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Organization Profile

BACKGROUND

MyHealthcare Technologies is a digital health tech company that focuses on building an
integrated, digital patient care ecosystem. The company collaborates with hospitals and
clinics to create a comprehensive healthcare platform centered around patient-centric care
delivery. The platform encompasses various aspects of healthcare, including doctor
consultations (both physical and virtual), home diagnostics, pharmacy services, home
healthcare, remote patient monitoring, preventive health, vaccination programs, and

more.

One of the key goals of MyHealthcare is to bridge the gap in healthcare delivery using
the latest advancements in digital technology. The company aims to create a data-driven
care continuum process that enhances patient engagement and empowers individuals to

manage their own healthcare needs and those of their families.

The MyHealthcare ecosystem revolves around the concept of a structured repository of a
patient's clinical data and longitudinal history. It integrates all interventions and services
offered through the platform, providing a comprehensive overview of the patient's

healthcare journey. This approach allows for better coordination and continuity of care.

The digital healthcare ecosystem provided by MyHealthcare includes a 360-degree
clinical management system for doctors and nurses. This system encompasses various
platforms such as practice management, patient management, and electronic medical
records (EMRs). EMRs are available for different specialties, including General
Physician/Internal Medicine, Paediatrics, Endocrinology, and Cardiology. Additional
EMRs for specialties such as Obstetrics & Gynaecology, Oncology, Dentistry,
Ophthalmology, and Neurology are planned to be available soon.

MyHealthcare ecosystem includes a comprehensive library of care protocols and
encompasses attributes for over 19,000 drugs. The availability of a patient's longitudinal
history helps in managing emergency care needs, while the integrated care platform aims

to improve patient experience and deliver better clinical outcomes.

MyHealthcare Al utilizes clinical data, treatment protocols, and big data generated from

partner hospitals to develop augmented intelligence modules. These modules assist in
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diagnosing conditions and offer complete cure process protocols, leveraging the power of

artificial intelligence and data analytics.

The MyHealthcare platform incorporates various core platforms and features to

provide a connected care ecosystem. These include:

Hospital Portal: A patient support platform for the hospital team to manage patient related

activities and information.

Doctor/Nurse EMR & Practice Management: Web, mobile, and tablet platforms for
doctors and nurses to manage electronic medical records (EMRs), practice management,

and patient care.

Homecare nursing platform: Web and mobile platforms for managing homecare nursing
services. Remote patient monitoring: Web and mobile platforms for monitoring patients

remotely, including vital signs and health data.

Queue Management System (mobile): A mobile application to manage patient queues and

appointments efficiently.

Fig.2:

@

280

Specialities of care
covered

The MyHealthcare Patient Platform allows patients from various regions to connect with
doctors, seek appointments for virtual consultations or in-person visits, upload documents
and notes, receive prescriptions, and manage their healthcare needs. The platform
supports services such as diagnostics at home, pharmacy services at home, home care,

remote patient monitoring, and home isolation monitoring.
MYHEALTHCARE PATIENT APPLICATION

The MyHealthcare Patient Application is an integrated ecosystem that allows patients and
their families to manage their healthcare needs. It provides features such as patient

registration, appointment booking for consultations, secure video consultations,
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centralized storage of prescriptions and reports, booking diagnostic tests and health
check-up packages, homecare service booking, e-pharmacy orders, profile management,
family member registration, online payment options, coupon codes for promotions,
tracking of bookings, document uploads, management of allergies and existing
conditions, patient history management, personal health records (PHR), vitals tracking,
device integrations for monitoring, viewing family prescriptions, invoice delivery, and a

loyalty and rewards program.

MYHEALTHCARE DOCTOR OPD EMR

The MyHealthcare Doctor Platform helps doctors manage their virtual consultation and
OPD consultations seamlessly, from a user-friendly web or mobile platform. The
MyHealthcare Doctor Platform is integrated with all clinical platforms of a hospital such
as the Hospital Information System (HIS), Laboratory Information System (LIS),
Radiology Information System (RIS) and Picture Archiving and Communication System
(PACS). The MyHealthcare Doctor ecosystem is integrated with the MyHealthcare
patient platform, MyHealthcare@Home platform, the Queue Management System and

Doctor Referral platform.

The MyHealthcare Doctor Platform helps providers better manage care for patients and

provide better health care by:

* Providing accurate, up-to-date, and complete information about patients at the point of

care
* Enabling quick access to patient records for more coordinated, efficient care
A. Functional Features MyHealthcare EMR Doctor Platform includes:

1. My Doctor Profile (view and edit details except Doctor Registration Number,

Speciality, Mobile Number and Designation)
2. Calendar view of all appointments (virtual and OPD)

3. Create new appointment for registered patients (SMS will go with payment link;

appointment will be held for 30 mins and get confirmed only upon successful payment)
4. Cancel appointments (as per configurable business logic)

5. Task based user journey for patient management

15




MYHEALTHCARE IPD EMR

EMR for In-Patient Department (IPD) manages hospital functions for admitted patients.
Integrated firmly with the hospital HIS, LIS, PACS and other integral systems of the
hospital. EMR IPD systematises processes related to the treatment.

Key components of IPD- EMR are mentioned below:
1. IPD- EMR for Doctors:

a) Order Management (CPOE): Doctor can order, acknowledge result, and edit or cancel

any order e.g., Lab test.

b) Order sets for easy selection & placement of clinical orders

c¢) Medication review — hold/ resume, stop or renew medication order
2. IPD- EMR for Nurses:

a) Order Management: Nurse can view, track, amend and even cancel the orders. Access

control based.
b) Supplies: Acknowledge, ward supplies, return or approve return of drugs

¢) Medication Administration Record: EMR IPD allows nurse to administer medication

records and perform several activities.

d) Patient Discharge: Give nursing clearance, view pending orders, view patient’s

discharge timeline, and send discharge cancellation intimations.

MYHEALTHCARE EMERGENCY EMR

Complete management of Ambulance starting from call receiving to dispatch, real-time

tracking, and in-transit management of patients from command centre.
Triage and Vitals tracking with clinical markers, clinical alerts.

Single screen ER workbench to order and monitor service status, report tracker, capture

clinical notes, medicine administration, referral tracking and length of stay.

Admission request tracker starting from the point of admission advice from the

practitioner till the arrival in ward, which also helps track conversion.

Discharge Initiation, ER Visit Summary with configurable templates which can be

automated, Nursing clearance and discharge.
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Abstract

Factors Affecting Electronic Medication Administration Record (eMAR)
Acceptability among Healthcare provider: Secondary Desk Review

Background

Technology is driving a global transformation, with healthcare being one of the sectors
experiencing the most significant impact. The development of numerous technological
advancements in healthcare aims to enhance patient safety and improve the quality of
care. Among these innovations, the introduction of Electronic Health Records (EHRs),
Electronic Medication Administration Records (eMARs) has sparked a new era in
healthcare. The shift to digital technologies has led to more personalized and efficient
healthcare services, primarily due to the enhanced functionality and comprehensive
nature of EHRs. EMRs and medication administration records (MARs) are fundamental
to modern medication management, providing a complete overview of a patient's
medication history and current requirements. The workflow of the MAR is crucial for
ensuring patient safety, legal compliance, informed decision-making, -effective
communication, and continuity of care. Proper implementation and management of
MARSs are essential for optimizing patient outcomes and fostering high-quality healthcare
delivery.

Objective

1. To study the challenges healthcare institutions face using pen-and-paper method and
eMAR as both are Medication Administration Record.

2. To study the factors (support and challenges) affecting the acceptability or adoption of
eMAR in healthcare.

3. To study the proximate determinants of motivating to use electronic medication
administration record (MAR) among healthcare professionals.

Method

The dissertation utilized a systematic review of literature to justify the study's objectives.
The data were searched by different sites like PubMed, google scholar etc for relevant
literature. Different key terms were used to identify potential sources to understand the
factors supporting and barriers to adopting the electronic Medication Administration
Record (eMAR).

Result

The transition from traditional pen-and-paper methods to eMAR marks a significant
advancement in medication management within healthcare facilities. eMAR systems
enhance patient safety by providing real-time data access, ensuring accurate and legible
records, and offering automated alerts for potential drug interactions or allergies. They
also contribute to workflow efficiency, freeing up valuable time for direct patient care by
reducing the need for manual documentation. The success of eMAR adoption hinges on
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system dependability and user-friendliness, ensuring that the technology is seen as an
asset rather than a hindrance.

Conclusion

The primary objective was to thoroughly comprehend the challenges and resources that
healthcare facilities encounter when implementing these systems. Additionally, the study
aimed to investigate the factors that affect the acceptance and adoption of eMARs in
clinical environments, as well as the motivations driving medical staff to embrace this
technology. Key barriers to adoption and implementation identified include time
constraints, resistance to change, and varying levels of computer literacy. Comfort with
technology alongside their technical skills.
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Chapter 1: Introduction

1.1 Background

Today, technology is bringing about a global revolution. Healthcare is one of the biggest
sectors where these technological interventions have made a significant impact. There are
numerous technologies that are being developed in health care to improve patient safety.
Furthermore, technology is demonstrating its efficacy in the efficient and effective use of
healthcare resources. The healthcare industry is one of the most rapidly changing, and the
introduction of Electronic Health Records (EHRs), Personal Health Record (PHR),
Electronic Medication Administration Record(eMAR) etc has begun a new revolution.
Adoption of digital technologies has resulted in more personalized healthcare services.
The acceptance of digital technology in healthcare is primarily due to improved
functionality and EHRs. It is the first step to transform healthcare(1). In the modern
healthcare landscape, the effective administration and recording of patient care
procedures are crucial to guaranteeing the best possible treatment results and patient well-
being. Electronic Medication Administration Records (eMAR) and Electronic Health
Records (EHR) represent two essential elements within this framework. Despite their
unique purposes, MAR and EHR systems are intrinsically linked, serving as mutually
supportive components in promoting uninterrupted healthcare provision and improving

the standard of patient care.

The Electronic Medication Administration Record (eMAR) functions as a crucial
document within healthcare environments, offering a comprehensive account of
medications dispensed to individuals during a specified timeframe. Historically reliant on
paper, eMAR systems have progressed to digital forms, allowing healthcare practitioners
to effectively record medication dispensation, observe patient reactions, and trace
medication backgrounds. eMAR systems represent essential instruments for nurses and
other healthcare professionals engaged in direct patient interaction, guaranteeing

precision, promptness, and compliance with prescribed medication schedules(2).

Electronic Health Record (EHR) systems save a patient's medical history in text or photos.
The patient's medical record may include demographics, medications, allergies,
immunization status, laboratory test results, radiological imaging, vital signs,

prescriptions, and billing information(3).
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Electronic records of a patient's medical history in the form of text or pictures are called
electronic medical record systems. It may include the patient's demographics, medication
and allergy information, immunization history, test results from labs, radiological
pictures, vital signs, prescriptions, and billing details in addition to their medical

information(4).

EMR software contributes to improving both the effectiveness and calibre of care
provided by the businesses. According to numerous published research, hospital settings
may see a decrease in their expenses when they switch from paper records to electronic
medical records (EMR). Additionally, it guarantees the security of patient care by

enhancing openness and making all information readily available in one location(5).

1.2 Review of Literature

In many healthcare settings, the old paper-based drug administration method has been
replaced by the electronic medication administration record, or eMAR, an eHealth
system. Studies have indicated that eHealth technologies have the potential to alter

professional roles and work practices in both expected and surprising ways.(6)

Why Electronic Medication Administration Record is need of current health system?

Drug administration technology is one type of information technology that has been
promoted throughout the years to help reduce drug errors. It is made up of the automated
medication dispensing system, the bar-code medication administration system, and the
electronic medication administration record(7). According to the study, using bar codes
to administer medications has a greater impact and is more effective at reducing drug
errors. The acceptability of this technology by users, however, has frequently been
overlooked. In the study, 676 drug administrations were recorded prior to the adoption of
bar-code medication and 656 after it. On the other hand, the results indicate that with the
deployment of bar-code medicine delivery, the drug administration error rate decreased
to 0.76%, a relative decrease of 74.2% (8).
Addressing medication mistakes and associated harm can be greatly enhanced by
promptly identifying drug administration errors (MAEs) (8). As new research is
published, we learn that medication errors and health information technology usability
are related. This suggests that usability can lower medical errors and increase patient
safety (9). A study was conducted to examine the relationship between medication errors
and usability issues related to the electronic drug administration record (eMAR) using
patient safety event reports (PSEs). By analysing PSEs, the study was able to identify a
20




number of eMAR usability issues that lead to medication errors. Results show how
important it is to enhance the eMAR user interface. Better vendor usability testing,
eMAR-focused certification testing, improved interface design, taking work system
factors into account, eMAR—focused usability and safety testing by health care facilities
can improve eMAR technology and patient safety (9).

Medication mistakes can happen during one or more stages of the medication procedure.
One major element affecting the standard of patient care is medical error. "Any
preventable event that may cause or lead to inappropriate medication use or patient harm"
is how the Council of Europe and the British Department of Health defined medication
errors.(9).

Personal Health Records (PHRs) reveals a multifaceted landscape. While some studies
highlight positive attitudes towards PHRs, citing benefits such as enhanced patient
engagement and communication, others underscore challenges such as usability issues,
data security concerns, and resistance to change. Key factors influencing acceptance
include perceived usefulness, ease of use, interoperability with existing systems, and

training and support(10).

1.2.1 Adoption of EHR

In the United States, an initiative was launched to establish EHR for most of the
population by 2014, leading to the creation of the Office of the National Coordinator for
Health Information Technology in 2004. Recent research conducted by the HIMSS
revealed that merely 1.1% of hospitals have fully transitioned to paperless systems, while
nearly 90% are in the process of shifting from PBMR to EHR. Similarly, within Canada,
no hospital has achieved complete paperless status as of now; however, close to 50% of
healthcare facilities have initiated partial integration of EHR systems, with ongoing
governmental endeavours to further facilitate this implementation. The National Health
Service in the United Kingdom established a goal in 1998 to have electronic medical
records operational across all its trusts by 2005. Nevertheless, by 2002, only 3% of the
trusts had managed to meet this objective, primarily due to financial limitations and a
deficiency in essential IT standards. European countries like Sweden, the Netherlands,
Denmark, Finland, and Austria have high percentages of GPs using electronic medical
records, with initiatives for cross-border EHR implementation by the European

Commission(11).

According to the Institute of Medicine and other sources, increasing patient safety and
the standard of healthcare might be greatly aided by the widespread use of EHRs. The
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price of ambulatory care may also be decreased with the use of EHRs. Nevertheless, there
are significant obstacles to adoption even in light of growing information regarding the
advantages of EHRs(12). About twenty prominent hospitals participated in the seven-
month pilot program, during which the EHR system was effectively installed. China
(96%), Brazil (92%), France (85%), and Russia (93%) are the top four countries in the
world in terms of EHR adoption rates. According to CAGR data, the worldwide market
for electronic health records is expected to reach US$25.98 billion in 2020. The main
obstacles to EHR implementation in India are interoperability standards difficulties,

funding shortages, and a lack of appropriate governance and health policies(13).

Despite the international pressure to improve the standard, quality, continuity, safety, and
effectiveness of healthcare and the high expectations and activity surrounding, the
adoption rate of Electronic Medical Records (EMRs) is extremely low. Over fifty per cent
of electronic medical records (EMRs) might not work properly or at all(14).

1.2.2 Medication Error

Errors are a fundamental aspect of the human experience, often stemming from the
inherent process of cognitive and behavioural adjustments that foster the acquisition of
appropriate behavioural competencies. The proper implementation of medical directives
plays a crucial role in the recuperative journey and overall well-being of patients,
constituting a key element in the performance of nursing duties and significantly
contributing to ensuring patient welfare. Adverse consequences on patient safety and
treatment expenses can be markedly impacted by medication errors, posing risks to both
patients and their families. Giving medication stands out as a pivotal responsibility for
nurses, given that inaccuracies in this task can lead to unforeseen and severe implications
for the individual receiving care(15). The occurrence of medication errors bears the
potential for unfavourable results such as heightened mortality rates, prolonged hospital
stays, and increased healthcare costs, with nursing-related medication errors standing out

as the most prevalent among all healthcare team members(15).

Medication mistakes can happen at any point during the prescription procedure. One
significant element affecting the standard of patient care is medical mistake.
pharmaceutical errors are defined as "any preventable event that may cause or lead to
inappropriate medication use or patient harm" by the Council of Europe and the British

Department of Health(16).
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Proper use of medication is crucial for effective medical treatment; however, medication
errors occur frequently, especially during prescribing, administration, and recording.
Medication administration is crucial since it is the last stage in the medication distribution
process. Errors in early steps can be corrected by the healthcare worker in the next step
(e.g. nurses can rectify dispensing errors). After the administration of medication, only
responsive patients may notice an error. When a patient is not responsive, this last
possibility of correction fails and therefore medication administration errors have a great

likelihood to result in patient harm(17).

Reviews have suggested that up to 50% of adverse events in the medication process may
be preventable. Thus, the medication administration and its documentation process are an

important area for safety improvements(18).

Medication administration error (MAE): Dose or rate recorded in the eMAR does not
match the medication dose or rate ordered in the medication order or medication order

audit.

Medication errors cost an estimated US$42 billion in a single year. This comprises 0.7%

of total global health expenditure(19).

1.2.3 Documentation

Nursing documentation is critical in assuring patient safety, care quality, and regulatory
compliance in healthcare facilities. The method of medication documentation using pen
and paper entails the manual recording of various details related to medication
administration, including the patient's identity, prescribed medication, dosage,
administration route, date and time of administration, as well as the healthcare
professional's initials or signature on paper-based forms or charts. Traditional pen and

paper methods have long been the foundation of nursing documentation procedures.

Pros of Traditional pen and paper methods

There are few advantages associated with utilizing Traditional pen and paper methods
paper in the contemporary era. Nevertheless, conventional paper-oriented frameworks are
uncomplicated to instruct and grasp by new members of staff. Possessing tangible
information and documents readily available can prove advantageous when duplication
and dissemination to relatives or healthcare providers are necessary. Moreover, the

healthcare team is relieved of concerns regarding system failures or upkeep.
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Cons of Traditional pen and paper methods

The use of pen and paper for medication recordkeeping presents numerous issues in

modern healthcare settings:

Firstly, it is susceptible to errors such as handwriting mistakes, illegible entries, and errors
in transcription, thereby elevating the likelihood of medication errors. Secondly, manual
documentation is time-consuming, demanding healthcare practitioners to dedicate
considerable time to writing and updating medication records, time that could be more
effectively utilized in providing direct patient care. Moreover, paper-based medication
records are typically kept in physical files or charts, posing challenges in remotely
accessing patient data or promptly sharing it with other healthcare professionals.
Additionally, paper-based medication documentation systems may not integrate
seamlessly with electronic health record (EHR) systems, resulting in fragmented patient
information and inefficiencies in healthcare provision. Lastly, analysing medication
administration patterns and recognizing trends in medication usage or errors proves to be
challenging with paper-based documentation systems. However, these challenges,
prompting the exploration of alternative solutions such as Electronic Medication

Administration Record (eMAR) systems(20).

Factors supporting usability of eMAR:

The eMAR's purpose in medicine administration is the link between medication errors
and the staff. The eMAR help medical practitioners to ensure that the correct medicine is
given to the right patient at the right time in the right dose via the right route. It does this

by precisely documenting each medication that is provided to a patient.

The eMAR is an essential tool to identify variances between what was intended and what
was provided when medication errors occur. It enables medical professionals to track
down and investigate any drug regimen deviations, making it easier to analyse the mistake

and put preventative measures in place to stop it from happening again.

Electronic Medication administration record (eMAR)

Electronic Medication administration records (eMAR’S) are official documents, typically
presented in the format of a chart or table, utilized for documenting the dispensation and
ingestion of medications by an individual, which subsequently become integrated into
their enduring care/medical dossier. Some components commonly included in eMAR

documents are:
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¢ A column enumerating the names of prescribed medications.

e The specific time and date of medication administration.

¢ The initials denoting the employee participating in the medication process.

e A designated commencement date and conclusion date.

e if ascertainable Details facilitating the identification of an individual such as date

of birth, allergies, diagnoses, among others.

eMAR serves as a vital tool in ensuring the safe and effective administration of
medications within healthcare settings. It documents essential information such as
medication names, dosages, administration times, routes, and patient responses, thereby
facilitating accurate medication management and promoting patient safety. By providing
a comprehensive record of medication administrations, eMAR enable healthcare
professionals to track patient adherence, monitor for adverse reactions, and identify

potential medication errors.

Pros of eMAR

It reduces errors by solving the issues that would face with pen and paper method. It will
automatically record what your stock levels of each medicine are, and the stock will be
reduced after administration of medicine. The eMAR is used to document medication
administration and other assigned activities. It includes a worklist created by the nurse,
which details the activities to be completed for each patient—for example, provide
medicines to patient X at 8 PM. The eMAR is a stand-alone system that does not
communicate with the EHR. More specifically, it includes a web-based administrative
interface for a computer and an eMAR mobile app. The eMAR on the computer is only
accessible to system administrators and authorized persons (nurses and doctors). Nurses
use computers to develop worklists and handle delegations. The eMAR provides
information and statistics on signed and unperformed interventions at the individual and

group levels(2).

Transitioning from the traditional pen and paper approach to Electronic Medication

administration records (eMAR) presents a multitude of advantages:

Enhanced Precision: The utilization of electronic documentation diminishes the
likelihood of errors linked to unreadable handwriting and transcription inaccuracies,

ultimately enhancing the precision of medication records.
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Enhanced Efficiency: eMAR systems streamline the processes involved in medication
documentation, thereby economizing time for healthcare practitioners, and enabling them

to devote more attention to patient care.

Enhanced Accessibility: Electronic medication records can be securely accessed from any
authorized device with an internet connection, facilitating prompt retrieval of patient data

and promoting communication among healthcare providers.

Integration with Electronic Health Records (EHR): eMAR systems have the capability to
seamlessly integrate with electronic health record (EHR) systems, fostering smooth

information exchange and enhancing the continuity of care.

Decision Support: Electronic medication documentation systems frequently incorporate
embedded decision support functionalities, such as alerts for drug interactions and
calculators for dosages, aiding healthcare professionals in making well-informed

decisions related to medication.

Improved Patient Safety: eMAR systems eliminate the potential of misinterpretation in
medicine delivery compared to handwritten data. Furthermore, they automatically cross-
reference prescriptions with patient medication histories to identify potential interactions

or allergies before medication is dispensed, reducing adverse occurrences.

Promotes Quality Improvement: eMAR systems help healthcare professionals create and
implement evidence-based medication regimes. Through data aggregation and analysis,
clinicians may compare their prescribing behaviours to those of larger patient

populations, enabling ongoing quality improvement.

Improves Practice Efficiency: By digitizing drug administration records, eMAR systems
simplify workflows and minimize administrative burden. This efficiency advantage
translates to faster access to patient information, less time spent on manual procedures

like chart retrieval and prescription renewals, and overall increased practice productivity.
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Chapter 2: Data and Methods

Background:

Medication Administration Record (MAR) often faces resistance from staff, leading to
decreased efficiency, user dissatisfaction, and a potential return on investment (ROI) short
fall. To address this challenge, healthcare institutions are increasingly implementing
electronic Medication Administration Records (eMARs) alongside standardized
workflows. While eMARs offer numerous advantages, such as improved accuracy and

legibility, reduce medication error.

This study will provide valuable insights into factors affecting the acceptability of the
eMAR workflow. By understanding staff perspectives and challenges, healthcare
institutions can implement strategies to improve user adoption and optimize the benefits
of the eMAR system, ultimately enhancing patient safety and medication administration

efficiency.

2.1 Search Strategy

The dissertation utilizes the systematic review of literature to justify the objectives of the

study. The literature was search using academic and electronic databases such as:
1. PubMed,

2. Science direct,

3. Scopus,

4. JStor,

5. Library of various universities and

6. Google Scholar.

The key terms were used to search the potential literatures to understand the factors
supporting ad barriers in adopting the eMAR. The following Keywords were use to search
the literatures. Sometimes the combination of these keywords was also used. Those key

terms were such as:
#Barcode,

#Factors affecting,
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#Attitudes affecting,
#Barrier affecting,
#Evaluating affecting,
#Experience affecting,
#Opinion affecting,
#Perception affecting,
#Medical administration Record,
#resistance,
#acceptability,
#Medication error,
#eMAR.

2.2 Inclusion Criteria

1. The inclusion criteria will be those studies published in English from 2005 to 2024
which focus on examining factors affecting healthcare staff acceptance/adoptability of
eMARs (e.g., user interface design, training, individual characteristics), impact of eMAR

implementation on medication errors.
2. Only full article available freely and downloadable were included in the study.

2.3 Exclusion Criteria

1. Studies not directly related to healthcare, PHR, EMR, MAR other than not matching

with time frame were excluded.

2. Nonpublished research articles which are not published in blind peer reviewed journal

or working papers, chapters were excluded for the study.
3. The reviewed research articles were excluded from the study.
4. Duplicate references were excluded, as were references without abstracts and full text.

5. Those did not specifically either relate to health or focus on electronic medication

administration record, both were excluded.
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6. Commentary, editorial or news/presses, documentation, summary executive and report
of conferences or any national/international policy and announcement and books, as well
as papers described intentions to implementation, but not implementation experiences

were not included.

7. The studies were accepted regardless of qualitative or quantitative research and health
care setting. 8. I studies which are published in non-English language, or unpublished

were also excluded.

Data Source of the Literatures:

The data sources included PubMed, National Library of Medicine (NLM), Google

scholar. In each database, the search terms were searched.

2.4 Process Method

Study techniques throughout the selection process, inclusion and exclusion criteria were
established to make sure the papers that were chosen could address the research topic. A

four-step screening procedure checklist was created to weed out irrelevant studies.

Step 1: Based on the results of each database's search criteria, the study titles were
skimmed. When a study was identified in the database, it was indicated by the terms
"barrier affecting," ‘"electronic medication administration records," "eMAR,)"
"computerized," "factors affecting,” or any other associated vocabulary.
Step 2: Studies that weren't eligible were filtered with the aid of inclusion and exclusion
criteria. For instance, research without an abstract that was published before to 2005.
Step 3: These eligible studies' abstracts were evaluated based on the following criteria:
they had to provide detailed information about the study's design, results, and whether or
not the eMAR function was mentioned in the study links. The studies in the database were
removed if they did not meet the requirements. These studies' worth of data was combined
and organized into a database with the most and least important information at the top.
Step 4: The data collected in Step 3 was methodically combined and expanded upon by

grouping all of the results into two main categories: positive and negative variables.
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2.5 Data Extraction

Relevant information, including the source of resistance, factors affecting acceptability,
theoretical frameworks, and strategies, will be extracted from selected studies.

2.6 Data Analysis

Compare the findings from different studies to highlight similarities and differences for
creating improvements and future research. Also ensure that data analysis is clear,
concise, and logically structured.

2.7 Research Question

Q1. What challenges healthcare institutions, face in transitioning from pen-and-paper
method to eMAR?

Q2. What is the impact of MARs on healthcare staff workflows, including efficiency and
time management? Is it supportive or more challenging?

Q3. What is the various logistic cost including on training required to implement the
eMAR by health care staftf?

Q4. How do training and support affects the hospitals in adoption of MAR?
2.8 Objectives

1. To study the challenges and support healthcare institutions, face using pen-and-paper
method and eMAR as both are Medication Administration Record MAR.

2. To study the factors (support and challenges) affecting the acceptability or adoption of
eMAR in healthcare.

3. To study the proximate determinants of motivating to use electronic medication
administration record (MAR) among healthcare professionals.
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Chapter 3: Challenges for the healthcare institutions in accepting the eMAR and
pen and paper method in healthcare

Background

Medication administration and management in healthcare facilities have historically been
documented via pen-and-paper techniques. But as technology has developed, electronic
Medication Administration Records(eMAR), have proliferated. While recording
medicine delivery is the goal of both systems, their usefulness and dependability in

healthcare settings are impacted by different forms of assistance and barriers.

Challenges faced by institutions using pen-and-paper methods

The conventional pen-and-paper approach to nursing documentation, as examined in the
study "Usability Testing of Digital Pen and Paper System in Nursing Documentation,"
presents numerous challenges that can impede the efficiency and effectiveness of
healthcare delivery. One of the primary issues is the significant amount of time required
for manual documentation. Nurses and other medical personnel often spend extensive
periods recording patient information, prescription details, and other vital data on paper.
This meticulous and time-consuming process detracts from the time available for direct
patient care, especially during hectic shifts or emergencies, where the demand for
accuracy and thoroughness in documentation is paramount. Human error is another
inherent risk associated with manual documentation systems. Illegible handwriting can
lead to the misinterpretation of critical information such as prescription dosages or patient
allergies, potentially resulting in severe consequences for patient safety, including
medication errors and inappropriate treatments. Additionally, pen-and-paper systems are
notoriously inefficient when it comes to information exchange and retrieval. Physical
records stored in folders can be challenging to locate quickly, causing delays in treatment,
particularly in urgent care scenarios where timely access to patient records is crucial. The
manual transfer or copying of these documents not only prolongs the process but also

increases the risk of loss or damage.(1)(10)

Moreover, traditional documentation methods hinder data integration and analysis. Paper
records, being discrete data sets, are difficult to compile and systematically examine,
limiting healthcare facilities' ability to conduct comprehensive audits, identify patterns,

and implement evidence-based practices. This challenge hampers efforts to improve
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healthcare quality and efficiency through data-driven decision-making. The logistical
burden of space and storage further exacerbates the situation. Maintaining vast quantities
of paper records requires substantial physical space, a growing concern for large hospitals
with high patient volumes. Over time, these records can become cumbersome,
necessitating additional resources for storage and management, compounded by the legal

requirement to retain documents for extended periods.

Privacy and security concerns are also prominent with manual record-keeping. Paper
records are vulnerable to theft, unauthorized access, and environmental damage such as
fire or water, making it difficult to maintain patient confidentiality. The ease with which
physical documents can be misplaced or accessed by unauthorized personnel heightens
the risk of privacy breaches. Updating records manually adds another layer of complexity
and potential error. Each modification must be entered by hand and ensuring that all
copies of the record reflect the latest information can be challenging in fast-paced
healthcare environments where patient conditions can change rapidly. Incomplete or
outdated records can lead to inappropriate care decisions, emphasizing the need for timely

and accurate updates.(20)

These challenges underscore the critical need for more integrated, accurate, and efficient
documentation systems. Solutions like electronic Medication Administration Records
(eMAR) offer significant improvements by addressing many of these issues, ultimately

enhancing the overall quality of healthcare delivery. (21)

Supports hospital get by using pen-and-paper method

Despite the myriad challenges associated with pen-and-paper methods in nursing
documentation, there are notable advantages that support its continued use in some
hospital settings. As a traditional approach that has been employed for hundreds of years
worldwide, pen-and-paper documentation offers significant benefits, particularly in terms
of accessibility, ease of use, and versatility. One of the primary advantages of this method
is its simplicity and user-friendliness. Unlike electronic systems, the paper-based
approach requires minimal training, making it especially beneficial in environments with
high staff turnover or where temporary personnel are frequently employed. With basic
instruction, nurses and other healthcare workers can quickly understand and implement
the medication administration process without the need for extensive training sessions on
new technologies. This simplicity ensures that all staff members can promptly and

efficiently participate in patient care documentation.
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Flexibility is another significant benefit of the pen-and-paper method. Paper records can
be easily adjusted to meet specific needs without requiring software updates or
programming changes. Nurses can make quick annotations, edits, and personalized notes
directly on paper, which is particularly useful for documenting unique patient orders or
issues that may not be adequately addressed by standardized computerized forms. This
adaptability allows for a more personalized approach to documentation and can be crucial

when rapid changes are necessary.

Moreover, the comfort and familiarity associated with traditional pen-and-paper methods
can be advantageous in workplaces resistant to change or where the workforce has limited
computer literacy. For healthcare providers with many years of experience, adopting new
electronic technologies can be daunting. Familiarity with pen and paper can reduce
resistance to documentation, ensuring accurate and comprehensive record-keeping.
Additionally, the visibility and transparency provided by physical records can be
beneficial. Multiple team members can easily access and review paper records
simultaneously without the need to log into a system or navigate through digital
interfaces. This ease of access can simplify supervision and collaborative efforts in patient
care. In sum, while the pen-and-paper method has its drawbacks, it remains a valuable
approach in certain hospital settings due to its simplicity, flexibility, familiarity, and
transparency. These attributes ensure that it continues to be a practical solution for many
healthcare professionals, facilitating effective and efficient documentation in diverse

clinical environments.(21)(18)

Challenges faced in using/accepting eMAR

Transitioning from traditional pen-and-paper methods to electronic Medication
Administration Records (eMAR) in hospitals presents several challenges that need careful
consideration and management. One of the primary issues is usability. If staff members
are not adequately trained, eMAR systems can be difficult to navigate, leading to errors.
Complex interfaces and excessive notifications can overwhelm users, potentially causing
them to become desensitized to critical alerts, thereby increasing the risk of mistakes.
Technical issues also pose a significant challenge. The reliance on technology means that
medicine administration can be disrupted by software glitches, system outages, and
network failures. These technical problems, if not managed effectively, can compromise
patient care and create significant disruptions in the medication administration

process.(22)
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Moreover, staff resistance and the need for extensive training can hinder the adoption of
eMAR systems. Employees accustomed to traditional methods often resist the shift to
electronic systems. Ensuring that all users are proficient with the new technology requires
substantial training efforts, which can be resource-intensive and time-consuming. This
resistance and the demand for comprehensive training can slow down the transition
process and impact overall efficiency. Integrating eMAR into existing workflows is
another significant challenge. Healthcare practitioners must adapt their daily routines to
incorporate electronic documentation, which can initially slow down processes and lead
to frustration among staff. The adjustment period can be disruptive, as practitioners
modify their established practices to accommodate the new system, potentially leading to

temporary declines in productivity and morale.

By understanding and addressing these challenges, healthcare institutions can improve
the efficiency and safety of medication administration. Careful planning, adequate
training, and robust support systems are essential to overcoming these obstacles,
ultimately enhancing patient care and ensuring a smooth transition to eMAR

systems..(21)(2)

Supports hospital get by using eMAR

The adoption of electronic Medication Administration Records (eMAR) has led to
significant improvements in medication management across various hospital settings,
enhancing accuracy, efficiency, communication, compliance, and nurse satisfaction. One
of the most notable advantages of eMAR systems is the substantial reduction in
medication errors. Studies have demonstrated that eMAR systems dramatically decrease
the rate of medication errors by providing real-time updates and inspections, ensuring
accurate administration and documentation. Unlike traditional paper-based systems,
eMAR minimizes errors related to illegible handwriting and manual transcription, both
of which are common issues in conventional methods. Another critical benefit of eMAR
is the provision of real-time checks and alerts. These systems notify nurses immediately
of potential issues such as drug interactions, allergies, or incorrect dosages, enhancing
patient safety by ensuring that contraindications are addressed before medication
administration. These integrated safety features significantly improve medication

administration practices, thereby reducing the likelihood of adverse drug events.

The integration of eMAR also streamlines workflows for healthcare personnel.

Automated processes reduce the time required for manual recording, allowing nurses to
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focus more on patient care. This efficiency is supported by reports from long-term care
facilities, where nurses have experienced significant time savings with eMAR. Features
such as simplified documentation procedures, quick access to patient records, and
automated medication scheduling contribute to this streamlined workflow, making daily
tasks more manageable and efficient. eMAR systems also alleviate the administrative
burden associated with traditional paper-based records. By automating the documentation
process, eMAR eliminates the need for labour-intensive manual entry and subsequent
verification processes. This not only saves time but also reduces the mental strain on

nurses, allowing them to devote more attention to clinical tasks and patient care (18).

Moreover, eMAR enhances patient information sharing, facilitating seamless
communication of accurate medication records among healthcare professionals. This is
particularly beneficial during patient transitions between different care settings, reducing
the risk of medication errors and ensuring continuity of care. The ease of information
exchange provided by eMAR systems is crucial for maintaining comprehensive and

accurate patient records.

Additionally, the reduction in medication errors and administrative burdens contributes
to lower stress levels and workload for nurses. eMAR systems help alleviate the cognitive
load associated with medication administration, improving the overall well-being and job
satisfaction of the nursing staff. A stable and motivated workforce is essential for
delivering high-quality patient care, and the implementation of eMAR systems supports
this by reducing stress and enhancing job satisfaction (21)(9).

In summary, the implementation of eMAR systems offers numerous benefits that
significantly enhance medication management in healthcare settings. By minimizing
medication errors, providing real-time alerts, streamlining workflows, reducing
administrative burdens, facilitating patient information sharing, and reducing stress and
workload for nurses, eMAR systems contribute to improved patient care and a more

efficient healthcare environment (18)(21)(9).
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Chapter 4: Factors (support and challenges) affecting the acceptability or adoption
of eMAR in healthcare

4.1 Background

One of the major obstacles is resistance from medical personnel, especially nurses. When
switching from conventional paper-based systems to electronic ones, routines must
change, and distrust may arise. Healthcare staff perceived system complexity and level of
comfort with technology have an impact on their acceptance of eMAR systems. Employee
adoption of the system is unlikely if they feel it is laborious or time-consuming(23). In
the hectic world of healthcare, especially in hospitals, nurses and physicians frequently
have too much on their shoulders, leaving little time for laborious paperwork duties.
eMAR deployment make time management problems worse. Physicians and nurses are
already under a lot of pressure to do their work on schedule. They view switching to an
eMAR system as an extra responsibility since they will need to fit correct and timely
electronic record updates into their already busy schedules. The acceptance and uptake of

eMAR systems generally hampered by this perception of an increased workload.(15)(24)

Other barriers include the high costs of infrastructure, the need for extensive staff
training, and resistance from top management and medical professionals. The study
concludes that while hospitals that have adopted HIS report satisfaction with its

performance, addressing the identified barriers is crucial to increasing adoption rates.(25)

Also, adoption of eMAR systems hampered by technical and usability issues, despite the
possible advantages. Technical problems like software bugs, system outages, downtime
and trouble integrating eMAR with other medical information systems are major
obstacles. These problems may interfere with the delivery of medications and diminish
the system's dependability, which may cause medical professionals to become resistant.
Maintaining staff confidence in the system and immediately addressing any faults also
depend on ongoing technical support. Insufficient training and assistance may impede the

full realization of eMAR potential benefits. (16)(23)

Supporting factors for adoption of eMAR in healthcare

The ability to drastically lower medication errors is one of the strongest reasons in favor
of eMAR system adoption. It is being observed that eMAR and other electronic
prescribing systems lower the number of adverse drug events (ADEs) and medication

errors by providing accurate, real-time data and ensuring adherence to prescribed
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protocols. simultaneously, computerized methods guarantee pharmaceutical orders that
are more precise and comprehensive, leading to safer outcomes for patients. One of the
main factors driving eMAR's adoption is the clear link between using it and reducing
errors. MARs have shown to be quite helpful in enhancing the accuracy of medicine
delivery. By using integrated safety features like dose alerts and barcode scanning, nurses
can confidentially ensure that the correct medication is given to the correct patient at the

right time, reducing mistakes and enhancing patient care.(23)(9)

It is possible and works better than the existing incident reporting systems to
automatically detect medication administration error through the eMAR. Real-time error
identification and mitigation may benefit from automated techniques. Also nursing and
the patients they care for have benefited directly from the efficiency achieved by digital
MARSs. Patient waiting time are shortened and drug administration procedures run more

smoothly, and nurses report feeling more empowered and competent in their work.

In healthcare settings, documentation completeness and accuracy are crucial. eMAR
systems offer an efficient and secure way to document the administration of medications,
ensuring compliance to internal and external regulations. With a clear and unchangeable
record of medicine administration, this improved documentation might be extremely

important during audits and legal inquiries.

Also, Real-time notifications from eMAR systems inform nurses of possible problems
such drug interactions, allergies, or miscalculated dosages. By ensuring that nurses are
promptly informed of any contraindications prior to providing medicine, these integrated
safety elements improve patient safety. These two studies highlight the ways in which
these warnings help to improve medication administration habits and, in turn, lower the

likelihood of adverse drug events (26).

4.2 The proximate determinants of motivating to use electronic medication
administration record (¢eMAR) among healthcare professionals.

The perceived increase in patient safety is a crucial factor to consider. eMAR systems can
help reduce medication errors by providing real-time patient data access, accurate and
readable electronic records, and automated notifications for potential drug interactions or
allergies. These features are what drive healthcare professionals. The improvement in
workflow efficiency is a significant contributing aspect. Automating medication
administration procedures with eMAR systems frees up time for direct patient care by

decreasing manual paperwork time. Moreover, encouraging professionals to use this
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technology is the way in which eMAR integrates with other electronic health record

(EHR) systems to facilitate coordinated and all-encompassing patient care.

Another important factor in encouraging the usage of eMAR systems is training and
simplicity of use. Sufficient educational initiatives that give medical staff members the
know-how to operate eMAR systems efficiently can reduce resistance and boost self-
assurance. Moreover, system dependability and user-friendliness are critical components

in making sure that technology is perceived as a benefit rather than a barrier.(16)

Positive perceptions of the eMAR are also influenced by the availability of user-friendly
interfaces and intuitive design elements, which lessen the cognitive load and learning
curve involved in its use. The perceived influence on workflow is another factor. eMAR
is more likely to be used by nurses and other healthcare professionals if it fits in easily
with their daily schedules and doesn't significantly interfere. A compelling incentive is
the possibility of lowering administrative costs and streamlining the documentation
procedure. The advantages of eMAR in terms of documentation, e-prescribing, and
monitoring were well-received by stakeholders. Enhanced resident condition monitoring,
fewer prescription errors, streamlined workflows, and better staff-to-staff communication
were among the immediate benefits. Long-term benefits of these advancements included
less task redundancy, improved data unification, and higher efficiency, safety, and quality

of care (27).

Organizational culture and influences from peers are significant factors. Coworker
recommendations and experiences that are positive can boost motivation, as can an
encouraging work culture that values creativity and supplies the tools needed to put it into

practice (21)(9)(20).

4.3 Conclusion

The proximate determinants motivating healthcare professionals to use electronic
medication administration records (eMAR) primarily include perceived ease of use,
perceived usefulness, and the overall impact on patient safety and workflow efficiency.
Ease of use refers to how intuitively the system can be operated, while usefulness is tied
to the tangible benefits it brings, such as reducing medication errors and streamlining
administrative tasks. These factors are bolstered by proper training and continuous
support, ensuring that healthcare professionals are confident and proficient in using

eMAR. Moreover, positive attitudes towards technology and a culture that embraces
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innovation within the healthcare environment also play significant roles in fostering

motivation.

When examining the factors affecting the acceptability or adoption of eMAR, both
support and challenges emerge as critical elements. On the supportive side, robust training
programs, technical assistance, and a clear demonstration of the eMAR system’s benefits
contribute significantly to its adoption. Leadership endorsement and the presence of a
technologically conducive infrastructure further facilitate acceptance. Conversely,
challenges such as resistance to change, initial costs, and potential disruptions during the
transition phase can hinder adoption. Additionally, concerns regarding data security and
the learning curve associated with new technology also pose significant obstacles.
Addressing these challenges through strategic planning, ongoing support, and addressing
user concerns comprehensively can enhance the acceptability and widespread adoption

of eMAR in healthcare settings.

In conclusion, motivating healthcare professionals to use eMAR hinges on demonstrating
its usability and tangible benefits, supported by effective training and a culture of
technological acceptance. The acceptability and adoption of eMAR are influenced by a
balance of supportive factors such as training and infrastructure, and challenges like
resistance to change and security concerns, all of which must be strategically managed to

ensure successful implementation.

4.4 Discussion

The result of current study shows that there are different reasons for adoption and barriers

to adopt Electronic Medication Record.

A systematic review of six electronic databases was carried out by Stolic, Snezana, Ng,
Linda, Sheridan, and Georgina in order to determine the cause between 2007 and 2020.
Research indicates that during nursing administration, pharmaceutical errors occur in
2.8% to 16% of cases. Conversation Results vary; some research found positive trends
and a decrease in medication errors, while other studies found neither a decrease in
medication errors nor the emergence of new forms of errors. They found out that One of
the major obstacles is resistance from medical personnel, especially nurses. When
switching from conventional paper-based systems to electronic ones, routines change, and
distrust arise. Healthcare staff perceived system complexity and level of comfort with
technology have an impact on their acceptance of eMAR systems. Employee adoption of

the system is unlikely because they feel it is laborious or time-consuming.
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Similar to this, a study carried out in 2008 by Ni, Yizhao, Lingren, Todd, Hall, and this
team aimed to determine the prompt identification of medication administration mistakes
(MAEs), which can be very beneficial for reducing medication errors and the harm they
cause. They discovered that the sensitivity with automated MAE detection was greatly
enhanced from 4.3% to 85.3%, with a positive predictive value of 78.0%, in comparison
to present practice. Additionally, the system demonstrated the ability to cut down on
patient exposure to risk from 256 minutes to 35 minutes. Additionally, it demonstrated
promise in lowering patient exposure to possible injury after MAE incidents. Whereas
Cheragi, Mohammad Ali, Mohammadnejad conducted a study in Iran in 2018 where they
found the reason of not adopting eMAR. In the hectic world of healthcare, especially in
hospitals, nurses and physicians frequently have too much on their shoulders, leaving
little time for laborious paperwork duties. eMAR deployment make time management
problems worse. Physicians and nurses are already under a lot of pressure to do their work
on schedule. They view switching to an eMAR system as an extra responsibility since
they will need to fit correct and timely electronic record updates into their already busy
schedules. The acceptance and uptake of eMAR systems generally hampered by this

perception of an increased workload.

Ammenwerth carried out subgroup analyses for categorical factors, including the level of
care, patient group, drug type, system type, system functionality, comparison group type,
study design, and error detection method, in an Austrian study he conducted in 2008 to
determine the benefits of using eMAR. Of the 25 papers that examined the impact on the
rate of medication errors, 23 demonstrated a statistically significant relative risk decrease
ranging from 13% to 99%. Six out of nine studies that examined the impact on possible
adverse drug events (ADEs) revealed a noteworthy 35% to 98% relative risk reduction.
The impact on ADEs was analysed in seven trials, and four of them revealed a significant

relative risk decrease of 30% to 84%.
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Chapter 5: Conclusion

This study highlights the importance of being both aware of and responsive to factors that
can influence. The goal of the study was to fully understand the difficulties and resources
that healthcare facilities have when utilizing both electronic Medication Administration
Records (eMAR) and traditional pen-and-paper approaches. In addition, the study aimed
to examine the variables affecting eMARs acceptance or adoption in healthcare

environments and the incentives pushing medical staff to use it.

The results of this study shed light on several aspects of the complexity related to
medicine administration in hospital settings. First and foremost, problems with legible
handwriting, the possibility of transcribing errors, and limitations with tracking drug
administration in real-time are expected to be the main drawbacks of traditional pen-and-
paper approaches. On the other hand, by offering a digital platform for precise recording,
automated alarms for any errors, and simplified communication among healthcare teams,

eMAR systems provide answers to many of these problems.

However, the study also identifies the immediate factors that encourage medical staff to
use electronic medication administration records. These factors could be perceived
benefits in accuracy and efficiency, improved teamwork and communication within the
healthcare system, and the possibility of improved patient outcomes from fewer drug

CITors.

The main challenges to adoption and implementation were time, change-aversion, and
computer literacy. In evaluating the adoption of EMR and eMAR, it may be helpful to
evaluate a person's comfort level with computers in addition to their skill level. The
computer proficiency of all healthcare workers who have been exposed to utilizing it is
essential for successful acceptance and use in the healthcare industry. For every
employee, there are still challenges to be overcome in the areas of training, retraining,
infrastructure requirements, and attitude adjustments. The unique method of patient care
that has been created over years by doctors and nurses is altered by the implementation
of EMR, which is in and of itself a serious concern. Since the transition from paper
records to electronic systems is accompanied by changes in patient care, organizational
factors also undergo change. As a result, an EMR-friendly culture may encourage eMAR
use throughout the entire company and raise the likelihood that MAR will be implemented

successfully.
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Lack of time, knowledge, and experience to oversee the process, according to studies, is
another obstacle to adoption. Reforming workflows and creating rules to facilitate the
adoption of EMRs were undertaken by practices that underwent less complicated

transitions. And finally, better EMR might be made possible by designating an individual.

Furthermore, during the project's early phases and throughout the tool's lifetime,
physician participation and representation are crucial. It is consistent with the research
paper's findings, as adoption issues with eMAR are a big worry in any healthcare setting.
They both exhibit opposition to the adoption of eMAR as well as a favourable outlook on
EMR implementation. Even while they think EMR is incredibly helpful, they are just not
prepared for change management. Physicians often use electronic medical records (EMR)
because they recognize its value and concur that it facilitates secure recordkeeping and

convenient access to patient details.
5.2 Recommendations

The initial recommendations would be to Develop and implement comprehensive training
programs to ensure that healthcare staff are proficient in using the electronic MAR
system. Work closely with healthcare staff to integrate the MAR system seamlessly into
existing workflows. Establish channels for ongoing support and feedback to address staff
concerns and optimize the functionality of the MAR system. Encourage open

communication between IT personnel, management, and frontline staff.

e Invest in Education and Training: To familiarize medical staff with eMAR
systems, healthcare facilities must make significant investments in extensive
educational initiatives. This can enhance user acceptability and overcome
resistance to change.

e Address Usability Issues: In order to improve usability and resolve issues with
navigation and operation, eMAR system developers should give priority to user-
centered design. Early detection and resolution of usability problems can be
achieved by involving end users in the design and testing stages.

e Ensure Data Security and Privacy: To protect patient data kept in eMAR
systems, healthcare organizations should have strong data security mechanisms in
place. To reduce the chance of data breaches, this entails encryption mechanisms,

access limits, and routine security assessments.
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