. For example, if several users report
difficulties with a specific feature, targeted training sessions can clarify its use and
importance.

Deliverables
A schedule of advanced training sessions and refresher courses.
E-learning modules available to all users.
A list of super-users with contact information for each department.

Help desk reports summarising support requests and resolutions.

4.3.3. Collecting feedback and making improvements

The objective of this phase is to gather comprehensive feedback from users to identify areas
forimprovement in the digital medication management system. This process aims to ensure
the system remains user-centric and continues to meet the evolving needs of all
stakeholders involved in patient care. To achieve this objective, user surveys are conducted
regularly to assess various aspects of the system, including user satisfaction, usability, and
any challenges users may encounter. These surveys include a range of questions designed
to gather quantitative and qualitative data, such as Likert scale ratings on specific features
and open-ended questions that encourage users to share their thoughts and suggestions
for improvement. The insights gained from these surveys help pinpoint strengths and
weaknesses within the system, guiding targeted enhancements and adjustments. In
addition to surveys, focus groups are organised with representatives from different user
groups, including clinicians, pharmacists, and administrative staff. These sessions provide
an opportunity for users to express their experiences in a more interactive and collaborative
environment. Focus groups facilitate in-depth discussions about specific issues users face,
allowing for a richer understanding of user needs and preferences. This collaborative
approach not only helps in gathering detailed feedback but also fosters a sense of
ownership among users as they contribute to the brainstorming of potential solutions.

To create a culture of open communication, feedback channels are established, enabling
users to provide input through various means. These channels may include a dedicated
email address, an online feedback form accessible via the intranet, or scheduled check-ins
with department heads where users can voice their concerns or suggestions. Ensuring that
these feedback channels are user-friendly and easily accessible encourages greater
participation and allows for a steady flow of insights. Establishing a systematic process for
reviewing all feedback, ensures that every piece of input is acknowledged and acted upon
to demonstrate the organisation’s commitment to user engagement and satisfaction. The
organisation implements a continuous improvement process that relies on the feedback
collected. This process involves regular analysis of user feedback to identify recurring
themes or issues. Action plans are developed to address these identified issues, detailing the
steps that will be taken to implement improvements. The progress of these action plans is
tracked and assessed for effectiveness over time. This iterative approach ensures that user
feedback directly influences system enhancements, creating a dynamic environment where
the system evolves based on real user experiences and needs.
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Deliverables
User survey results and analysis reports.
Summaries of focus group discussions with actionable insights.

A documented continuous improvement process with a log of actions taken
based on user feedback.

Regular updates to users on the improvements made based on their feedback.

4.3.4. Celebrating successes and recognising contributions

The objective of this phase is to recognise and celebrate the achievements of the project
while highlighting the contributions of individuals and teams involved in the implementation
and ongoing support of the system. This approach fosters a positive work environment and
encourages continued engagement from all stakeholders. Celebrating successes might
include significant milestones and achievements during the post-implementation phase,
such as reaching a stable system performance, attaining high user adoption rates, or
observing improvements in workflow efficiency. Organising events or communications that
acknowledge these accomplishments can increase pride and motivation among teams.
Implementing recognition programmes further enhances this initiative by formally
acknowledging the work of individuals and teams. These programmes can include various
forms of recognition, such as awards, certificates, or even public acknowledgements during
team meetings and in organisational newsletters. Tailoring the recognition to highlight
different aspects of contributions - like teamwork, innovation, or resilience - ensures that all
types of efforts are valued. This recognition fosters a sense of belonging and encourages
individuals to remain engaged and invested in the project’s success.

Sharing success stories throughout the organisation reinforces the value of the new system.
By showcasing how the implementation has positively impacted patient care, improved
workflow efficiency, or enhanced job satisfaction, the organisation can illustrate the tangible
benefits of the project. These stories serve as powerful motivators, reminding everyone
involved of the project's purpose and encouraging further engagement. They can be shared
through internal newsletters, presentations, or dedicated communication platforms,
creating a narrative of success that inspires continued participation.

Gathering feedback on recognition efforts ensures that the recognition programmes
resonate with staff. Encouraging employees to share their thoughts on how recognition is
given can help identify what forms of acknowledgement feel most meaningful to them. This
feedback can guide adjustments to recognition strategies, ensuring that they genuinely
reflect the contributions of team members and foster a culture of appreciation.

Deliverables

e A calendar of milestone celebrations with details of planned events or
communications.

A recognition program with criteria for awards and methods for acknowledging

contributions.
A collection of success stories shared through internal communication channels.

Feedback reports on the effectiveness of the recognition efforts.
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Chapter 5 - Post-implementation phase

Effective monitoring and continuous improvement are essential for ensuring that the digital
medication management system consistently delivers its intended benefits over time. This
ongoing process encompasses regular tracking of performance metrics, conducting audits,
assessing user satisfaction, and systematically addressing any issues that arise.

5.1. Performance monitoring

5..1. Key Performance Indicators (KPIs)

The primary objective of performance monitoring is to continuously assess the system'’s
efficiency, safety, and effectiveness. By doing so, organisations can identify areas for
improvement and ensure that the system remains aligned with its intended benefits. To
effectively monitor the system'’s performance, a range of KPIs can be employed:

System uptime and downtime: this KPI focuses on measuring the overall availability of
the system by assessing the frequency and duration of any downtimes. Achieving a
target uptime of 99.9% is vital for uninterrupted medication management and patient
safety. Actions to enhance uptime include the implementation of advanced monitoring
tools that provide real-time alerts for system failures or performance degradation.
Furthermore, a comprehensive analysis of the root causes behind any downtime
incidents should be conducted to inform corrective measures, thereby preventing
recurrence and bolstering system reliability.

Medication error rates: tracking the occurrence of medication errors, including incorrect
dosages, wrong patient assignments, and erroneous medication selections, serves as a
critical KPI. The target is to consistently reduce these error rates, aiming for zero errors,
especially in high-risk scenarios. Regular reviews of medication error reports can identify
patterns or recurring issues, enabling teams to investigate root causes. Based on these
investigations, targeted interventions can be initiated, such as enhanced training for staff
or adjustments to system protocols, to effectively mitigate the risk of future errors.

System response time: this indicator assesses the time required for the system to
process various transactions, such as order entries, prescription verifications, and
dispensing operations. The target is to maintain optimal response times for workflow
efficiency, with a target of ensuring that transaction processing occurs within two
seconds. To achieve this target, organisations should focus on optimising system
configurations, enhancing the underlying network infrastructure, and performing stress
tests to identify potential bottlenecks during peak usage times. Continuous evaluation of
response times helps ensure that user experience remains smooth and efficient.

User satisfaction: gathering user satisfaction metrics involves collecting feedback
through various channels, including surveys, feedback forms, and direct interviews. The
target is to ensure that at least 85% of users rate their experience as satisfactory or better.
A strong focus on addressing common pain points identified in user feedback, such as
usability issues, system reliability, and the availability of support resources, is essential for
maintaining high levels of user engagement and satisfaction. Organisations should also
prioritise making iterative improvements based on user input, thereby fostering a sense
of ownership and involvement among users.
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Compliance with medication management protocols: monitoring adherence to
established medication management protocols ensures safe and effective practices in
e-prescribing, dispensing, and administration. The target is to achieve 100% compliance
with critical protocols, which is vital for safeguarding patient safety. Conducting regular
audits is necessary to assess compliance levels, identify deviations, and implement
corrective actions. When non-compliance is detected, organisations should provide
additional training or system modifications to facilitate adherence, ensuring that staff
remain aligned with best practices.

5.1.2. Regular audits

The objective of conducting regular audits is to serve as a mechanism for identifying
potential risks, enhancing system reliability, and fostering continuous improvement within
healthcare operations. By systematically evaluating various components of the system,
organisations can maintain a high standard of care and address any weaknesses before
they escalate into significant issues.

Audit frequency

Regular audits are to be scheduled on a quarterly basis, providing a consistent framework
for monitoring system performance and compliance. However, flexibility is essential;
additional audits may be warranted in response to significant system updates, changes in
operational procedures, or following the identification of specific issues that necessitate
immediate review. This adaptability ensures that the organisation can respond proactively
to emerging challenges.

Audit areas

Data integrity is foundational to the success of any digital system. Audits in this area will
involve thorough checks of patient records, medication orders, and inventory levels. Auditors
will utilise various methods to validate data accuracy, such as cross-referencing information
against source documents and employing data validation techniques. Ensuring that data is
accurate, complete, and consistent is critical for patient safety, as inaccuracies can lead to
medication errors and compromised care.

With the increasing threat of data breaches, another audit area is the evaluation of security
measures and access controls. Auditors will scrutinise user access logs to verify that only

authorised personnel have access to sensitive information and critical system functionalities.

This involves assessing role-based access controls, reviewing permission settings, and
conducting random checks to identify any unauthorised access. The audit will also consider
the effectiveness of current security protocols and make recommendations for enhancing
data protection measures to mitigate risks.

Audits should also ensure that medication dispensing and administration processes
comply with established safety protocols. Auditors will review records to verify that
medications are dispensed correctly, administered as prescribed, and monitored for
adverse reactions. They will assess whether safety checks - such as double-verifying high-
risk medications - are consistently performed. Any discrepancies or errors identified during
this audit will be carefully analysed, leading to targeted interventions such as enhanced
training, procedural modifications, or system adjustments to prevent recurrence.

Finally, assessing the overall performance of the system ensures that it meets operational
demands. This audit area focuses on key performance metrics, including system uptime,
response times for transactions, and error rates. Auditors will analyse historical
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performance data to identify trends, spikes in error rates, or patterns of system slowdowns.
This analysis can reveal underlying issues that may require technical intervention, such as
upgrades to hardware or software configurations. By monitoring performance consistently,
organisations can maintain efficiency and adapt to changing workloads.

Deliverables

o Detailed audit reports with findings, identified issues, and recommmendations.

e A corrective action plan for any deficiencies discovered during the audits.

5.1.3. Tracking medication error rates

The commitment to enhancing patient safety hinges on the ongoing tracking and reduction
of medication error rates. This objective aims to create a proactive approach to identifying
and mitigating risks associated with medication management. A robust error reporting
system is essential for fostering a culture of safety and transparency within healthcare
settings. This system should be designed to allow healthcare providers to easily report
medication errors, near misses, and adverse events without fear of reprisal. Anonymity in
reporting can encourage more providers to come forward with information about errors,
leading to a more comprehensive understanding of issues. The system should be user-
friendly, ensuring that healthcare professionals can submit reports quickly and efficiently.
Regular training on how to use the reporting system will help ensure all staff are aware of its
importance and functionality.

Once errors are reported, conducting thorough analyses is crucial. This error analysis goes
beyond merely identifying what happened; it delves into understanding why the error
occurred. Factors may include system usability issues that hinder effective use, workflow
inefficiencies that create opportunities for mistakes, or gaps in training that leave staff
unprepared to use the medication management system effectively. By employing
interdisciplinary teams for analysis, organisations can gain diverse perspectives and
insights, fostering a holistic understanding of the contributing factors to medication errors.

Based on the findings from error analysis, targeted interventions should be developed and
implemented. These interventions can take various forms, including adjustments to the
medication management system - such as introducing alerts for high-risk medications or
streamlining the user interface to reduce confusion. Process redesign may also be necessary,
focusing on improving workflows to minimise the chances of errors. Additionally, providing
staff with tailored training sessions can help close any knowledge gaps identified during the
analysis. These interventions should be grounded in evidence-based practices to ensure
their effectiveness.

The success of interventions hinges on regular follow-up and review processes. Monitoring
subsequent error rates after implementing changes allows organisations to assess the
impact of their interventions. It is essential to establish KPIs to track these rates over time. If
error rates do not decrease as anticipated, the organisation should be prepared to adjust
strategies accordingly. This iterative process of monitoring, evaluating, and refining
interventions fosters a culture of continuous improvement, where patient safety remains a
top priority. Regular feedback loops with staff involved in medication management can
provide additional insights, ensuring that the system evolves in alignment with user
experiences and challenges.
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Deliverables

A comprehensive error reporting and tracking system with regular reports on
error rates and trends.

Documentation of root cause analyses and corrective actions taken.
Ongoing monitoring of the impact of interventions on error rates.

5.1.4. User satisfaction monitoring

User satisfaction is a key determinant of the success of any digital health system, particularly
those integrated into daily workflows. Continuous feedback and improvement cycles keep
the system aligned with user needs, mitigate frustrations, and ensure that it remains a
supportive tool for healthcare providers. A structured approach to user satisfaction
monitoring helps identify both widespread and isolated issues, enabling timely intervention
and fostering a positive user experience that benefits patient care.

Regular surveys, conducted at least quarterly, allow healthcare organisations to collect
quantifiable data on user satisfaction with the system. By tracking changes in satisfaction
over time, the organisation can pinpoint trends and identify areas needing improvement.
Including open-ended questions allows users to share specific challenges or positive
experiences, providing deeper insights into their interaction with the system. For more in-
depth feedback, organising focus groups or one-on-one interviews with users can be highly
effective. These sessions allow users to discuss their experiences in detail, especially those
who might be facing unique challenges or harbouring resistance to the system. Focus
groups also foster dialogue between users and system administrators, revealing hidden
barriers to system adoption and generating constructive suggestions for improvement.
Prioritising groups that include clinicians, pharmacists, and other frequent users helps
ensure that feedback represents the system’s core user base.

Once feedback has been collected, it is essential to analyse and act upon it, moving into
feedback implementation. By identifying commmon themes in user concerns, the organisation
can prioritise adjustments that offer the most impact. System administrators and
development teams should work closely to implement these changes in a way that
minimises disruption. For instance, if usability is an issue, enhancements to the interface or
simplifications to the workflow can significantly improve satisfaction. Creating a roadmap
for implementing feedback-based changes helps communicate to users that their input is
valuable and directly shapes system evolution. Keeping users informed of updates and
improvements made in response to their feedback with regular updates builds a foundation
of trust. Transparent communication about these changes demonstrates that user
satisfaction is a priority, and that feedback is taken seriously. For significant updates,
consider offering a brief walkthrough of the changes, highlighting how they address specific
concerns raised by users.

Deliverables
User satisfaction survey results and analysis.

Summaries of focus group discussions with actionable insights.
A documented plan for implementing changes based on user feedback.
Communication updates to users highlighting improvements and successes.
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5.1.6. System downtime monitoring

System downtime - whether planned or unplanned - can severely impact clinical workflows.
Monitoring, analysing, and reducing downtime is essential to maintain the reliability and
consistency that healthcare providers need to manage medications effectively. Establishing
detailed downtime tracking of incidents provides essential data for understanding system
reliability and performance over time. Monitoring tools should be configured to capture
every instance of downtime, logging the exact time, duration, cause, and specific system
areas affected. Both planned and unplanned downtimes are important to record, as each
type contributes differently to overall system availability. Having a central downtime log
offers an accessible record for technical teams to review trends and pinpoint frequent issues,
creating a baseline for future performance improvements.

For unplanned downtimes, conducting a root cause analysis (RCA) uncovers the underlying
issues that led to the disruption. This process may involve examining factors such as
software bugs, server malfunctions, network issues, or configuration errors. By identifying the
precise reason for each downtime, RCA enables teams to address specific vulnerabilities
rather than applying generic fixes. RCA findings should be documented comprehensively
and include any immediate actions taken to restore functionality, ensuring that each
incident contributes to a learning process that reduces future risks. Based on RCA insights,
implementing preventive measures ensures that similar downtimes are less likely to recur.
These measures might include infrastructure upgrades (e.g, adding backup servers or
enhancing network security), establishing redundancy systems (such as failover solutions
to switch to backup systems if primary ones fail), or fine-tuning system configurations to
enhance stability. Preventive actions must be carefully planned and communicated,
especially if they involve significant system changes. The goal is to create a more resilient
system infrastructure that can handle unexpected disruptions with minimal impact on
operations.

For planned downtimes, it is essential to maintain communications with users to avoid
unanticipated disruptions. Notifications should detail the nature, purpose, and expected
duration of the maintenance, as well as how it may impact system availability. Scheduling
maintenance during off-peak hours (e.g. nights or weekends) minimises the impact on
workflows. Regular, advanced communication through emails, internal alerts, or system
messages helps users prepare, fostering a proactive approach that maintains trust and
limits the adverse effects on patient care.

Deliverables

e A downtime tracking log with details of each incident, including cause,
duration, and impact.

Documentation of root cause analyses for unplanned downtimes.
Preventive action plans to minimise future downtimes.

5.2. Continuous improvement in digital medication
management

Continuous improvement is essential for ensuring that a digital medication management
system remains effective, efficient, and aligned with the latest industry standards and
innovations. This process involves establishing mechanisms for ongoing feedback, staying
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informed about emerging trends and innovations, and implementing changes that enhance
the system's performance and user satisfaction. The following plan outlines key areas for
achieving ongoing improvement, ensuring the system remains responsive and aligned with
evolving healthcare needs.

5.2.1. Establish a process for continuous feedback

The objective is to establish a structured and ongoing process for collecting, analysing, and
acting on user feedback to ensure that the digital medication management system
continues to evolve and meet the needs of healthcare providers effectively. To achieve this
objective, the first step is to establish various feedback channels that facilitate user input
and ensure that all voices are heard. These channels include:

Online feedback forms: feedback forms can be embedded within the hospital's intranet
or directly integrated into the medication management system, providing users with a
convenient method to submit feedback at any time. The forms should be user-friendly,
with well-structured questions that cover various aspects of the system. These forms
should include both quantitative scales for rating specific components of the system and
qualitative sections, allowing users to elaborate on their experiences.

Surveys: regular surveys facilitate gathering structured feedback. These surveys could be
administered quarterly or bi-annually, enabling the organisation to track changes in user
sentiment over time. The survey questions should be carefully crafted to elicit meaningful
insights, combining Likert scale questions for quantitative analysis with open-ended
questions that invite detailed user comments.

Focus groups: By organising periodic focus group sessions with representatives from
various departments, the organisation can facilitate rich discussions about specific
functionalities of the system. These sessions should be guided by skilled moderators who
can steer the conversation to ensure that all voices are heard and that participants feel
comfortable sharing their thoughts.

Suggestion boxes: these suggestion boxes should be positioned in accessible locations
throughout the organisation, and staff should be actively encouraged to use them to
share ideas for improvement or express concerns.

Once feedback has been collected through these various channels, a dedicated team or
committee is tasked with reviewing and analysing the feedback. This team should be
composed of individuals with diverse expertise, enabling them to understand different
perspectives and concerns. The process begins with categorising the feedback into distinct
areas. By organising feedback in this way, the organisation can better identify patterns and
prioritise issues that require immediate attention. The team should prioritise the feedback
based on several factors, including its impact on patient care, the frequency of occurrence,
and the feasibility of potential solutions. For example, feedback highlighting a significant
usability issue that affects a large number of users would take precedence over a less critical
feature request. For each prioritised issue, the team should develop a detailed action plan
that outlines the necessary steps for resolution, including specific timelines and
responsibilities assigned to individuals or teams. This structured approach not only ensures
that feedback is taken seriously but also promotes accountability within the organisation.
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Deliverables

e A documented feedback process with clearly defined channels,
responsibilities, and timelines.
Regular reports summarising feedback received actions taken, and outcomes
achieved.
Communication updates to users detailing improvements made based on
their feedback.

5.2.2. Stay informed about emerging trends and innovations

The objective of staying informed about emerging trends and innovations is to ensure that
the medication management system remains cutting-edge and aligned with the latest
technological advancements and industry best practices. To achieve this, it is essential to
designate a team or an individual tasked with conducting thorough industry research on the
latest developments in digital medication management.

This research should encompass a variety of methods, starting with the regular review of
industry publications. Healthcare IT journals, white papers, and reports from reputable
organisations such as HIMSS, the American Medical Informatics Association (AMIA), and the
European Federation for Medical Informatics (EFMI) are valuable sources of information.
Participation in industry conferences, webinars, and workshops can provide opportunities to
learn from thought leaders, network with peers, and explore new technologies and
innovations firsthand. Networking with industry peers through professional networks, online
forums, and social media platforms also plays a vital role in this effort.

To complement these research efforts, maintaining a ‘technology watchlist’ should track
emerging technologies, tools, and software that could enhance the medication
management system. This watchlist should be a dynamic document that records emerging
technologies, tools, and software solutions relevant to medication management. For
example, exploring the integration of Al and machine learning within medication
management systems could provide significant advantages, such as predictive analytics
for patient outcomes, automated decision support systems, and tailored medication
recommendations based on patient-specific data. Examining the potential applications of
blockchain technology can enhance data security, ensuring the integrity and traceability of
medication records. Blockchain can provide an immutable ledger that supports safe data
sharing across different stakeholders in the healthcare ecosystem, thereby reducing the risk
of data breaches or unauthorised access. The integration of telemedicine capabilities into
the medication management system is another important trend to consider. As telehealth
becomes increasingly prevalent, incorporating e-prescription functionalities and remote
patient monitoring into medication management systems can enhance care delivery,
especially for patients with chronic conditions or those requiring frequent medication
adjustments. Wearable health technology represents another promising area. By staying
informed about advancements in wearable devices, organisations can explore integration
opportunities that allow for real-time monitoring of patient data, including vital signs or
medication adherence. This integration can provide healthcare providers with actionable
insights, allowing for timely interventions and personalised care.
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Before fully adopting any new technologies or innovations, it is advisable to implement pilot
programs or small-scale trials. This approach allows organisations to assess the feasibility
and effectiveness of new technologies in their specific operational context. By carefully
evaluating how well the new technology integrates into existing workflows, organisations can
identify potential barriers and make necessary adjustments. Additionally, measuring the
impact of the technology on patient care and user satisfaction provides valuable data that
can inform decision-making processes. Gathering feedback from participants offers
valuable insights into their experiences, highlighting challenges and benefits encountered
while using the new technology. This feedback is instrumental in refining the approach and
ensuring that any broader implementation is well-informed and tailored to meet the needs
of users.

Deliverables

e A technology watchlist regularly updated with potential innovations and
trends.

A calendar of industry events and conferences attended by relevant staff.
Reports from pilot programs or trials assessing the feasibility and impact of
new technologies.

5.2.3. Implementing continuous improvement initiatives

The objective is to ensure that the medication management system undergoes continuous
improvement, driven by user feedback, emerging trends, and the evolving needs of the
organisation. To ensure the system remains effective and relevant, regular system reviews
will be scheduled, typically on an annual or bi-annual basis. These reviews will bring together
key stakeholders - such as IT personnel, clinical leaders, and end-users - to evaluate the
system’s performance against predetermined KPIs. During these feedback reviews,
stakeholders will assess the system’s functionality, identify specific areas that require
enhancement, and discuss feedback collected from users since the last review. This
collaborative approach ensures that various perspectives are considered. Additionally, the
reviews will include discussions on emerging trends or technologies. These innovations could
be integrated into the system, allowing the organisation to stay at the forefront of innovation.

As part of the continuous improvement process, it is essential to ensure that staff receive
continuous training and development on new features, updates, and best practices. This
training will not only enhance users’ proficiency with the system but also encourage them to
utilise its capabilities fully. Furthermore, advanced training opportunities shall be provided
for super-users, enabling them to act as resources for their peers. This will help create a
knowledgeable workforce that is equipped to navigate the system effectively and drive
further improvements.

Feedback and findings from the system reviews will inform iterative updates and
enhancements to the medication management system. These updates may include feature
refinements based on needs and technological advancements. For instance, if users identify
a repetitive task that could be automated, this feedback would be considered for system
enhancement. Workflow optimisations will also be prioritised to improve operational
efficiency, reduce errors, and enhance the overall user experience. Furthermore, security
upgrades will be a continual focus, ensuring that patient data remains protected and that
the system complies with evolving regulations.
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It is also essential to regularly benchmark the system’s performance against industry
standards and best practices. This involves collecting and analysing data on key
performance metrics to identify gaps where the system may fall short compared to
established standards. By understanding these gaps, the organisation can prioritise areas
for improvement. Additionally, adopting best practices from leading healthcare
organisations will provide insights into effective strategies and innovations that can be
implemented within the organisation.

Deliverables

e Documentation from regular system reviews, including action plans for
identified improvements.
A continuous training schedule with a focus on system updates and best
practices.

A log of iterative system updates and enhancements, with details on their
impact.

Benchmarking reports comparing your system’s performance to industry
standards.

5.2.4. Celebrating successes and recognising contributions

The objective is to foster a culture of continuous improvement by acknowledging and
celebrating the achievements and contributions of staff involved in optimising the
medication management system. One of the key strategies is to celebrate milestones or
develop recognition programmes. Another effective strategy is to share success stories.
Regularly disseminating narratives that highlight how continuous improvement efforts have
positively impacted patient care, workflow efficiency, or staff satisfaction can inspire others
to contribute. Additionally, organisations might consider incentivising innovation. Offering
incentives for staff who propose innovative ideas or solutions that are successfully
implemented can stimulate creativity and engagement.

Deliverables

e A schedule of events and communications celebrating continuous
improvement milestones.
A recognition program with criteria for awards and recognition.

A collection of success stories shared through internal communication
channels.

A system for incentivising innovation and recognising contributions to
continuous improvement.
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Chapter 6 - Checklist for successful implementation

A checklist serves as an essential tool in the implementation of complex projects, particularly
in healthcare settings where precision, accuracy, and compliance are critical. The
introduction of digital systems such as inventory robots, Automated Dispensing Cabinets,
unit dose systems, Computerised Provider Order Entry with gravimetric preparation, and
Barcode Medication Administration entails a multifaceted process that involves numerous
steps, diverse stakeholders, and potential risks. A well-organised checklist plays a vital role
in ensuring that all necessary tasks are completed in the correct sequence, significantly
reducing the chances of errors, omissions, or delays.

Why a checklist is important in the implementation process

Ensured comprehensive coverage: One of the primary advantages of using a checklist
is that it guarantees comprehensive coverage of all critical steps in the implementation
process. From the initial planning phase through to the post-implementation review, the
checklist serves as a guiding framework, ensuring that no essential task is overlooked.
This thorough approach is particularly important in healthcare, where the stakes are
high, and oversights can lead to serious consequences.

Enhanced communication and coordination: A checklist provides a clear roadmap for
all team members involved in the project. By delineating responsibilities and deadlines,
it improves communication and coordination among stakeholders, including IT staff,
clinical leaders, and end-users. When everyone is aware of their roles and the timeline
for completion, it fosters collaboration and ensures that tasks are executed efficiently,
minimising misunderstandings and potential bottlenecks.

Facilitation of risk management: Implementing new digital systems comes with
inherent risks, such as technical failures or user resistance. A checklist helps address
these risks systematically by allowing teams to identify potential issues at each stage of
the implementation process. This proactive approach enables timely mitigation
strategies to be put in place, ultimately enhancing the likelihood of successful adoption.

Improved efficiency: By breaking down the implementation process into manageable
tasks, a checklist streamlines operations and enhances overall efficiency. It allows
project teams to track progress more effectively, manage resources judiciously, and
allocate time and attention where it is most needed. This structured approach minimises
the chances of delays and ensures that the project stays on schedule.

Support for compliance and accountability: Compliance with regulatory and legal
standards is paramount in healthcare. A checklist ensures that all regulatory and
compliance requirements are met throughout the implementation process. Additionally,
it provides a documented record of the steps taken, which is invaluable for audits and
future reviews. This accountability not only protects the organisation from potential
liabilities but also reinforces best practices and standards within the team.

A Checklist template for the digitalisation of medication management is provided in
Appendix V.
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Chapter 7 - Case studies

This guide presents a comprehensive look at the digital transformation of healthcare
systems through real-world case studies. Each case study is a practical exploration of the
challenges faced, solutions implemented, and lessons learnt during the digitalisation of
hospital medication management pathways. The case studies focus on various aspects of
digital transformation, including technical integration, clinical alignment, organisational
change, and policy challenges. These case studies serve as a valuable resource for health
managers, policymakers, and stakeholders looking to understand the nuances of digitalising
healthcare practices.

National Cancer Information System (NCIS), Ireland

The National Cancer Information System (NCIS) is a single national computerised system
that records and stores information relevant to a patient’s health care. This information
includes:

Name and Address
Medical History

Cancer Diagnosis
Treatment Possibilities
Cancer Drug Treatment.

The National Cancer Control Programme (NCCP) established a steering group to develop a
framework for the procurement and implementation of a National Cancer Information
System for the optimal and safe delivery of systemic, anticancer treatment (SACT); and
ePrescribing and eAdministration of cancer drug treatment, for the treatment of cancer in
publicly funded hospitals. However, like most large-scale digitalisation projects, it faced
significant barriers that needed to be overcome to achieve national success. 2019 marked a
significant point for the NCIS project with the first go-live occurring in St Luke’s Hospital
Rathgar. Galway University Hospital became the second site to go live with the NCIS system
in November 2019 and was also the first site to perform SACT preparation and MDM
documentation in NCIS.

Barriers to digitalisation

The project encountered several barriers, primarily in the areas of technical integration,
organisational resistance, and clinical alignment. On the technical front, integrating systems
across multiple hospitals at a national level proved to be a complex challenge. Unlike
managing patient data within individual hospital systems, the task of creating a unified,
interoperable platform for hospitals across the country required the development of robust
technical solutions. Organisational and cultural barriers also played a significant role.
Resistance to change, particularly from hospital staff and clinicians, was a major obstacle.
Transitioning to a national digital system required hospitals to adopt standardised drug
usage protocols, patient care pathways, and data-sharing practices. Achieving consensus
across multiple stakeholders, including clinicians, IT experts, and hospital administrators,
was crucial to ensure the system would work effectively at a national scale. From a clinical
perspective, the challenge was to align practices across hospitals, standardising treatment
regimens, medication usage, and patient care pathways, while still ensuring high-quality
care and patient safety. The need for clinical alignment was paramount in ensuring the
system met the varied needs of hospitals and clinicians while maintaining consistency and
quality of care.
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Overcoming barriers

A central aspect of overcoming technical challenges was the development of a Master
Patient Index (MPI). The MPI ensured that each patient was assigned a unique identifier within
the system, independent of where or when they received treatment. This system not only
facilitated streamlined patient data management across multiple facilities but also
significantly improved the accuracy and consistency of medical records. Another challenge
was ensuring interoperability across different hospital systems. From the start, the project
clearly defined the scope of interoperability. Hospital systems were integrated to share
demographic information, while laboratory systems were connected to enable access to
medical results without the reliance on traditional lab reports. Although radiology requests
were included in the integration, the full rollout of this functionality is planned for 2026. To
ensure flexibility while maintaining system integrity, laboratory results are still only
accessible through local lab systems, rather than a centralised national platform.

To address organisational and cultural challenges, an Implementation Group was
established to govern the project. This group, composed of both clinicians and technical
experts, was responsible for defining system configurations, addressing workflow integration,
and ensuring the long-term sustainability of the project. Clinicians played a key role in
driving decisions rather than operating from a central office, which fostered a sense of
ownership and autonomy over system functionalities. The group worked collaboratively on
configuring critical elements such as Computerised Provider Order Entry systems, pharmacy
modules, Electronic Health Records, and Medical Device systems. Particular attention was
paid to aligning these systems with clinicians’ workflows, ensuring ease of use and greater
adoption. The project also emphasises the secondary use of data. By enabling clinicians to
access and analyse data for research, quality improvement, and patient care optimisation,
the project balanced the technical requirements of system implementation with practical,
clinician-centred needs. This approach was crucial in driving clinician engagement and
ensuring the system met both technical and healthcare objectives.

Digitalisation process: a step-by-step approach

In the pre-implementation phase, the NCIS focused on strategic planning, creating a
Steering and Project Board to guide decision-making. A comprehensive business case was
developed, and relevant stakeholders were engaged early. Despite a lengthy approval
process, securing business and financial support ensured adequate resources. A
Programme Manager from the eHealth team helped streamline the process. Clinicians were
instrumental in bringing together technical, clinical, and managerial stakeholders to ensure
alignment and collaboration. In the vendor selection phase, a formal tender process was
used to select a vendor, with clear expectations and case studies shared upfront. Clinicians
were involved to ensure the chosen solutions met clinical needs and workflows, ensuring the
best fit for both technical and clinical requirements.

In the implementation phase, training was central to success, with senior clinical leadership
and eHealth teams supporting the process. Effective sponsorship ensured clinicians and
managers had the time and resources for training, though IT staff were more engaged than
clinicians at times. The go-live strategy was carefully planned, with roll-out in two phases
across four hospitals. Flexibility within the national framework allowed hospitals to select their
level of digitalisation, while still meeting project goals.

During the Post-Go-live, the national office provided ongoing assistance, and vendors
offered technical and workflow support. A User Group was established to collect feedback,
implement changes, and ensure the system remained aligned with user needs, addressing
issues efficiently through in-house support rather than relying solely on the vendor.
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Procurement

The procurement process adhered to EU tendering regulations to ensure that the project was
carried out transparently and in compliance with legal guidelines. The first step involved
developing a comprehensive set of specifications that outlined both technical and clinical
requirements. This process required input from various stakeholders, including clinicians, IT
professionals, and management, to ensure that the project specifications were thorough
and accurately reflected the needs of all parties involved. Engaging these stakeholders early
on was critical to prevent misalignments later in the process. Throughout the procurement
process, it was important to maintain continuous involvement from all stakeholders,
especially clinicians and technical teams, to ensure the project's goals aligned with the
actual needs of the users. This collaborative approach helped in defining the project
requirements more effectively and ensured that the selected solution would be functional
and user-friendly. The involvement of clinicians was particularly vital in ensuring that the
system design met real-world clinical workflows, thereby increasing the likelihood of
successful adoption.

Once the specifications were finalised, a formal tendering process was conducted where
vendors submitted proposals based on the outlined requirements. These proposals were
rigorously evaluated against predefined criteria, which included both technical and clinical
suitability, cost-effectiveness, vendor track record, and timeline feasibility. This structured
evaluation process ensured the selection of the most appropriate vendor for the project.
After selecting the vendor, negotiations took place to finalise the technical specifications,
timelines, and costs. This phase was critical in ensuring that all aspects of the project were
aligned with the organisation’s expectations and needs. It was important to ensure that both
the vendor and the project team had a clear understanding of the scope of work, which
helped prevent misunderstandings during implementation.

The procurement process underscored the importance of starting early and allowing
enough time for each phase, including the development of specifications, stakeholder
consultation, and tender evaluation. It also highlighted the need for transparent processes
to ensure fairness and secure the best possible outcome for the project. By engaging all
relevant stakeholders from the outset, the organization was able to ensure that the chosen
solution would address all clinical and technical requirements effectively. Clear and detailed
specifications played a crucial role in preventing misalignments between project goals and
vendor offerings, making it a key component of the process.

Monitoring

To ensure the continuous improvement of the system, the NCIS has developed a structured
approach that prioritises ongoing monitoring of system usage and the active involvement
of end users in the feedback process. Monitoring system usage is central to identifying areas
where users encounter challenges or experience dissatisfaction. When these issues arise,
users are encouraged to explore alternative solutions or methods, while the organization
remains committed to addressing pain points through active listening and prompt
intervention.

A key component of this improvement process is the establishment of a User Group, which
is made of system users, including pharmacists, doctors, and other hospital staff. This group
serves as an important source of ongoing feedback, regularly discussing the user experience
and suggesting system improvements. The User Group is not a national-level committee but
operates at the hospital level, allowing for targeted, localised feedback that is directly
relevant to the specific needs and workflows of individual hospitals. Additionally, there is an
Implementation Decision Group composed of clinical professionals, who review the
feedback and guide decisions based on user input. This decision-making group ensures that
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system adjustments and improvements are made in alignment with user needs and clinical
priorities.

Another essential element of the continuous improvement process is fostering collaboration
and knowledge sharing among hospitals within the network. By creating forums for
conversation, hospitals can regularly share best practices, successful strategies, and
insights on improving system performance. This collaborative exchange not only allows
individual hospitals to learn from each other but also promotes the widespread adoption of
effective strategies across the entire system, ensuring that improvements are scalable and
impactful.

The national system also promotes the standardisation of processes, which contributes to
consistent and high-quality service delivery across hospitals. This standardisation not only
enhances the functionality of the computer system but also drives broader improvements
in healthcare services, aligning them with the overall goals of efficiency, accuracy, and
patient-centred care. By fostering a culture of collaboration, learning, and continuous
feedback, the NCIS creates a dynamic and responsive system that evolves over time to meet
the needs of both users and patients. This approach ensures that the system remains
adaptive and effective in addressing new challenges and opportunities as they arise.

Denia Hospital, Spain

Denia Hospital, formally known as Marina Salud Hospital (Hospital de Dénia), is a prominent
healthcare institution located in the city of Dénia in Alicante, Spain. It is part of the Valencian
Community public health network and is recognised for its innovative management model,
blending public healthcare services with private-sector management under a concession
agreement. The Department of Health of Dénia serves 170.000 users in the Alicante region of
Marina Alta. The health area is made up of 11 basic health zones.

Dénia Hospital has developed a comprehensive action protocol for patients eligible for
telerehabilitation. Eligibility is determined based on criteria assessed by a physician from the
Locomotor System Unit. Once identified, the hospital's physiotherapists create a
personalised therapeutic exercise plan for each patient using the ReHub digital platform.
This platform enables continuous monitoring of the patient's progress and facilitates
seamless communication through chat and video calls. The protocol is designed to
accommodate patients with diverse pathologies and conditions, ensuring it addresses a
wide range of needs. Treatment typically lasts 7 to 8 weeks, with patients participating in four
telerehabilitation sessions per week. Each session includes 4 to 5 targeted exercises tailored
to the individual.

Barriers to digitalisation

Despite the potential benefits of telerehabilitation, the Dénia Hospital identified several
barriers to the digitalisation process. Resistance to change emerged as a significant
challenge, with both patients and healthcare professionals expressing reluctance to move
away from traditional rehabilitation methods. Many were concerned about the effectiveness
of remote care compared to in-person therapy, which created hesitation in adopting the
new system. Additionally, insufficient training and skill gaps posed another obstacle. The
successful implementation of digital platforms like ReHub requires comprehensive training.

Gaps in technical knowledge among staff limited the full utilisation of the system capabilities.

Addressing these challenges is essential to ensure the seamless integration of
telerehabilitation into routine care practices.

93




Overcoming barriers

The Denia Hospital invested in a structured change management process which involved
identifying change leaders within the organisation to guide the transition, setting clear goals,
and creating a detailed roadmap for each phase of implementation. Regular workshops and
interactive sessions helped staff understand why the change was necessary and what
benefits it would bring, reducing uncertainty and fostering involvement. It was also crucial to
clearly explain the advantages of digitalisation, ensuring staff understood how the changes
would improve efficiency, enhance patient outcomes, and streamline workflows.
Demonstrating these benefits through data, case studies, and real-life success stories, built
confidence while using peer advocates who embraced digital tools and encouraged
adoption through relatable experiences. Actively listening to individual concerns and
addressing specific challenges, built trust and alleviated resistance, while offering one-on-
one coaching and creating a safe space for feedback ensured a smooth transition. By
supporting individuals at every stage, health organisations like Denia can transform
resistance into engagement, making digitalisation a shared achievement.

To address insufficient training and skills gaps, the Denia Hospital planned extensive, role-
specific training programmes to ensure all staff, regardless of their technical proficiency,
were equipped to use new tools effectively. These programmes combined theoretical
knowledge with hands-on practice, providing on-demand resources such as video tutorials
and quick reference guides, along with an accessible helpdesk for continuous support.
Regular refresher courses further enhanced skill development. Additionally, identifying
dynamic leaders within the organisation to act as champions of digitalisation, motivated
colleagues, built confidence, and provided peer-to-peer support while relaying feedback to
management. Finally, agreeing on a clear, phased process for incorporating digitalisation
ensured alignment and transparency. Developing a detailed implementation plan with
timelines, and milestones, and engaging staff early in the process fostered a sense of
ownership, minimised resistance, and maximised the potential for successful adoption.

Digitalisation process: a step-by-step approach

The Denia Hospital undertook a comprehensive digitalisation process aimed at improving
clinical operations, enhancing patient care, and increasing efficiency across the
organisation. Recognising that digitalisation is not just a technical project but a clinical
management initiative, the hospital’'s leadership prioritised engaging managers from
various departments to guide the process. The hospital’s digitalisation strategy focused on
improving clinical workflows through greater security, reduced response times, and more
personalised care.

In the pre-implementation phase, the digitalisation process began with awareness and
training for all staff affected by the changes. This phase was crucial to ensuring that
everyone in the hospital understood how the new digital processes would impact their daily
work. Workshops, seminars, and hands-on training were provided to help staff gain
familiarity with new tools. By empowering staff with the knowledge to use the tools effectively,
the hospital aimed to reduce resistance and increase confidence in the new systems. Once
the groundwork was laid through training, the hospital's management team focused on
defining a clear digital strategy. This strategy aligned technological investments with the
hospital's broader goals of improving patient outcomes and operational efficiency. The
strategy was developed in collaboration with department heads, executives, and frontline
users. Feedback was collected from key stakeholders to ensure the digital transformation
plan addressed the specific needs of various departments, including clinical, administrative,
and support functions.
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In the implementation phase, the hospital proceeded to implement key projects and
necessary technologies. This phase involved the installation of digital tools such as
electronic health records, telemedicine platforms, and patient management systems. The
implementation was carefully managed to minimise disruption to daily operations, with
phased rollouts across different departments. The hospital also focused on adapting
workflows to integrate these new tools seamlessly into clinical practices.

During the post-Go-live, the hospital entered the analysis and optimisation phase. The
effectiveness of the digital tools was closely monitored through performance metrics,
feedback from staff and patients, and real-time data analysis. This phase ensured that any
challenges or inefficiencies in the new systems could be identified and addressed promptly.
Continuous improvements were made based on feedback, with adjustments to strategies
and tools to ensure long-term success.

Key elements for successful implementation

At the Denia Hospital, the pre-implementation phase involved careful strategic planning to
align the digitalisation efforts with the hospital’s goals. This phase began with defining clear
objectives, timelines, and milestones for the transformation, ensuring that the digital tools
would enhance patient care and operational efficiency. A strong business case was
developed to justify the investment, outlining the expected benefits such as improved
security, shorter response times, and personalised care, along with detailed financial
projections. To gain support for the initiative, the Denia Hospital engaged stakeholders early
in the process, involving hospital managers, department heads, and IT teams. This
collaborative approach helped address concerns and ensured that the transformation had
broad backing across the hospital.

The sourcing and selection of suppliers involved a thorough process to ensure that the
chosen partners could meet the technical requirements and offer long-term support for the
digitalisation project. The hospital issued tenders to promote transparency and ensure
competitive selection of suppliers, aligning with the project’s objectives. Additionally, the
Denia Hospital leveraged EU procurement rules to foster innovation, particularly in the area
of digital medicines management, ensuring access to the latest technologies while
promoting fair competition and compliance with regulations. This approach facilitated the
integration of advanced solutions that enhanced the hospital's digital transformation.

During the implementation phase, thorough preparation and training were key to ensuring
the success of the digitalisation project. Staff received tailored training sessions to ensure
they could effectively use the new digital tools, with ongoing support available to address
any challenges. A well-defined startup strategy was crucial for the smooth rollout of the
digital systems, coordinating installation, data migration, and integration with existing
hospital workflows. After the systems went live, post-live deployment focused on monitoring
performance, resolving any issues, and optimising the technology to ensure it met the
hospital's operational and clinical goals, ensuring the long-term success of the digital
transformation.

Procurement

The procurement and tendering process began by establishing basic requirements for the
digitalisation project. The hospital then contacted leading suppliers in the market who could
meet these requirements. Suppliers were invited to present their functionality and approach
during several sessions with the functional and technical leaders at the hospital. After
reviewing all the proposals, the team prepared a technical specification document that
outlined the hospital's needs and current technological standards. The proposals were
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evaluated based on how well they addressed these specifications, and the proposal with the
best evaluation was selected for implementation.

For organisations embarking on similar digital transformation projects, the Denia Hospital
recommends starting with clear and well-defined requirements. Engaging with a range of
suppliers through presentations will allow for a deeper understanding of what each solution
offers. Additionally, ensuring collaboration between functional and technical leaders to
create a comprehensive specification document will help align the project with
organisational needs. Finally, evaluating proposals thoroughly based on established criteria
will ensure that the best solution is selected for long-term success.

Monitoring

Monitoring and continuous improvement of digitalised processes are carried out through
two main channels: the User Support Center and the Digital Innovation Office. The User
Support Center plays a key role in monitoring the user experience by tracking the evolution
of incidents, questions, and proposals related to the newly implemented digital solutions.
This helps the hospital identify immediate issues or areas for improvement based on user
feedback. By addressing these concerns promptly, the hospital ensures that the system
remains functional and responsive to the needs of the staff and patients. The User Support
Center also collects suggestions for further enhancements, which contributes to the iterative
refinement of the system. In addition to this, the Digital Innovation Office is tasked with
evaluating the overall performance of the digitalised processes. Their focus is on continuous
improvement, analysing workflows, and identifying inefficiencies or opportunities to optimise
the technology. The office works closely with the clinical and technical teams to ensure that
digital solutions are being used to their fullest potential and that processes are streamlined
to enhance patient care, reduce wait times, and improve operational efficiency.

While the Denia Hospital does not use a set of standard KPIs, each digital process is assessed
on a case-by-case basis. For each new system or process, relevant performance indicators
are identified, depending on the goals of the specific project. These metrics might include
response times, user satisfaction, incident resolution time, or patient outcomes. By tailoring
the KPIs to the unique needs of each process, the hospital can accurately track performance
and measure the impact of digital tools. Regular review of these indicators helps to ensure
that the digital systems remain aligned with the hospital's goals and continue to provide
value. Any areas that need improvement are addressed quickly, and iterative updates to the
system are made to enhance its functionality. This commitment to continuous monitoring
and improvement ensures that the Denia Hospital's digital transformation remains dynamic,
effective, and responsive to changing needs.
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Chapter 8 - Appendices

To enhance understanding and provide substantial support for your initiatives, this
guidebook includes carefully curated appendices that serve as supplementary materials.
These appendices are crafted to strengthen your arguments and offer practical tools and
insights. By utilising them, you can effectively advocate for the digitalisation of hospital
medication management systems in your own healthcare setting, equipped with robust
evidence and well-structured plans.

Here is a detailed overview of the appendices:
Appendix | - Digitalisation of medication management in hospitals: overview and
benefits

Key principles, benefits, and case studies illustrating safety and efficiency
improvements

Appendix Il - Strategic planning for implementation template

A step-by-step guide to planning your digitalisation project effectively.

Appendix lll - Business case for the implementation of Inventory Robot, ADCs, Unit
Dose System, CPOE with Gravimetric Preparation, and BCMA (in Euros)

Frameworks for financial analysis and demonstrating return on investment.

Appendix IV - Stakeholder engagement plan

Strategies to identify, engage, and build support among stakeholders.

Appendix V - Checklist for successful implementation

An actionable list to ensure a smooth and risk-free project rollout.

These appendices not only bolster your advocacy efforts with evidence and actionable
resources but also illustrate the tangible benefits, such as improved patient safety,
enhanced operational efficiency, and significant reductions in medication errors. Moreover,
this section empowers readers to dive deeper into each topic as needed, providing valuable
context and additional details without disrupting the flow of the main content. In this way,
the guidebook serves as a comprehensive and practical tool for driving meaningful change
in healthcare management.
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APPENDIX | - Digitalisation of medication management
in hospitals: overview and benefits

1.  Pharmacy Information Systems (PIS)

Pharmacy Information Systems are specialised software platforms used to manage and streamline
the various operations within a pharmacy, particularly in healthcare settings like hospitals and clinics.
PIS are integral to modern healthcare, facilitating the safe, efficient, and accurate dispensing of
medications, as well as ensuring effective inventory management and regulatory compliance. These
systems are often integrated with other healthcare systems, such as Electronic Health Records (EHRs)
and Clinical Decision Support Systems (CDSS), to support comprehensive medication management.

Key Functions of Pharmacy Information Systems

Medication order management

Function: Manage and process medication orders from healthcare providers.

Capabilities:
Receive electronic prescriptions (ePrescriptions) directly from health providers.
Verify and process medication orders, ensuring accuracy and compliance with
prescribed therapies.
Facilitate communication between pharmacists and prescribers for order
clarifications or modifications.

Inventory management

Function: Track and manage the pharmacy’s inventory of medications and supplies.

Capabilities:
Monitor stock levels in real-time, including tracking the quantities of medications on
hand, in use, and on order.
Generate automatic alerts when stock levels fall below predefined thresholds,
prompting reordering.
Track expiration dates of medications and prioritise the dispensing of medications
that are nearing expiration to reduce waste.

Medication dispensing

Function: Support the accurate and safe dispensing of medications to patients.

Capabilities:
Interface with Automated Dispensing Cabinets (ADCs) and other dispensing systems
to ensure correct medication dispensing.
Provide barcode scanning capabilities to verify the correct medication and dosage
before dispensing.
Document and record each dispensing event in the system, ensuring accurate and
complete patient records.

Patient medication profiles

Function: Maintain detailed medication profiles for each patient.

Capabilities:
Store and manage comprehensive medication histories, including current and past
prescriptions, allergies, and adverse drug reactions.
Provide pharmacists with access to patient medication profiles for informed
decision-making during the dispensing process.
Facilitate medication reconciliation processes by comparing new orders with existing
medications to avoid duplications or conflicts.
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Clinical decision support integration
Function: Enhance medication safety through integrated decision support tools.
Capabilities:

Provide alerts for potential drug interactions, contraindications, and patient-specific
factors that could affect medication safety.

Offer dosage calculation tools, especially for paediatric and geriatric populations, to
ensure accurate dosing.

Recommend alternative therapies or flag non-formulary medications, supporting
cost-effective prescribing practices.

Regulatory compliance and reporting
Function: Ensure compliance with legal and regulatory requirements related to medication
management.
Capabilities:

Generate reports required for regulatory compliance, such as controlled substance
tracking, adverse drug reaction reporting, and inventory audits.

Maintain detailed logs of all pharmacy activities, including dispensing, returns, and
inventory adjustments, for audit purposes.

Ensure compliance with data protection regulations, such as GDPR, by securely
storing and transmitting patient and medication data.

Financial management
Function: Manage the financial aspects of pharmacy operations.
Capabilities:

Process billing and insurance claims for medications dispensed, including handling
co-pays and deductibles.

Track and manage pharmacy expenses, such as medication purchases, supplies,
and labour costs.

Provide financial reporting tools to analyse revenue, costs, and profitability of
pharmacy operations.

Workflow management and automation
Function: Streamline pharmacy workflows and automate routine tasks.
Capabilities:

Automate routine pharmacy tasks, such as prescription processing, medication
dispensing, and inventory management, to improve efficiency.

Provide tools to help pharmacy staff prioritise and track their work.

Support the delegation and monitoring of tasks, ensuring that all activities are
completed on time and according to protocol.

Medication error prevention
Function: Reduce the risk of medication errors through built-in safety features.
Capabilities:

Implement double-check systems and alerts to prevent dispensing the wrong
medication or dosage.

Offer real-time verification against the patient's medication profile to ensure the
correct drug is being dispensed.

Integrate with Barcode Medication Administration (BCMA) systems to further reduce
errors during the administration process.
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Patient counselling and education

Function: Support pharmacists in providing patient education and counselling.

Capabilities:
Generate patient-friendly medication information leaflets that include details on
dosage, side effects, and usage instructions.
Document counselling sessions and patient queries in the patient’s profile, ensuring
continuity of care.
Provide access to up-to-date drug information resources to assist pharmacists in
educating patients about their medications.

Benefits of Pharmacy Information Systems

Improved medication safety

PIS reduces the risk of medication errors by automating key processes such as order entry,
dispensing, and verification. This ensures that patients receive the correct medication in the
correct dosage, reducing the likelihood of adverse drug events.

Example: A pharmacist receives an alert from the PIS when a prescribed medication could
potentially interact with another drug the patient is taking, preventing a harmful interaction.

Enhanced Efficiency and Workflow

PIS streamlines pharmacy operations by automating routine tasks, such as prescription
processing and inventory management. This allows pharmacy staff to focus more on patient care
and less on administrative tasks.

Example: A pharmacy uses PIS to automatically reorder medications when stock levels fall below
a certain threshold, ensuring that essential medications are always available without manual
intervention.

Accurate and Real-Time Inventory Management

PIS provides real-time tracking of medication inventory, helping to prevent stockouts, overstocking,
and wastage. This leads to more efficient inventory management and cost savings for the
pharmacy.

Example: The PIS generates an automatic reorder for a critical medication that is running low,
preventing a potential shortage.

Compliance with Regulatory Requirements

PIS ensures that all pharmacy operations comply with legal and regulatory standards, including
controlled substance management, data protection, and reporting requirements. This reduces the
risk of non-compliance and associated penalties.

Example: A pharmacy uses PIS to generate reports required for controlled substance monitoring,
ensuring compliance with regulations.

Improved Patient Care and Outcomes

By maintaining accurate patient medication profiles and integrating with clinical decision support
systems, PIS helps pharmacists make informed decisions that improve patient care and outcomes.
Example: A pharmacist uses the PIS to review a patient’s medication history and identifies an
opportunity to switch to a more effective therapy, improving the patient’s treatment outcome.

Cost Savings

PIS reduces medication waste, optimises inventory levels, and supports cost-effective prescribing
practices. These efficiencies translate into significant cost savings for the pharmacy and the
broader healthcare system.

Example: The PIS suggests a lower-cost generic alternative to a prescribed brand-name
medication, resulting in savings for both the patient and the healthcare provider.
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Enhanced Communication and Coordination

PIS facilitates better communication and coordination between the pharmacy, healthcare
providers, and other departments. This ensures that medication orders are accurately processed
and that any issues are quickly resolved.

Example: A PIS automatically alerts the prescriber when a prescribed medication is not available,
allowing for immediate adjustment to the treatment plan.

Data-Driven Decision Making

PIS provides detailed analytics and reporting capabilities that support data-driven decision-
making and continuous quality improvement in pharmacy operations.

A pharmacy manager uses PIS-generated reports to analyse medication usage trends and adjust
inventory levels accordingly, optimising stock and reducing waste.

Pharmacy Information Systems (PIS) are essential tools for modern healthcare operations, offering a
wide range of functions that enhance the safety, efficiency, and effectiveness of medication
management. By automating critical processes, improving accuracy, and supporting regulatory
compliance, PIS helps pharmacies deliver high-quality care to patients while optimising their
operations. The benefits of PIS, including improved medication safety, enhanced workflow efficiency,
and cost savings, make them a vital component of healthcare delivery.

2. Medication inventory robots

Medication inventory robots are automated systems designed to optimise the management of
medication inventories in healthcare settings, such as hospitals and pharmacies. These robots are
equipped with advanced technologies, including sensors, cameras, artificial intelligence (Al), and
robotics, to automate tasks such as tracking, organising, and restocking medications. By integrating
with Pharmacy Information Systems (PIS) and Automated Dispensing Cabinets (ADCs), medication
inventory robots play a critical role in improving the accuracy, efficiency, and safety of medication
management processes.

Key Functions of Medication Inventory Robots

Automated inventory tracking

Function: Continuously monitor and track medication inventory levels in real-time

Capabilities:
Use of RFID (Radio-Frequency Identification) tags, barcodes, or other tracking
technologies to identify and record each medication.
Provide real-time updates on stock levels, helping to prevent shortages or
overstocking of medications.
Generate detailed reports on inventory status, usage trends, and stock movements.

Automated Restocking

Function: Automatically restock medications in storage areas, ADCs, or other dispensing

units.

Capabilities:
Robots autonomously transport medications from central storage to designated
locations, such as ADCs or medication carts.
Ensure that medications are always available where needed, reducing the need for
manual restocking by pharmacy staff.
Organise medications within storage units based on predefined protocols, optimising
space utilisation and ensuring that frequently used items are easily accessible.
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Expiration Date Management

Function: Track the expiration dates of medications to ensure that the oldest stock is used

first.

Capabilities:
Monitor expiration dates of all medications in inventory and prioritise the use of those
closest to expiration.
Automatically remove or flag expired medications, preventing them from being
dispensed.
Provide alerts to pharmacy staff when medications are nearing their expiration dates,
allowing for timely usage or disposal.

Automated Reordering

Function: Trigger automatic reordering of medications when stock levels fall below

predefined thresholds.

Capabilities:
Integrate with the PIS to automatically generate purchase orders based on real-time
inventory data.
Monitor lead times and adjust reordering schedules to ensure that medications are
replenished before they run out.
Manage the entire reordering process, from generating orders to receiving and
restocking medications.

Inventory Auditing and Reporting

Function: Provide comprehensive auditing and reporting capabilities to track inventory

movements and ensure regulatory compliance.

Capabilities:
Maintain detailed logs of all inventory transactions, including restocking, dispensing,
and returns.
Generate audit trails and compliance reports that can be used for regulatory
inspections and quality assurance purposes.
Support customisable reporting features to meet specific needs, such as tracking
controlled substances or monitoring inventory turnover.

Integration with Pharmacy Information Systems (PIS)

Function: Seamlessly integrate with existing pharmacy software to streamline inventory

management processes.

Capabilities:
Automatically synchronise inventory data with the PIS, ensuring that all medication-
related activities are accurately recorded.
Allow real-time updates and communication between inventory robots and the PIS,
facilitating efficient management of stock levels and reordering.
Support cross-system communication, enabling the integration of inventory robots
with other healthcare technologies, such as ADCs and EHRs.

Error Detection and Prevention

Function: Identify and prevent errors in medication inventory management.

Capabilities:
Use Al-driven analytics to detect anomalies in inventory data, such as discrepancies
between expected and actual stock levels.
Provide real-time alerts to pharmacy staff when potential errors are detected,
allowing for immediate investigation and correction.
Reduce the risk of human error by automating routine inventory tasks, such as
counting and organising medications.
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Benefits of Medication Inventory Robots

Increased accuracy and efficiency

Medication inventory robots significantly improve the accuracy of inventory management by
automating tasks that are prone to human error, such as counting and restocking medications.
This leads to more reliable inventory data and reduces the time and effort required for manual
inventory management.

Example: A hospital using inventory robots sees a reduction in discrepancies between reported
and actual stock levels, leading to more accurate inventory records.

Enhanced medication safety

By tracking expiration dates and ensuring that expired medications are not dispensed, inventory
robots contribute to safer medication practices. They also help prevent stockouts of critical
medications, ensuring that patients receive timely treatment.

Example: An inventory robot automatically removes expired medications from storage and alerts
the pharmacy staff, preventing the risk of administering outdated drugs to patients.

Reduced operational costs

Automation of inventory management tasks reduces labour costs and minimises medication
waste due to overstocking or expiration. Inventory robots optimise the use of storage space and
streamline the reordering process, leading to overall cost savings.

Example: A pharmacy experiences a decrease in medication waste and reduced need for manual
labour, leading to significant cost savings over time.

Improved inventory visibility

3. Automated Dispensing Cabinets (ADCs)

Automated Dispensing Cabinets are computerised medication storage and dispensing units widely
used in healthcare settings, particularly in hospitals and long-term care facilities. ADCs are designed
to securely store medications and provide controlled, accurate dispensing to authorised healthcare
professionals at the point of care. By integrating with other healthcare systems, such as Pharmacy
Information Systems and Electronic Health Records (EHRs), ADCs play a supportive role in enhancing
medication safety, efficiency, and accountability.

Key Functions of ADCs

Secure Medication Storage

Function: Provide secure and organised storage for medications, including controlled

substances, to prevent unauthorised access.

Capabilities:
Use of biometric authentication, PIN codes, or badge readers to ensure that only
authorised personnel can access medications.
Segregate medications in individual compartments or drawers to prevent mix-ups
and ensure that each drug is stored according to its specific requirements (e.g.,
temperature, light sensitivity).
Continuous monitoring of access, with detailed logging of who accessed the cabinet
and when.
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Automated Dispensing
Function: Accurately dispense medications to healthcare professionals based on physician
orders.
Capabilities:

Interface with ePrescription systems and EHRs to ensure that the correct medication
and dosage are dispensed for the right patient.

Use "pick-to-light” technology or guided drawer systems to assist the user in selecting
the correct medication, reducing the risk of human error.

Dispense individual doses or unit doses, reducing the need for manual counting and
packaging.

Real-Time Inventory Management
Function: Continuously track and manage the inventory of medications within the cabinet.
Capabilities:

Automatically update inventory levels each time a medication is dispensed or
returned, ensuring accurate stock counts at all times.

Generate alerts when stock levels fall below predefined thresholds, prompting timely
reordering to prevent stockouts.

Track medication expiration dates and prioritise the use of medications that are
nearing expiration to minimise waste.

Integration with Pharmacy Information Systems (PIS) and Electronic Health Records (EHRs)
Function: Seamlessly integrate with other healthcare systems to streamline workflows and
ensure accurate documentation.

Capabilities:

Automatically document each dispensing event in the patient's EHR, updating their
medication administration record (MAR) in real-time.

Receive and process medication orders directly from the PIS, ensuring that the correct
medications are available when needed.

Support real-time communication between the pharmacy and clinical staff,
facilitating coordinated care and timely medication delivery.

Controlled Substance Management
Function: Provide enhanced security and tracking for controlled substances to prevent
diversion and misuse.
Capabilities:

Implement dual authentication requirements for accessing controlled substances,
ensuring that two authorised individuals verify the transaction.

Maintain detailed records of all controlled substance transactions, including
dispensing, administration, and returns.

Generate compliance reports for regulatory bodies, demonstrating adherence to
controlled substance management regulations.

Audit and Reporting Functions
Function: Generate comprehensive reports and logs for auditing and regulatory
compliance.
Capabilities:

Provide detailed reports on medication usage, inventory levels, dispensing activity,
and user access logs.

Support regulatory compliance by maintaining audit trails of all medication
transactions, which can be used during inspections and audits.

Enable customisable reporting for specific needs, such as tracking high-risk
medications or monitoring inventory turnover.
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Emergency Medication Access

Function: Ensure that critical medications are readily accessible in emergency situations.

Capabilities:
Designate specific drawers or compartments for emergency medications, allowing
for rapid access without compromising overall security.
Allow for override functions that enable immediate access to essential medications
when needed, with subsequent logging and review of the event.
Provide real-time alerts to pharmacy staff when emergency medications are
accessed, ensuring prompt restocking.

Patient Safety Enhancements

Function: Enhance patient safety by reducing the risk of medication errors during dispensing.

Capabilities:
Use barcode scanning to verify the correct medication and dosage before dispensing,
ensuring that it matches the patient's prescription.
Provide decision support tools that alert users to potential drug interactions, allergies,
or contraindications before the medication is dispensed.
Integrate with bedside verification systems to ensure that the correct medication is
administered to the right patient.

Benefits of ADCs

Improved medication safety

By automating the dispensing process and integrating with EHRs, ADCs significantly reduce the
risk of medication errors, such as dispensing the wrong drug or dosage. Barcode scanning and
decision support tools further enhance patient safety.

Example: A nurse uses an ADC to dispense a patient's medication. The system automatically
verifies the order and guides the nurse to the correct drawer, ensuring that the right medication
is dispensed.

Enhanced efficiency and workflow optimisation

ADCs streamline medication dispensing, reducing the time healthcare providers spend retrieving
and verifying medications. This allows clinicians to focus more on patient care rather than
administrative tasks.

Example: In a busy emergency department, ADCs enable nurses to quickly access needed
medications without waiting for the pharmacy to process and deliver orders.

Accurate and real-time inventory management

ADCs provide real-time updates to medication inventories, ensuring that stock levels are always
accurate. This reduces the risk of stockouts, overstocking, and waste, leading to more efficient
inventory management.

Example: The pharmacy department receives an automatic alert from an ADC that a critical
medication is running low, allowing them to reorder before a shortage occurs.

Controlled substance compliance

ADCs provide enhanced security and tracking for controlled substances, ensuring compliance
with regulatory requirements and reducing the risk of diversion or misuse.

Example: A hospital uses ADCs to manage controlled substances, with dual authentication
required for access and detailed logs of all transactions maintained for auditing purposes.

Regulatory compliance and audit readiness

ADCs maintain comprehensive logs of all dispensing activities, user access, and inventory
movements, ensuring that the facility can easily demonstrate compliance with regulatory
standards during inspections or audits.
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Example: During a regulatory inspection, the hospital provides detailed reports generated by the
ADCs, demonstrating adherence to medication management protocols and controlled substance
regulations.

Increased productivity

By reducing manual processes and streamlining medication dispensing, ADCs increase the
productivity of both pharmacy staff and clinical teams. This leads to faster medication delivery
and improved overall efficiency.

Example: Pharmacists can focus on clinical tasks, such as medication therapy management,
while the ADCs handle routine dispensing and inventory management.

Cost savings

By optimising inventory management and reducing medication waste, ADCs contribute to
significant cost savings for healthcare facilities. The automation of reordering processes also helps
in maintaining optimal stock levels.

Example: A hospital using ADCs sees a reduction in medication waste due to expiration and
improved inventory turnover, leading to lower overall medication costs.

Automated Dispensing Cabinets (ADCs) are a critical component of modern healthcare systems,
offering numerous functions that enhance medication safety, efficiency, and compliance. By securely
storing medications, automating the dispensing process, and integrating with other healthcare
systems, ADCs help to ensure that patients receive the correct medications in a timely manner. The
benefits of ADCs include improved patient safety, streamlined workflows, accurate inventory
management, and compliance with regulatory standards, making them an essential tool in the
delivery of high-quality healthcare.

4. Pharmacy Information Systems integrated with inventory robots and
Automated Dispensing Cabinets (ADCs)

Integrating Pharmacy Information Systems (PIS) with inventory robots and Automated Dispensing
Cabinets (ADCs) significantly enhances the efficiency, accuracy, and safety of medication
management in healthcare settings. This integrated approach leverages the strengths of each
system to streamline workflows, optimise inventory management, and improve patient outcomes.
Below are the key functions and benefits of such an integrated system.

Key functions of integrated systems

Automated inventory management

Function: Continuous and real-time tracking of medication inventory.

Capabilities:
Inventory robots monitor and update stock levels automatically, communicating
directly with the PIS to ensure accurate inventory records.
ADCs manage the dispensing of medications and automatically update the inventory
levels in the PIS after each transaction.
The integrated system generates alerts for low stock, expiration dates, and restocking
needs, ensuring that medications are always available when needed.

Seamless data exchange and integration
Function: Real-time data synchronisation between the PIS, inventory robots, and ADCs.
Capabilities:
The PIS integrates data from inventory robots and ADCs, ensuring that all medication-
related activities (dispensing, restocking, and inventory checks) are accurately
recorded in the system.
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Information such as stock levels, dispensing events, and order statuses are updated
in real-time across all systems, providing a unified view of the pharmacy operations.
The integration supports interoperability with Electronic Health Records (EHRs),
ensuring that patient records are always up to date with the latest medication data.

Automated dispensing and reordering
Function: Efficient dispensing and automatic reordering of medications.
Capabilities:

ADCs dispense medications accurately according to ePrescriptions, with the PIS
logging each transaction and updating the patient's medication record.

Inventory robots monitor stock levels in ADCs and initiate automatic reordering
through the PIS when supplies fall below predefined thresholds.

The system manages the entire reordering process, from generating purchase orders
to receiving and restocking medications, reducing manual intervention and potential
errors.

Enhanced medication safety and error prevention
Function: Minimise the risk of medication errors through automated checks and balances.
Capabilities:

The integrated system uses barcode scanning and RFID technology to verify
medications during dispensing, ensuring that the correct medication and dosage are
given to the correct patient.

The PIS checks for potential drug interactions, allergies, and contraindications before
medications are dispensed by ADCs, reducing the risk of adverse events.

Inventory robots and ADCs work together to ensure that medications are dispensed
within their expiration dates, further enhancing patient safety.

Advanced analytics and reporting
Function: Generate comprehensive reports and analytics for informed decision-making.
Capabilities:

The PIS, with data from inventory robots and ADCs, provides detailed reports on
medication usage, inventory trends, dispensing patterns, and financial performance.
Advanced analytics tools identify inefficiencies, predict future medication needs, and
optimise inventory management strategies.

The system supports compliance reporting by tracking controlled substances,
monitoring dispensing activities, and maintaining audit trails for regulatory purposes.

Workflow optimisation
Function: Streamline pharmacy operations and reduce manual workload.
Capabilities:

Automated processes reduce the time pharmacy staff spend on inventory
management, dispensing, and documentation, allowing them to focus on more
critical tasks.

The system enables batch processing of routine medications, improving efficiency in
high-volume environments.

Integration with EHRs ensures seamless communication between the pharmacy and
other departments, improving coordination and reducing delays in patient care.

Benefits of integrated systems

Improved accuracy and efficiency

Automated tracking, dispensing, and reordering significantly reduce the likelihood of human errors
in medication management. This leads to more accurate inventory records, fewer dispensing
errors, and more efficient pharmacy operations.
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Enhanced patient safety

By integrating safety checks at every step—from ordering to dispensing—this system minimises
the risk of medication errors, ensures that patients receive the correct medications, and reduces
the incidence of adverse drug events.

Cost savings and waste reduction

Automated reordering and expiration date management reduce medication waste due to
overstocking or expired drugs. Additionally, optimised inventory levels lower carrying costs and
minimise the risk of stockouts, leading to overall cost savings.

Better compliance and audit readiness

The system'’s ability to automatically track, log, and report all medication-related activities ensures
that pharmacies remain compliant with regulatory requirements. Detailed audit trails simplify the
process of preparing for inspections and audits.

Increased productivity

By automating routine tasks, pharmacy staff can focus on more complex clinical responsibilities,
such as patient counselling and medication therapy management, increasing the overall
productivity of the pharmacy.

Enhanced data visibility and decision-making

Real-time data integration across systems provides pharmacy managers and healthcare
administrators with a comprehensive view of operations. This visibility supports more informed
decision-making, whether it's for daily operations or long-term strategic planning.

Seamless patient care coordination

Integration with EHRs ensures that all healthcare providers have access to up-to-date medication
information, supporting coordinated care across the healthcare continuum. This leads to better
patient outcomes and more efficient care delivery.

The integration of Pharmacy Information Systems (PIS) with Inventory Robots and Automated
Dispensing Cabinets (ADCs) represents a significant advancement in medication management. By
automating critical processes, ensuring real-time data exchange, and enhancing safety checks, this
integrated approach not only improves operational efficiency but also enhances patient safety,
reduces costs, and supports compliance with regulatory standards. As healthcare environments
become increasingly complex, such integrated systems will be essential for delivering high-quality,
patient-centred care.

5. Unit dose systems

A Unit Dose System is a method of preparing and dispensing medications in which each dose of a
medication is individually packaged and labelled for a specific patient. This system is widely used in
hospitals and other healthcare settings to improve the accuracy, efficiency, and safety of medication
administration. Each unit dose contains the exact amount of medication needed for a single
administration, reducing the risk of errors and ensuring that patients receive the correct dosage.

Key components of a unit dose system

Individual packaging
Description: Medications are packaged in single-dose units, each labelled with the drug
name, dosage, and patient-specific information.
Purpose: This packaging method ensures that each dose is ready for immediate
administration without additional preparation, reducing the risk of contamination and errors.
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Automated dispensing
Description: Unit dose systems often integrate with Automated Dispensing Cabinets (ADCs)
or other dispensing technologies to efficiently distribute medications to healthcare
providers.
Purpose: Automated systems streamline the dispensing process, ensuring that the correct
dose is delivered to the right patient at the right time.

Barcode scanning
Description: Each unit dose package typically includes a barcode that can be scanned at
the point of care.
Purpose: Barcode scanning allows for real-time verification of the medication, ensuring that
the correct drug is administered to the patient and updating the patient’s electronic health
record (EHR).

Integration with Pharmacy Information Systems (PIS)
Description: Unit dose systems are integrated with the hospital's PIS, which tracks
medication orders, inventory, and patient records.
Purpose: This integration facilitates accurate record-keeping, inventory management, and
seamless communication between the pharmacy and clinical staff.

Benefits of unit dose systems

Enhanced medication safety

By providing medications in pre-measured, single-dose units, unit dose systems significantly
reduce the risk of dosing errors. The system minimises the need for manual calculations or
measurements, which are common sources of medication errors.

Example: A nurse administers a unit dose of medication that has been pre-packaged and labelled
with the patient’s name and dosage, ensuring that the correct medication is given without the
need for additional preparation.

Improved accuracy and efficiency

Unit dose systems streamline the medication administration process, reducing the time
healthcare providers spend preparing and verifying doses. This allows nurses and pharmagcists to
focus more on patient care and less on manual tasks.

Example: A unit dose system automatically dispenses the correct dose of medication into an
automated dispensing cabinet, where it is ready for immediate use by clinical staff.

Reduced medication waste

Unit dose systems help to minimise medication waste by providing only the exact amount needed
for each dose. This reduces the likelihood of unused or partially used medications being discarded.
Example: A hospital using a unit dose system sees a decrease in the amount of expired or unused
medication, leading to lower overall medication costs.

Improved inventory management

With each dose individually packaged and tracked, unit dose systems provide greater control over
medication inventory. The system can automatically update inventory levels after each dose is
dispensed, helping to ensure that medications are always available when needed.

Example: The pharmacy'’s inventory system automatically adjusts stock levels after each unit dose
is dispensed, triggering reorders when supplies run low.

Compliance with regulatory standards
Unit dose systems facilitate compliance with regulatory requirements by ensuring that
medications are properly labelled, tracked, and stored. This is particularly important for controlled
substances and high-risk medications.
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Example: A unit dose system ensures that all controlled substances are securely packaged,
labelled, and tracked, meeting the requirements of regulatory agencies such as the DEA or EMA.

Better documentation and reporting

The integration of unit dose systems with electronic health records (EHRs) and pharmacy
information systems (PIS) ensures that all medication administration activities are accurately
documented. This improves transparency and supports better patient care.

Example: After a medication is administered, the system automatically updates the patient’s EHR
with details of the dose, reducing the risk of discrepancies in the patient’s medication record.

Increased patient satisfaction

By reducing medication errors and improving the efficiency of medication administration, unit
dose systems contribute to better patient outcomes and higher levels of patient satisfaction.
Example: Patients in a hospital using a unit dose system experience fewer medication-related
complications and receive their medications more promptly, leading to a more positive overall
experience.

Facilitation of medication reconciliation

Unit dose systems make it easier to track a patient’s medication history, which is essential for
effective medication reconciliation processes. This helps to prevent duplicate therapies or
potential drug interactions.

Example: During a medication reconciliation process, the healthcare team can easily review the
patient’s medication history, as all doses are individually tracked and documented.

Unit dose systems represent a significant advancement in the way medications are managed and
administered in healthcare settings. By ensuring that each dose is accurately prepared, safely
packaged, and efficiently dispensed, these systems enhance patient safety, reduce waste, and
improve the overall efficiency of medication management. For hospitals and other healthcare
facilities, the adoption of unit dose systems can lead to better patient outcomes, increased
operational efficiency, and compliance with stringent regulatory standards.

6. Computerised Provider Order Entry (CPOE)

Computerised Provider Order Entry (CPOE) is a system used by healthcare providers to enter and
manage orders for medications, laboratory tests, imaging, and other clinical services electronically.
CPOE systems are typically integrated with Electronic Health Records (EHRs) and other healthcare
information systems, streamlining the process of order management and reducing the risk of errors.
CPOE systems are a cornerstone of modern healthcare delivery, enhancing efficiency, safety, and
quality of care.

Key Functions of CPOE

Electronic Order Entry

Function: Allows healthcare providers to enter orders for medications, lab tests, imaging,

and other clinical services directly into the electronic system.

Capabilities:
Providers can select medications, dosages, routes, and frequencies from
standardised lists.
Orders for diagnostic tests, such as blood work or radiology, can be entered and
routed directly to the appropriate departments.
Supports a wide range of order types, including medications, diagnostics, procedures,
and referrals.
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Clinical Decision Support (CDS)

Function: Provides real-time decision support tools to assist healthcare providers in making

informed clinical decisions at the point of care.

Capabilities:
Alerts for potential drug interactions, allergies, contraindications, and duplicate
therapies.
Recommendations for alternative therapies or dose adjustments based on patient-
specific factors (e.g., renal function, weight).
Integration of evidence-based guidelines and protocols to support clinical decision-
making.

Order Management and Workflow Automation

Function: Streamlines the management and processing of clinical orders, improving

workflow efficiency.

Capabilities:
Orders are automatically routed to the appropriate departments (e.g., pharmacy, lab,
radiology) for processing and fulfilment.
Status tracking of orders, allowing providers to monitor the progress and results of
tests or treatments.
Automated alerts for unaddressed orders or overdue results, ensuring timely follow-
up and care.

Medication Ordering and Management

Function: Facilitates the ordering and management of medications, ensuring accuracy and

safety.

Capabilities:
Standardised order sets for common conditions, reducing variability and improving
adherence to best practices.
Real-time checks for formulary compliance, ensuring that prescribed medications
are available and cost-effective.
Automatic calculation of doses based on patient-specific parameters, such as age,
weight, or renal function.

Integration with Electronic Health Records (EHRs)

Function: Seamlessly integrates with the EHR, ensuring that all orders and associated data

are accurately documented and accessible.

Capabilities:
Orders are automatically documented in the patient’s EHR, updating the medication
administration record (MAR) and other relevant sections.
Access to the patient’s complete medical history, lab results, and previous orders to
inform new orders.
Coordination with other systems, such as Pharmacy Information Systems (PIS) and
Laboratory Information Systems (LIS), to facilitate the execution of orders.

Order Set Management

Function: Provides predefined order sets that bundle multiple related orders for specific

conditions or procedures.

Capabilities:
Standardised order sets for common diagnoses or procedures, ensuring consistency
and adherence to clinical guidelines.
Customisable order sets that can be tailored to specific patient needs or provider
preferences.
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Ability to update and manage order sets based on the latest clinical evidence or
institutional protocols.

Audit and Reporting

Function: Enables detailed tracking, auditing, and reporting of clinical orders and their

outcomes.

Capabilities:
Generates reports on ordering patterns, adherence to guidelines, and outcomes to
support quality improvement initiatives.
Tracks the use of clinical decision support tools, including how often alerts are
overridden or followed.
Provides data for regulatory compliance, billing, and performance monitoring.

Benefits of CPOE

Improved Patient Safety

CPOE reduces the risk of medication errors, such as incorrect dosing, drug interactions, or allergies,
by providing real-time alerts and standardised order entry processes. This leads to safer
prescribing practices and better patient outcomes.

Example: A physician enters a prescription into the CPOE system, which immediately alerts them
to a potential drug interaction with the patient’s current medications, allowing for an alternative
medication to be prescribed.

Enhanced Efficiency and Workflow

By automating the order entry and management process, CPOE systems streamline workflows,
reduce paperwork, and minimise delays in order processing. This results in faster turnaround times
for medication delivery, lab results, and imaging studies.

Example: Orders for lab tests are directly routed to the laboratory through the CPOE system,
reducing the time it takes to process and return results to the ordering physician.

Consistency and Standardisation

CPOE promotes the use of standardised order sets and clinical guidelines, reducing variability in
care and ensuring that best practices are followed consistently. This leads to higher quality care
and better adherence to evidence-based protocols.

Example: A hospital implements standardised order sets for the management of sepsis, ensuring
that all patients receive timely and appropriate care according to established guidelines.

Enhanced Clinical Decision-Making

The integration of clinical decision support tools within CPOE systems provides healthcare
providers with real-time guidance and alerts, helping them make more informed decisions at the
point of care. This leads to more accurate and effective treatment plans.

Example: A CPOE system alerts a physician to adjust the dosage of a medication based on the
patient’s renal function, preventing potential toxicity.

Improved Documentation and Compliance

CPOE systems ensure that all orders are accurately documented in the patient’s EHR, supporting
better record-keeping and facilitating compliance with regulatory requirements. This also
enhances communication among the care team.

Example: A medication order entered through the CPOE system is automatically documented in
the patient’s EHR, ensuring that the nursing staff have accurate and up-to-date information for
medication administration.
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Cost Savings

By reducing medication errors, streamlining workflows, and promoting formulary compliance,
CPOE systems can lead to significant cost savings for healthcare organisations. The reduction in
adverse drug events and improved efficiency translate into lower healthcare costs.

Example: A hospital realises cost savings by reducing the incidence of adverse drug events and
decreasing the time spent on order clarification and correction.

Data-Driven Quality Improvement

The data generated by CPOE systems can be used for quality improvement initiatives, helping
healthcare organisations identify trends, monitor performance, and implement changes to
enhance care delivery.

Example: A healthcare organisation uses CPOE data to track adherence to clinical guidelines for
diabetes management, identifying areas for improvement and implementing targeted
interventions.

Computerised Provider Order Entry (CPOE) systems are essential tools for modern healthcare delivery,
offering numerous functions that enhance patient safety, streamline workflows, and improve clinical
decision-making. The integration of CPOE with other healthcare systems, such as EHRs and PIS,
ensures that orders are accurately processed and documented, leading to better patient outcomes
and more efficient care. By leveraging the benefits of CPOE, healthcare organisations can achieve
higher standards of care, reduce costs, and support ongoing quality improvement efforts.

7.  Clinical Decision Support Systems (CDSS)

Clinical Decision Support Systems (CDSS) are health information technology systems designed to
assist healthcare providers in making informed clinical decisions at the point of care. CDSS integrates
patient data from Electronic Health Records (EHRs) with medical knowledge, offering tailored
recommendations, alerts, and insights that help improve the quality of care, enhance patient safety,
and ensure adherence to evidence-based practices.

Key Functions of CDSS

Diagnostic Assistance

Function: Provide support in diagnosing medical conditions by analysing patient data and

suggesting possible diagnoses.

Capabilities:
Analyse symptoms, lab results, and medical history to generate a list of potential
diagnoses.
Use algorithms and medical guidelines to prioritise differential diagnoses based on
the likelihood and severity.
Suggest additional tests or examinations to refine the diagnosis.

Therapeutic Recommendations

Function: Offer evidence-based treatment recommendations based on the patient's

specific condition and medical history.

Capabilities:
Provide drug dosing recommendations, taking into account patient-specific factors
such as age, weight, renal function, and comorbidities.
Suggest alternative therapies or adjustments to current treatment plans based on
the latest clinical guidelines.
Recommend lifestyle modifications or non-pharmacological interventions where
appropriate.
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Medication Management
Function: Enhance medication safety by providing alerts and checks during the prescribing
and administration processes.
Capabilities:

Alert providers to potential drug-drug interactions, allergies, contraindications, and
duplicate therapies.

Provide dosing calculators and support for complex medication regimens, including
chemotherapy and anticoagulation.

Ensure adherence to formulary guidelines and suggest cost-effective alternatives
where applicable.

Preventive Care and Screening
Function: Promote preventive care by identifying patients who are due for screenings,
vaccinations, or other preventive measures.
Capabilities:

Generate reminders for routine screenings such as mammograms, colonoscopies, or
blood pressure checks based on patient age, gender, and medical history.
Recommend vaccination schedules, particularly for patients with chronic conditions
or those at higher risk.

Identify gaps in care and prompt providers to address them during patient visits.

Clinical Workflow Integration
Function: Integrate seamlessly into clinical workflows to support decision-making without
disrupting care processes.
Capabilities:

Embed alerts, reminders, and recommendations directly within the EHR, making them
accessible at the point of care.

Allow for customisation of alerts and recommendations based on provider
preferences and clinical settings.

Provide real-time access to relevant clinical guidelines, research articles, and
decision support tools.

Order Sets and Protocols
Function: Standardise care through the use of predefined order sets and clinical protocols.
Capabilities:

Offer order sets tailored to specific conditions or procedures, ensuring consistency
and adherence to best practices.

Allow for customisation of order sets based on institutional guidelines or individual
patient needs.

Track compliance with order sets and protocols, providing data for quality
improvement initiatives.

Patient Monitoring and Alerts
Function: Monitor patient data in real-time and generate alerts for critical changes or trends.
Capabilities:

Continuously monitor vital signs, lab results, and other clinical data to detect early
signs of deterioration.

Generate alerts for abnormal lab values, vital sign trends, or other indicators of acute
conditions.

Provide risk scores for conditions such as sepsis, stroke, or heart failure, guiding timely
interventions.
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Documentation and Reporting

Function: Facilitate accurate and comprehensive documentation of clinical decisions and

actions.

Capabilities:
Automatically populate clinical notes with relevant data, such as decision rationales
and treatment plans.
Generate reports on clinical outcomes, adherence to guidelines, and performance
metrics.
Support audit trails and documentation for regulatory compliance and quality
assurance.

Benefits of CDSS

Improved Patient Safety

CDSS enhances patient safety by reducing the risk of errors in diagnosis, prescribing, and
treatment. Alerts for drug interactions, contraindications, and allergies help prevent adverse drug
events and other complications.

Example: A CDSS alerts a physician to a potentially dangerous interaction between a newly
prescribed anticoagulant and an existing medication, prompting a change in the treatment plan.

Enhanced Clinical Decision-Making

CDSS provides healthcare providers with evidence-based recommendations and insights,
supporting more informed and accurate clinical decisions. This leads to better patient outcomes
and more consistent adherence to clinical guidelines.

Example: A provider uses a CDSS to determine the most appropriate antibiotic for a patient with
a complex infection, taking into account the latest guidelines and the patient’s renal function.

Increased Efficiency

By automating routine tasks and providing timely recommendations, CDSS streamlines clinical
workflows and reduces the time required for decision-making. This allows providers to focus more
on direct patient care.

Example: A CDSS automatically suggests the appropriate dosage for a medication based on the
patient’s weight and renal function, saving the provider time and reducing the risk of error.

Standardisation of Care

CDSS promotes the standardisation of care by ensuring that all providers have access to the same
evidence-based guidelines and protocols. This reduces variability in treatment and improves
overall care quality.

Example: A hospital uses CDSS to implement standardised order sets for the management of
sepsis, ensuring that all patients receive timely and consistent care.

Enhanced Preventive Care

CDSS helps identify opportunities for preventive care, such as screenings and vaccinations,
leading to earlier detection of conditions and improved long-term health outcomes.

Example: A CDSS generates a reminder for a physician to order a mammogram for a patient who
is due for screening, leading to the early detection of breast cancer.

Cost Savings

By preventing errors, reducing unnecessary testing, and promoting the use of cost-effective
treatments, CDSS can lead to significant cost savings for healthcare organisations.

Example: A CDSS suggests a generic alternative to a brand-name medication, resulting in cost
savings for both the patient and the healthcare system.
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Data-Driven Quality Improvement

CDSS provides valuable data for quality improvement initiatives, enabling healthcare
organisations to monitor adherence to guidelines, track outcomes, and identify areas for
improvement.

Example: A hospital uses CDSS data to analyse compliance with stroke treatment protocols,
identifying opportunities to improve timeliness and outcomes.

Regulatory Compliance and Reporting

CDSS supports regulatory compliance by ensuring that clinical decisions are well-documented
and consistent with established guidelines. This facilitates reporting and auditing for quality
assurance.

Example: A healthcare organisation uses CDSS to generate reports on antibiotic prescribing
patterns, ensuring compliance with antimicrobial stewardship regulations.

Clinical Decision Support Systems (CDSS) are essential tools in modern healthcare, offering a wide
range of functions that enhance patient safety, support clinical decision-making, and improve
efficiency. By integrating real-time data with evidence-based guidelines, CDSS helps providers make
more informed and accurate decisions, leading to better patient outcomes and more consistent care.
The benefits of CDSS, including improved safety, standardisation of care, and cost savings, make it a
valuable asset in the delivery of high-quality healthcare.

8. Gravimetric preparation

Gravimetric preparation is a method used in compounding and preparing medications, particularly
in hospital pharmacies, to ensure precise measurement of ingredients based on their weight. Unlike
volumetric preparation, which measures liquids by volume, gravimetric preparation uses highly
sensitive balances to measure each component by weight. This method is particularly valuable when
preparing medications that require a high degree of accuracy, such as intravenous (IV) solutions,
chemotherapy drugs, and other compounded sterile preparations.

Key Functions of Gravimetric Preparation

Precise Weight-Based Measurement

Function: Ensure accurate measurement of all ingredients based on their weight, leading to

precise dosages in the final preparation.

Capabilities:
Use of high-precision analytical balances to measure each component.
Automatically calculate the required weight of each ingredient based on the
prescription or formula.
Provide real-time feedback to the pharmacist during the preparation process,
indicating whether the correct amount of each ingredient has been added.

Automated Error Checking

Function: Reduce the likelihood of human error during medication preparation.

Capabilities:
Automated systems compare the actual weight of ingredients added to the target
weight, alerting the pharmacist if there is a discrepancy.
Built-in safeguards that prevent the compounding process from proceeding if the
weights do not match the prescribed amounts.
Integration with barcode scanning to verify the identity of each ingredient before it is
added to the preparation.
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Data Logging and Documentation

Function: Provide thorough documentation of the compounding process.

Capabilities:
Automatically record the weight of each ingredient and the time it was added.
Maintain a digital log of the entire preparation process, including any adjustments
made to the formula.
Generate reports that can be reviewed for quality assurance, regulatory compliance,
and audit purposes.

Standardisation and Consistency

Function: Ensure that each preparation is consistent with prescribed standards and

formulas.

Capabilities:
Use pre-programmed formulas and protocols to guide the preparation process,
ensuring that each batch is consistent with previous batches.
Minimise variability in compounding, leading to more reliable and consistent
therapeutic outcomes.

Integration with Pharmacy Information Systems (PIS)

Function: Seamlessly integrate with existing pharmacy software to streamline the

compounding process.

Capabilities:
Automatically retrieve prescription details and compounding formulas from the PIS.
Update the PIS with details of the compounded preparation, including the exact
weights of all ingredients and any deviations from the standard protocol.
Facilitate real-time monitoring and quality control by pharmacy managers and
clinical staff.

Benefits of Gravimetric Preparation

Increased Accuracy

Gravimetric preparation significantly reduces the risk of dosing errors by ensuring that each
ingredient is measured precisely by weight. This is particularly important for medications with
narrow therapeutic windows, where even small deviations from the prescribed dose can have
serious consequences.

Enhanced Patient Safety

By minimising the risk of compounding errors, gravimetric preparation contributes to safer
medication administration, reducing the likelihood of adverse drug events. This method also
supports the safe preparation of high-risk medications, such as chemotherapy agents.

Improved Efficiency

Automated gravimetric systems streamline the compounding process, allowing pharmacy staff
to prepare medications more quickly and with greater confidence. This efficiency can be
particularly valuable in high-volume settings or during times of increased demand.

Regulatory Compliance

Gravimetric preparation helps pharmacies comply with regulatory requirements by providing
thorough documentation of the compounding process. This is essential for meeting the standards
set by bodies such as the U.S. Pharmacopeia (USP) and the European Medicines Agency (EMA).

Quality Assurance

The data logging and reporting capabilities of gravimetric preparation systems enable
pharmacies to conduct rigorous quality assurance checks. This ensures that all preparations meet
the required standards and that any deviations are promptly identified and addressed.

n7



Cost Savings

By reducing waste and minimising errors, gravimetric preparation can lead to significant cost
savings. The precise measurement of ingredients ensures that only the necessary amounts are
used, reducing the need for costly rework or disposal of incorrect batches.

Applications of Gravimetric Preparation

Intravenous (IV) Solutions: Gravimetric preparation is commonly used in the compounding of IV
solutions, where precise dosages are critical for patient safety.

Chemotherapy: In oncology, gravimetric preparation ensures the accurate dosing of
chemotherapy drugs, which have very narrow therapeutic ranges.

Paediatric and Neonatal Compounding: For paediatric and neonatal patients, who require highly
individualised dosages, gravimetric preparation ensures that each dose is tailored to the
patient's specific needs.

Gravimetric preparation is a highly accurate and reliable method for compounding medications in
healthcare settings. Its focus on precision, automation, and documentation makes it an essential tool
for pharmacies that need to ensure the highest standards of patient safety and quality. By integrating
gravimetric preparation with existing pharmacy systems, healthcare providers can enhance their
compounding processes, improve patient outcomes, and maintain compliance with regulatory
standards.

9. Barcode Medication Administration (BCMA)

Barcode Medication Administration (BCMA) is a technology system used in healthcare settings to
ensure the accuracy and safety of medication administration. BCMA involves the use of barcode
scanning at the point of care to verify that the right medication is being given to the right patient at
the right time, in the right dose, and by the right route. This system helps to prevent medication errors
by automating the verification process and integrating it with the patient's electronic health record
(EHR).

Key Functions of BCMA

Barcoded Medications
Description: Each medication is labelled with a unique barcode that contains information
about the drug, including its name, dosage, and expiration date.
Purpose: The barcode allows for the medication to be scanned and verified before
administration, ensuring that it matches the physician's order.

Patient Identification
Description: Patients wear wristbands that include a barcode with their unique identification
information, such as their medical record number.
Purpose: Scanning the patient’'s wristband ensures that the medication is being
administered to the correct patient.

Barcode Scanners
Description: Handheld or mobile barcode scanners are used by nurses or other healthcare
providers to scan both the patient’s wristband and the medication’s barcode.
Purpose: Scanners verify that the scanned medication matches the patient’'s medication
order in the EHR.
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Electronic Health Records (EHR) Integration
Description: BCMA systems are integrated with the hospital's EHR system, which contains all
medication orders, patient information, and documentation.
Purpose: Integration allows for real-time updates to the patient’'s medication administration
record, ensuring accurate documentation and reducing the risk of errors.

Decision Support Tools
Description: The BCMA system often includes decision support features that provide alerts
for potential issues, such as drug interactions, allergies, or incorrect dosages.
Purpose: These tools enhance patient safety by warning healthcare providers of potential
risks before the medication is administered.

Benefits of BCMA

Enhanced Medication Safety

BCMA significantly reduces the risk of medication errors, such as administering the wrong drug,
dose, or medication to the wrong patient. By automating the verification process, BCMA ensures
that the "five rights” of medication administration (right patient, right medication, right dose, right
route, right time) are consistently followed.

Example: A nurse scans a patient’s wristband and the medication barcode. The system alerts the
nurse if there is a mismatch, preventing a potential medication error.

Improved Accuracy and Efficiency

BCMA streamlines the medication administration process, reducing the time required for manual
checks and documentation. This allows healthcare providers to focus more on patient care rather
than administrative tasks.

Example: The barcode scanning process quickly verifies the medication and updates the EHR
automatically, reducing the time nurses spend on manual charting.

Real-Time Documentation

BCMA systems provide real-time updates to the patient’'s medication administration record,
ensuring that all administered doses are accurately documented in the EHR. This enhances the
accuracy of patient records and supports better communication among the healthcare team.
Example: After a medication is administered, the BCMA system immediately updates the EHR with
details of the dose, timing, and administering nurse.

Reduction of Adverse Drug Events (ADEs)

By ensuring that the correct medications are administered and by alerting healthcare providers
to potential issues, BCMA helps to reduce the incidence of adverse drug events, improving overall
patient safety and outcomes.

Example: The BCMA system alerts a nurse to a potential drug interaction based on the patient’s
current medications, preventing an ADE.

Compliance with Regulatory Standards

BCMA systems help healthcare facilities comply with regulatory requirements related to
medication safety and documentation. This is particularly important for meeting standards set by
organisations such as The Joint Commission or national healthcare regulators.

Example: A hospital uses BCMA to ensure compliance with medication safety protocols during
accreditation surveys, demonstrating its commitment to patient safety.

Audit and Reporting Capabilities

BCMA systems maintain detailed logs of all medication administration activities, which can be
used for auditing, reporting, and quality improvement initiatives. This data is valuable for
identifying trends, improving processes, and meeting regulatory requirements.
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Example: The hospital’s quality assurance team uses BCMA data to analyse medication
administration trends and identify areas for improvement.

Increased Patient Confidence and Satisfaction

Patients are more likely to trust the healthcare system when they see that their medications are
being administered with the aid of technology designed to enhance safety. This can lead to higher
levels of patient satisfaction and confidence in their care.

Example: A patient notices that the nurse scans their wristband and medication before
administration, providing reassurance that the medication process is thorough and safe.

Support for Medication Reconciliation

BCMA assists in the medication reconciliation process by ensuring that all administered
medications are accurately recorded and reconciled with the patient’s medication history. This
helps prevent errors during transitions of care, such as hospital admission or discharge.

Example: During discharge, the BCMA system ensures that all medications administered during
the hospital stay are reconciled with the patient’'s home medications, preventing potential
conflicts or duplications.

Barcode Medication Administration (BCMA) is a powerful tool for enhancing the safety, accuracy, and
efficiency of medication administration in healthcare settings. By ensuring that the right patient
receives the right medication at the right time, BCMA reduces the risk of medication errors and
adverse drug events. The integration of BCMA with electronic health records and decision-support
tools further improves the quality of care, supports regulatory compliance, and contributes to better
patient outcomes. As healthcare facilities continue to prioritise patient safety and efficiency, BCMA is
likely to become an increasingly essential component of medication management processes.

Download the appendix here: Overview and benefits
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APPENDIX Il - Strategic planning for implementation template

This template provides a clear and structured format for strategic planning, ensuring that all critical
aspects of implementing a digital medication management system are thoroughly addressed. By
filing out this template, the project team can create a detailed and actionable plan that aligns with
the hospital's goals and ensures successful implementation.

Project title:
Project Manager:
Date:

Version:

1. Project overview

1.1. Project objective

Description:

Example: To reduce medication errors by 50% and improve patient safety through the
implementation of an ePrescription and BCMA system.

1.2. Alignment with strategic goals

Description:

Example: The project aligns with the hospital’s mission to enhance patient care by reducing errors
and improving operational efficiency.

2. Needs assessment and gap analysis

2.1. Current situation

Example: Manual processes are leading to frequent errors and delays in medication administration

2.2. stakeholder input

Description:
Example: Pharmacy staff expressed concerns about the manual workload, and nurses highlighted
the need for real-time access to medication information.

2.3. Existing infrastructure assessment

Description:

Example: The hospital’s existing EHR system supports integration with new technologies but requires
hardware upgrades.
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3. Project goals and objectives

3.1. Specific goals

Description:

Example: Decrease medication administration errors by 50% in the first year of implementation.

3.2. Success criteria

Example: Success will be measured by error reduction, improved workflow efficiency, and positive
feedback from users.

4. Resource allocation and budget

4.1. Project Team

e Project Manager:
e ITLead:

e Clinical Lead:

e Pharmacy Lead:
e Other Teams:

4.2. Budget overview

e Total Budget:
e Breakdown:
o Software Licenses:
o Hardware:
o Training:
o Contingency:

4.3. Resource requirements

Description:

Example: Additional IT staff and external consultants for change management are required.

5. Risk Management

5.1. Risk identification

Example: Resistance to change among clinical staff.

5.2. Risk mitigation strategies

Description:

Example: Conduct comprehensive training and involve key stakeholders early in the process.
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5.3. Contingency planning

Description:

Example: Adjust the timeline to provide additional training if resistance is encountered.

6. Implementation Timeline

6.1. Key milestones

e Project Kickoff:

e System Configuration:

e Pilot Testing:

e  Full Implementation:

e Post-Implementation Review:

6.2. Gantt chart/Timeline overview

Description:

6.3. Dependencies and critical path

Description:

Example: Full implementation depends on the successful completion of pilot testing.

7. stakeholder Engagement

7.1. Stakeholder identification

e Clinical staff:
e Pharmacy:

e ITDepartment. - __________ _ _ _ _ _ _ _ _ _ _ _ _ ___________
¢ Hospital Administration:

7.2. Communication plan

e Monthly updates
¢ Regular meetings
¢ Feedback sessions

7.3. Change management strategy

Description:

Example: Use change champions in each department to facilitate the adoption of the new system.
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8. Regulatory and Compliance Alignment

8.1. Regulatory requirements

Description:

Example: The system must comply with HIPAA and GDPR regulations.

8.2. Compliance plan

Description:

Example: Work closely with the legal team to review compliance at each project phase.

9. Monitoring and Evaluation

9.1. Monitoring plan

Description:

Example: Weekly project meetings and monthly reports will track progress against the plan.

9.2. Evaluation criteria

Example: Error reduction rates, system uptime, and user satisfaction scores.

9.3. Post-implementation review

Description:

Example: A post-implementation review will be conducted six months after deployment to assess
performance and gather feedback.

10. Conclusion

10.1. Summary of strategic plan

Summary:

Example: This strategic plan outlines a comprehensive approach to implementing a digital
medication management system, with a focus on reducing errors, improving efficiency, and
ensuring regulatory compliance.

10.2. Approval

Project Sponsor Signature:
Date:

Project Manager Signature:
Date:

Download the appendix here: Strategic planning template
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APPENDIX Il - Business case for the implementation of Inventory
Robot, ADCs, Unit Dose System, CPOE with Gravimetric
Preparation, and BCMA (in Euros)

Project title: Comprehensive digitalisation of medication management

Prepared by:
[Your Name]
[Your Title]
[Hospital Name]
[Date]

1. Executive summary

This business case proposes the investment in a comprehensive digitalisation project for the
hospital's medication management processes. The project includes the acquisition of an inventory
robot, Automated Dispensing Cabinets (ADCs), a unit dose system, a Computerised Provider Order
Entry (CPOE) system with gravimetric preparation, and Barcode Medication Administration (BCMA).
The goal of this investment is to enhance medication management efficiency, reduce medication
errors, improve patient safety, and optimise inventory control. This document provides a detailed
financial analysis, including Return on Investment (ROI), Net Present Value (NPV), Internal Rate of
Return (IRR), and payback period, to justify the investment.

2. Project objectives

e Enhance medication management efficiency: Streamline the process from ordering to
administration, reducing manual workload and operational inefficiencies.

e Improve patient safety: Minimise medication errors through the use of advanced
technologies such as BCMA and gravimetric preparation.

e Optimise inventory control: Reduce medication waste, prevent stockouts, and lower inventory
holding costs through automated inventory management.

e Ensure compliance: Meet regulatory requirements and improve documentation accuracy
through CPOE and BCMA systems.

3. Scope of the project

e Purchase and installation of an inventory robot.

e Implementation of Automated Dispensing Cabinets (ADCs).

e Deployment of a unit dose system.

¢ Integration of a CPOE system with gravimetric preparation capabilities.

e Implementation of a Barcode Medication Administration (BCMA) system.
e Training of all relevant staff.

e Ongoing support and maintenance for all systems.
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4. Financial analysis

Total Investment Costs

Component Estimated Cost (EUR)
Inventory Robot €450,000
Automated Dispensing Cabinets (ADCs) €675,000
Unit Dose System €540,000
CPOE with Gravimetric Preparation €720,000
Barcode Medication Administration (BCMA) €315,000
Training and Change Management €180,000
Integration and Implementation €270,000
Contingency Fund (10%) €315,000
Total Investment €3,465,000

Projected financial benefits

e Reduction in medication errors: Estimated at €360,000 per year due to the implementation of
CPOE with gravimetric preparation and BCMA.

e Efficiency gains: Savings of €315,000 per year through reduced manual labour, faster
medication administration, and streamlined workflows.

¢ Inventory cost savings: Expected reduction in inventory holding costs and medication waste,
saving approximately €270,000 per year.

e Regulatory compliance and avoidance of fines: Avoiding potential fines and penalties by
maintaining compliance with healthcare regulations, estimated at €135,000 per year.

Total Annual Savings: €1,080,000

Return on Investment (ROI)
ROI = (Total Annual Savings xProject Lifespan-Total Investment)/Total investment x 100
Assuming a project lifespan of 10 years:

ROI=€10,800,000(€1,080,000%10)-€3,465,000=7,335,000/€3,465,000=211.7%

Net Present Value (NPV)
Assuming a discount rate of 5% and a project lifespan of 10 years:
NPV=t=13n(1+r)tCash Flow-Total Investment Cost

Where:
e Cash Flow per year: €1,080,000
e Discount Rate (r): 5%
e n (Project Lifespan): 10 years

NPV=((1+0.05)1€1,080,000+(1+0.05)2€1,080,000+..+(1+0.05)10€1,080,000) -€3,465,000
Using the formula for the sum of a geometric series:

NPV=€8,339,000-€3,465,000 = €4,874,000
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Internal Rate of Return (IRR)

The IRR is the discount rate at which the NPV of the project equals zero. To calculate IRR, we use trial
and error or a financial calculator to find the rate that satisfies:

Assuming an IRR around 28% (approximated through calculation):

IRR=28%

Payback Period

The payback period is the time it takes for the project to recoup its initial investment from the
savings generated.

Payback Period= Investment/Annual savings €3,465,000/€1,080,000=3.21 years

5. Strategic alignment
e Improved patient safety: The project aligns with the hospital's mission to improve patient
safety by significantly reducing medication errors through advanced digital systems.

e Operational efficiency: By automating key processes, the project supports the hospital's
strategic goal of improving operational efficiency, allowing staff to focus more on patient care.

e Regulatory compliance: Ensuring compliance with healthcare regulations aligns with the
hospital's commitment to maintaining the highest standards of care and avoiding penalties.

6. Resource Allocation

Human resources:

e Project manager: Overseeing the entire project from planning to implementation.
e IT team: Responsible for system integration and technical support.
e Pharmacy team: Ensures the system meets operational needs and provides staff training.

e Training coordinator: Manages the development and delivery of training programs.

Financial resources:

e Detailed budget allocations as outlined in the Financial Analysis section.

Technological resources:

e Procurement of inventory robots, ADCs, unit dose systems, CPOE, and BCMA.

e Integration with existing hospital IT infrastructure.
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7. Risk Management Plan

Identified risks and mitigation strategies:

Responsible

Description Impact | Likelihood Mitigation strategy e
Difficulty in Involve IT experts
Integration integrating . . early; conduct
. High Medium . IT Lead
Challenges systems with thorough pre-go-live
existing PIS. testing.
Unexpected costs Maintain a
Budget due to technical . . contingency fund; Project
Medium | Medium .
Overruns challenges or monitor expenses Manager
delays. closely.
Staff Resistance from Implement
. staff due to . ) comprehensive Training
Resistance e . Medium | High . . .
to Change unfamiliarity with training and involve Coordinator
9 new systems. staff in planning.
Regular
Delays in the 9 - .
Vendor delivery or communication with Vendor
. y. Medium | Medium vendors; build buffer .
Delays installation of . . Liaison
equibment time into the
quip ) schedule.
System Potential downtime
. . Plan for phased go-
Downtime could disrupt . .
) . . High Low live; have IT support IT Lead
During Go- operations during
. . on standby.
Live go-live.

8. Stakeholder Engagement Plan

Stakeholder

Role/Interest

Engagement strategy

Frequency

Responsible

party
Hospitall . Regular progress
P . Project approval 9 p. J .
leadership ) updates; involvement | Monthly Project Manager
) and funding. . -

(C-suite) in key decisions.

Users of the new Training sessions;

system; impacted involvement in . Trainin
Pharmacy staff y P - Bi-weekly .g

by workflow customisation and Coordinator

changes. feedback collection.

Technical .

. ) Regular technical

integration and .
IT department svstem meetings; Weekly IT Lead

Y . involvement in testing.
maintenance.

Download the appendix here: Business case template
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APPENDIX IV - Stakeholder engagement plan

This form is designed to help you develop a comprehensive Stakeholder Engagement Plan for your
digital medication management system project. By filling out this form, you can systematically
identify stakeholders, define their roles, and outline strategies to engage them effectively throughout
the project lifecycle.

Project title:

Project manager:

Date:

1. Stakeholder identification

Interest in project | Influence on project

Stakeholder name

Stakeholder group e Department (High [ Medium /[ (High [ Medium [
Low) Low)
Clinical Staff Dr Jane Doe Nursing High High
Head of Nursing

2. Stakeholder needs and expectations

Needs/Expectations Potential concerns Engagement objective
Clear understanding of new Concerned about increased Ensure that the new system
workflow changes workload for nursing staff enhances efficiency and reduces

manual tasks

3. Engagement strategies

Engagement method

Stakeholder group (e.g., meetings, emails, Frequency Responsible person
workshops)

Clinical Staff Monthly Meetings Monthly Project Manager
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4. Communication plan

Communication channel

Stakeholder group

(e.g., email, intranet,
newsletter)

Frequency

Content/Message

Nursing Staff Email

Weekly

Updates on system
implementation, training
sessions, and Q&A

5. Feedback mechanisms

Feedback method (e.g.,

Stakeholder group

surveys, feedback forms,

Frequency

Responsible person

Focus group)

Clinical Staff Online Surveys

Quarterly

HR Manager

6. Issue resolution

Stakeholder group Potential issues Resolution strategy Responsible person

Concerns about the
integration of the new
system with existing
inventory management

Pharmacy
Department

Hold a dedicated workshop
to address integration
concerns and provide
additional support

IT Manager

7. Monitoring and evaluation

Engagement success

Stakeholder group indicators

Clinical Staff High participation in
training sessions and
positive feedback on

system usability

Monitoring method (e.g.,
feedback surveys)

Attendance records, post-
training surveys

Responsible person

Training
Coordinator

130



8. Review and adaptation

Review findings Required adaptations Responsible person

[Insert Date] Stakeholders expressed a need | Schedule additional Project Manager
for more hands-on training workshops and increase on-
sessions site support during the initial

rollout phase

Additional notes

Download the appendix here: Stakeholder engagement plan template
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APPENDIX V - Checklist for successful implementation

This checklist is designed to guide hospital administrators, IT teams, and healthcare professionals
through every phase of the digitalisation of medication management. The checklist is structured to
ensure that no critical steps are missed, contributing to a successful and smooth implementation.

1. Pre-implementation phase

1.1. Strategic planning

e [ ] Conduct a thorough needs assessment and gap analysis.

e [ ] Define clear objectives and goals.

e [ ] Engage key stakeholders and build consensus.

e [ ] Develop a detailed implementation Timeline.

e [ ] secure budget approval and allocate necessary resources.

e [ ]conduct a risk assessment and develop risk mitigation strategies.
e [ ] Align with Regulatory and Compliance Requirements.

1.2. Business case development

e [ ]Build a robust business case highlighting the value proposition and ROL.

e [ ] Perform a cost-benefit analysis to justify the investment.

e [ ] Prepare a budget that includes all necessary expenditures (CapEx and OpEX).
e [ ] Identify potential sources of funding or cost-sharing opportunities.

1.3. Stakeholder engagement

e [ ] Identify all relevant stakeholders and their roles in the project.

e [ ] Develop a stakeholder engagement plan with clear communication strategies.

e [ ] Establish regular meetings and feedback loops with stakeholders.

e [ ] Address concerns and resistance through transparent communication and involvement.

2. Procurement and vendor selection

2.1. Procurement preparation

e [ ] Clearly define technical and functional requirements for the system.

e [ ] Prepare a comprehensive Request for Proposal (RFP) document.

e [ ] Setevaluation criteria that emphasise innovation, compliance, and cost-effectiveness.
e [ ] Ensure compliance with relevant procurement regulations, including EU directives.

2.2. Tendering process

e [ ] Publish the RFP widely to attract a diverse pool of vendors.

e [ ] conduct pre-bid meetings or briefings to clarify requirements.

e [ ] Review and screen all submitted proposals for compliance and quality.
e [ ] Shortlist vendors based on initial evaluations.

2.3. Vendor evaluation and selection

e [ ] Arrange vendor demonstrations to evaluate system functionality and usability.

e [ ] Conduct site visits or reference checks with vendors’ previous clients.
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e [ ] Finalise selection based on a balanced scoring matrix.

e [ ] Negotiate contract terms, including service level agreements (SLAs) and support.

3. Implementation phase
3.1. Preparation and training

e [ ] Develop and implement a comprehensive training program for all users.

[ ] Plan and implement one change management strategy

[ ] Redesign and optimise workflows to align with the new system.

[ ] Ensure all necessary infrastructure (hardware, software, network) is in place.

[ ] Migrate existing data and conduct integrity checks to ensure accuracy.

3.2. Go-live strategy

e [ ] Decide on a phased or hospital-wide rollout based on readiness.
e [ ] Establish a support system for addressing issues during go-live.
e [ ] Communicate the go-live plan clearly to all stakeholders.

e [ ] Monitor the system closely during the initial rollout for any issues.

3.3. Post-implementation

e [ ] continuously monitor system performance and user feedback.

e [ ] Provide ongoing training and support to ensure smooth adoption.

e [] Collect feedback and make necessary adjustments to the system.

e [ ] celebrate successes and recognise the contributions of key stakeholders.

4. Monitoring and continuous improvement

4.1. Performance monitoring

e [ ] Define key performance indicators (KPIs) for the system’s success.

e [ ] Conduct regular audits to assess system performance and compliance.
e [ ] Track medication error rates, user satisfaction, and system downtime.

e [ ] Regularly review and update the system based on performance data.

4.2. Continuous improvement

e [ ] Establish a process for continuous feedback collection and iteration.

e [ ] stay informed about emerging trends and innovations in digital medication
management.

e [ ] Maintain strong relationships with the vendor for ongoing support and updates.

e [ ] Plan for future upgrades and scalability as hospital needs evolve.

5. Regulatory compliance and security

5.1. Data security and privacy

e [ ] Implement strong data encryption and access control measures.
e [ ] Conduct regular security audits to identify and address vulnerabilities.
e []Ensure compliance with data protection regulations, including GDPR and HIPAA.
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e [ ] Develop and test data backup and disaster recovery plans.

5.2. Legal and regulatory compliance

e [ ] Ensure all digital systems comply with relevant healthcare regulations.

e [ ] Document compliance efforts and be prepared for audits.

e [ ]Stay updated on changes in regulations and adjust systems accordingly.
e [ ]Engage legal counsel to review contracts and compliance documents.

6. Final review and closure

6.1. Project review

e [ ] conduct a final review of the project against initial goals and objectives.
e [ ] Document lessons learnt and best practices for future projects.

e [ ] Hold a project closure meeting with all stakeholders to discuss outcomes.
e [ ] Archive all project documentation for future reference.

6.2. Transition to ongoing operations

e [ ] Ensure that the system is fully integrated into day-to-day hospital operations.
e [ ] Transfer responsibility for system maintenance to the appropriate teams.

e []setup along-term support and maintenance plan with the vendor.

e [ ] Plan for future upgrades and system enhancements as needed.

Download the appendix here: Checklist for implementation
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Chapter 9 - Glossary

Artificial Intelligence (Al): Computer systems or algorithms that simulate human intelligence,
performing tasks like data analysis, decision-making, and automation in healthcare.

Automated Dispensing System (ADS): A robotic device that stores and dispenses medications upon
receiving electronic orders, reducing errors and improving efficiency in hospital pharmacies.

Barcode Medication Administration (BCMA): A technology used to ensure the correct medication is
given to the right patient by scanning barcodes on medications and patient wristbands before
administration.

Cash flow: The net amount of cash being transferred into and out of a business, which can be
preserved through rental or leasing agreements.

Change champions: Individuals within an organisation who advocate for and help facilitate change
initiatives, often acting as a bridge between leadership and staff.

Clinical Decision Support System (CDSS): Software that provides healthcare professionals with
patient-specific assessments or recommendations to aid decision-making, often integrated with
electronic health records.

Co-creation: A collaborative process where stakeholders, including healthcare providers and
vendors, work together to design and develop solutions that meet specific needs.

Compliance standards: Regulations and guidelines established by health authorities and
organisations to ensure that digital systems meet specific criteria for security, privacy, and
interoperability.

Compounding: The preparation of customised medications by pharmacists, often for cases where
commercially available forms do not meet a patient’s needs.

Continuous feedback: Ongoing input from users during the development process, which helps refine
and improve a system's functionality and user experience.

Data migration: The process of transferring data from one system to another, which can involve
converting data formats, ensuring data integrity, and maintaining confidentiality.

Data silos: Isolated data storage systems where information is not shared across different platforms,
leading to inefficiencies and fragmented patient care.

Digital twin: A digital replica of a physical system used to simulate, predict, and optimise processes,
such as medication management workflows in hospitals.

Dispensing/Administration: The act of giving medication to a patient. Dispensing typically refers to
pharmacists providing medication, while administration is when healthcare providers, like nurses,
give the medication to the patient.

Distribution: The delivery of medications from storage areas to various hospital wards or departments
for patient use.

eHealth: The use of information and communication technologies (ICT) in healthcare to improve the
delivery and management of patient care, including digital tools for medication management.

Electronic Health Record (EHR): A digital version of a patient’s medical history that is maintained over
time, allowing for the integration of patient data across various hospital departments.

Electronic Medication Administration Record (eMAR): An electronic system that tracks the
administration of medication to patients, enhancing safety and adherence to treatment protocols.

EU procurement framework: A set of regulations and guidelines established by the European Union
that govern how public sector organisations procure goods and services, ensuring principles of
transparency, competition, and equal treatment of bidders.
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Fast Healthcare Interoperability Resources (FHIR): A standard developed by HL7 to facilitate the
exchange of healthcare information electronically. FHIR uses modern web technologies and offers a
modular approach to sharing healthcare data, making it easier to implement and scale digital health
systems. It is widely used for integrating health information systems and improving data accessibility
and patient care.

Framework agreement: An overarching contract that allows public sector organisations to procure
goods or services over a specified period without committing to specific quantities initially, providing
flexibility for future orders.

Health Level Seven (HL7): An international set of standards for the exchange, integration, sharing, and
retrieval of electronic health information. HL7 provides a framework to enable interoperability between
healthcare information systems, ensuring that data is consistently formatted and understood across
different platforms.

Innovation: The introduction of new ideas, products, or processes that improve efficiency,
effectiveness, or quality in healthcare services.

Integration: The process of ensuring that a new system works seamlessly with existing IT infrastructure
and other systems within a healthcare organisation.

Interoperability: The ability of different digital systems and software to exchange, understand, and
use healthcare data seamlessly across hospital departments and organisations.

Key Performance Indicators (KPIs): Metrics used to evaluate the success of an organisation or of a
particular activity in which it engages.

Leasing model: A long-term agreement allowing hospitals to make regular payments to use a system,
with the option to purchase the equipment at the end of the lease term.

Legacy systems: Older software or hardware systems that are still in use but may not be compatible
with newer technologies, often posing challenges during integration.

Market engagement: The process of involving potential suppliers and stakeholders in discussions to
gather insights, foster collaboration, and encourage innovative solutions prior to formal procurement
processes.

Medication errors: Mistakes in prescribing, dispensing, or administering medications that can lead to
adverse patient outcomes.

Medication Management System (MMS): Integrated technologies designed to streamline the
medication-use process, from prescribing and dispensing to administering and monitoring.

Monitoring: Continuous oversight of the medication management process to ensure that
medications are used safely and achieve the desired effect for the patient.

Ordering: The process of acquiring medications from suppliers to ensure the hospital has the
necessary stock.

Patient safety alerts: Notifications generated by hospital information systems to alert healthcare
providers of potential risks, such as drug interactions or contraindications.

Phased budgeting: A budgeting approach that allocates funds in stages, typically aligned with
project milestones or phases to manage financial resources effectively.

Pilot testing: A trial run of a system or product in a controlled environment to identify potential issues
and refine its functionality before full-scale implementation.

Predictive analytics: The use of dataq, statistical algorithms, and machine learning techniques to
identify future outcomes, such as predicting medication needs to manage inventory effectively.

Reception: The step where received medications are checked and logged into the hospital's inventory
system.
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Prescription: A formal instruction from a healthcare provider specifying which medication a patient
should receive, including the dose and frequency.

Rental model: A payment structure where a hospital pays periodic fees to use a digital medication
management system, with the vendor retaining ownership of the equipment and software.

Regulatory compliance: Adhering to laws, regulations, and guidelines governing healthcare practices
and technology to ensure patient safety and quality of care.

Risk management: Strategies employed to mitigate financial risks associated with investments or
agreements.

Robotic Process Automation (RPA): Software technology that automates repetitive tasks in
medication management, such as restocking and inventory checks.

Scalability: The ability of a system to expand and accommodate increased demands or additional
features without compromising performance.

Storing: Safe and secure placement of medications, often in temperature-controlled environments,
to maintain their quality.

System downtime: Periods when a digital system is unavailable due to maintenance, upgrades, or
issues during integration, which can disrupt hospital operations and patient care.

Total Cost of Ownership (TCO): The comprehensive cost of acquiring, operating, and maintaining a
system over its entire lifespan, including initial purchase and ongoing expenses.

User Interface (UI): The visual elements and design of a system or application that users interact with,
impacting usability and user experience.

User training: Instruction provided to staff members on how to effectively use new digital systems to
ensure that the integration is successful and that the system is used to its full potential.

Vendor dependence: The reliance on a service provider for access to software and support,
emphasising the importance of selecting a reputable vendor.

Vendor support: Assistance provided by the company supplying the digital system, including
technical support, training, and troubleshooting services to ensure successful integration and
ongoing operation.

Workflow optimisation: The use of digital tools to improve hospital processes, reduce inefficiencies,
and enhance medication management, ensuring smooth transitions from prescribing to patient
administration.
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