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INTRODUCTION

7

The first electronic medical record (EMR), developed in 1972 by great
medical and technological minds from the Regenstreif Institute in the
United States, was a major medical advancement intended to push the
digital age of healthcare forward with the promise of more accurate and
interoperable patient care. Now, healthcare technology offers more things
than ever to improve the patient's journey, with Al and machine learning
helping with diagnosis and drug discovery, and patients accessing records
at their fingertips from their phones. However, healthcare professionals still
struggle to meet the goal of efficient and personalized care.

To tackle this hurdle, these newly evolving technologies must be able to
talk to each other and especially to the EMR systems at the center of the
patient journey. Healthcare has made huge leaps in achieving this with
advanced APIs and interface standards like HL/ FHIR and HIPAA. While
some data integration hurdles remain, they are now ones that can be
cleared with a strong foundation, an intelligent implementation strategy,
and health tech expertise. Smart healthcare tech companies and providers
have an unprecedented opportunity to achieve meaningful interoperability,
improving outcomes and reducing costs more effectively.
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HEALTHCARE
INTEROPERABILITY
AND EMR EVOLUTION

HEALTHCARE INTEROPERABILITY - WHAT WE'VE BEEN UP TO

Initially used for documentation purposes, EMR has been playing an increasingly
important role in sharing medical information needed for the effective delivery of
healthcare services as access, quality, and security requirements are met in the digital
hospital services. Patient records are now more consistent, reliable, and accurate than
ever before. And, we’ve reached a turning point in digital healthcare, as groundbreaking
health innovations open the door to endless possibilities:

» Al and machine learning are advancing rapidly, improving diagnoses, care plans, drug
discovery, surgical outcomes, and more.

» [lelemedicine and remote care are making healthcare more accessible through
remote consultations and patient monitoring.

» Wearable devices collect real-time data on physical activity, heart rate, and sleep,
enabling better health tracking and early disease detection. This gives patients a greater
ability to capture and share critical health information with their doctors.

» Through portals and mobile apps, patients now have convenient access to their EMR.
Automation of claims processing gets smarter and more efficient.

» Investors are carefully concentrating their resources on companies that demonstrate
rigorous clinical validation, clear commercial traction, and strong regulatory readiness.

$5.3M 31% $15.6B

Median digital health Share of deals focused Total global digital

deal size (record high) on Al-driven projects health funding

In 2024
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"

It is interoperability that forms the foundation of
modern, integrated healthcare. Without healthcare
data interoperability, patient information remains
trapped in isolated systems, creating dangerous
gaps in care.

(CB Insights, 2025) ”

Electronic Medical Records (EMR)
by Deployment Type in 2025

Cloud-based solutions are expected
to dominate with 80.1% of total market
revenue by 2025

Total Market Size: USD 33.41 Billion

Source: Primary Research, Desk Research,
Paid Subscription, CMI Data Repository On-Premise Deployment ® Cloud-Based Deployment

Achieving this data interoperability can be challenging, as there is no one-size-fits-all
solution: country context is a critical factor, and each digital health ecosystem requires
specific criteria. Yet we achieve significant advancements over the year:

» Broader adoption and effective implementation of HIPAA and HL/ standards.
» Advancement and adoption of FHIR standards.

» The ONC Cures Act Final Rule to enable patients to access their medical records at
no cost, control through apps, and multiple choices of IT tools for providers.

» Enhanced collaboration among vendors to move interoperability forward.

» Clearer guidance from federal legislation, the Centers for Medicare Services, and
Health and Human Services, defining specific objectives and technologies.
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EMR EVOLUTION

Let’s take a look at where EMRs started and how interoperability has evolved

8 - Regenstrief Institute built the first EMR system,
IQ\) but adoption was minimal due to cost.
=

0 . . 1
- - Efforts to expand EMR use continued, yet interoperability lagged.

Q0 - Vendor-specific point-to-point interfaces offered limited connectivity.
0)) - In 1987, HL/7 was founded, laying the foundation for standardized
= healthcare data exchange.

0 . L . .
- - Widespread computerization and the internet accelerated EMR adoption.
0)) - A 1991 Institute of Medicine report underscored EMRs’ potential to improve
8)) access and quality of care, urging digitization across healthcare.
= - HIPAA (1996) established national privacy and security standards.

- HL7 v2 introduced, advancing message-based interoperability.
0 . .
- - Cloud-based EMRs lowered infrastructure barriers.
@) - In 2004, the U.S. established the ONC to coordinate national health IT strategy.
- - The 2009 ARRA incentivized adoption via the Meaningful Use program,
A\ embedding EMRs into mainstream practice.

[ T
- - HL/7 launched FHIR (2012), simplifying data exchange and
by app development.

O - SMART on FHIR enabled plug-and-play interoperability.
N
- APls became standard across EMR vendors.
- EMR data began driving population health analytics,
outcomes research, and utilization insights.

0 .

- - EMRs are now core to modern healthcare delivery.

N - Regulatory mandates push providers and payers to fully
-) implement FHIR and SMART on FHIR.

N - Medicare and Medicaid penalties accelerate compliance.

- EMRs increasingly integrate with decision support systems,
powering real-time clinical alerts, personalized care pathways,
longitudinal health tracking, and predictive modeling.
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CURRENT OBJECTIVES
FOR EMR INTEGRATION

We've reviewed the EMR journey so far, so what are today’s interoperability
objectives in healthcare”? Multiple factors are now shaping how hospitals, health
systems, technology providers, and other care organizations approach EMR

integration and data sharing.

V Compliance with government and
agency regulations

We've watched compliance evolve from a paper
obligation to a key driver of digital transformation.
What started as basic privacy protections under
HIPAA and GDPR has grown into a complex range of
mandates, including HL/, FHIR, and country-specific
rules, which now shape how healthcare systems are
built and how data flows. Today, EMR integration isn’t
just about functionalities but protecting patients'
information, ensuring security and meeting
increasingly precise reporting standards. These
regulations are setting a solid foundation for
interoperability, pushing the healthcare industry
toward a more connected, standardized future.

v Empowering patients
through data access

The rise of integrated EMRs has been transforming
the patient’'s experience, giving individuals access to
their health data through portals, mobile apps,
secure messaging, etc. Patients are now behaving
like informed consumers, in need of convenience,
clarity, and control. The more transparency, the
deeper sense of trust. When patients can see their
records, track medications, and communicate
directly with providers, they put great confidence in
medical decisions.

v Interoperability
across systems

One of the major objectives is
achieving true interoperability.
For years, fragmented EMR
systems created silos of patient
data when lab results,
prescriptions, imaging, and
clinical notes lacked
connections. The healthcare
industry has since recognized
that without smooth data
exchange, care coordination
suffers. That's why HL/ and
FHIR have become more than
technical standards, as they're
connecting modern healthcare
systems together. Over the
years, HL/ has become a
guiding light for health IT, with
FHIR now paving the way for
real-time data exchange.
Providers, developers, and
innovators continue committing
to these standards so that
everyone involved in the patient
journey has access to accurate,
timely, and actionable health
data.

© 2025 Adamo Software
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Hospital EMR Systems Market, By Region (USD Billion)

20.7

2018 2019 2020-e 2021

m North America Europe ®m Asia Pacific

v Preparing for new data from
wearables and IoMT

Medical wearables, once niche and expensive,
have become popular, affordable, and deeply
personal devices. From heart rate sensors and
glucose monitors to sleep trackers and
smartwatches, these devices are generating a
huge volume of health data. Patients and
doctors can now collaborate in real time,
anticipating health events and adjusting
treatments on the fly. But the real
breakthrough lies ahead: integrating this data
into EMRs, EHRs and broader health systems.
That’'s where Al, machine learning, and
standards like FHIR and SMART on FHIR play,
turning raw data into actionable intelligence.

2023 2024 2025-p

Latin America B Middle East & Africa

V Data-driven insights and
population health

EMR data is now the engine that
drives smarter, more proactive
healthcare. As systems grow more
connected, organizations are tapping
into aggregated patient data to
uncover powerful insights. Predictive
modeling and Al are no longer
experimental. They're being used to
flag high-risk patients, anticipate
readmissions, and guide early
interventions. Population health
strategies are evolving too, using
shared data to tackle chronic disease
at scale.

V Operational efficiency and cost reduction

Over time, fragmented data systems have quietly drained resources, triggering duplicate
tests, redundant paperwork, and billing headaches. But as healthcare moves toward a
unified digital ecosystem, those inefficiencies are being replaced with streamlined
workflows and smarter revenue cycle management. Providers can now spend where it
matters most: with patients. EMR integration significantly contributes to freeing up the
system to work better for everyone.

Unfortunately, practitioner workflows don't always work well with a one-size-fits-all
EMR. A private office operates very differently from a hospital, and these
differences create challenges in building truly interoperable systems. In the next
section, we'll look at some of the hurdles in the way of interoperability.
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KEY EMR DATA
IMPLEMENTATION BARRIERS

Integrating EMRs is a complex task for any healthcare organization. While digital
healthcare promises better efficiency and improved patient care, the path to successful
EMR implementation is filled with challenges.

! Compliance with government and agency regulations

The growing use of large datasets in EMRs increases the risk
of a security breach. If an organization's EMR is compromised,
a vast amount of confidential patient information could be
exposed. Healthcare organizations must also be compliant
with a complex web of privacy regulations like HIPAA, HITECH,
CMS and other nation-specific standards. This compliance is
also vital for patient trust, with violations leading to heavy

fines and penalties.

I Customization complexity
|

EMR customization complexity arises from the several
data structures and terminologies used by different
vendors. Extracting specific data elements for
integration often requires adapting processes for each
EMR, which is both time-consuming and demands
continuous maintenance. In addition, connecting EMR
data with other healthcare systems, such as billing or
claiming platforms, needs more complicated
customization to facilitate smooth data flow across
systems. Not to mention, adding third-party or
ancillary applications can further strain resources, as
integration demands significant configuration, risks
introducing software bugs, and raises security
concerns, leading to delayed implementation and
lowering overall efficiencu.

© 2025 Adamo Software
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I Data standardization difficulties
[ |

Differences in data formats and terminologies across EMR
vendors create major challenges for integration, making it hard
to combine information from separate data systems. Without
standardized terminologies, like SNOMED CT for diagnoses,
data can easily be misinterpreted or lose their original meaning.
Even when standards are applied, mapping data elements
between systems is complex and often requires custom rules,
making the process time-consuming and prone to errors.

Vendor dependence

Relying heavily on a single EMR vendor can limit organizations'
abilities to adopt custom applications or integrate innovative
solutions, causing organizations to miss opportunities for
improvement. Proprietary formats and APIs might create data
silos that complicate the data exchange process. Besides,
limited data ownership and export options make transitions to
new vendors or participation in broader healthcare initiatives
more difficult.

:

The implementation and ongoing maintenance of EMR
systems involves considerable financial investment.
Beyond the initial financial investment for setting up
the system, healthcare organizations face substantial

ongoing expenses. These include costs for system e
maintenance, regular updates, and training staff. This
significant financial burden can pose a major challenge, | '
making EMR integration and implementation a difficult
and expensive process.

S\
50.24\ 2
> SAS

To move toward a more seamless and

effective healthcare system, it is
essential to address these obstacles
with a structured, strategic approach

that goes beyond technology
selection to encompass
organizational transformation.

© 2025 Adamo Software



04 | Key EMR data implementation barriers adamosoft.com

ADAPT FRAMEWORK (Strategic EMR Integration Methodology)

The barriers identified above require more than just
technology solutions, they demand organizational
transformation. The ADAPT Framework provides a
structured methodology to systematically address
these challenges through strategic planning,
change management, and stakeholder alignment
before technology implementation begins.

Current state analysis

o o Barrier identification

A

Assess

: Strategic roadmap
. . Success metrics

Governance model

Compliance gaps

W

Design
A - & o Change management Q
A . o Stakeholder buy-in
ar ~o . Resource allocation
Adopt
Proof of concept
72 . : Risk validation
User feedback loops

Pilot

_— ¢ Scale deployment
¢ I : o o Performance monitoring

Optimization

Transform

With strategic foundations in place, organizations
can now focus on the specific technologies that
enable successful EMR integration.

© 2025 Adamo Software 08
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EMR DATA
INTEGRATION TECHNOLOGY

To forge a smartly connected and intelligent healthcare ecosystem, organizations
need to embrace advanced EMR data integration technologies. The following core
technology pillars form the backbone of modern EMR data integration.

.

APIs: The connective tissue of healthcare systems

APls serve as the fundamental digital bridges allowing diverse healthcare systems,
such as EMR, EHR, laboratory systems, and medical devices, to seamlessly communicate
and exchange data efficiently. The HL/ and FHIR standards provide the essential
framework and lingua franca for this exchange. HL/7 vZ2 is one of the most widely used
messaging standards in healthcare, enabling the transfer of clinical, administrative, and
financial data between systems. In contrast, FHIR, which was introduced in 2012,
modernizes this communication by utilizing web technologies such as RESTful APIls and
JSON/XML data formats. This makes FHIR more developer-friendly and suitable for
today's mobile and cloud-based applications.

APls using HL/ and especially FHIR enable critical integration functions such as
real-time patient data sharing, appointment coordination, medication reconciliation,
imaging reports exchange and remote patient monitoring data synchronization. They
create a "guiding star" that harmonizes diverse healthcare data sets into a uniform,
actionable format that can be accessed across multiple platforms.



Cloud computing: scalable and secure Infrastructure

In healthcare, cloud acts as a pivotal infrastructure layer enabling the storage,
processing and sharing of large healthcare datasets generated from EMRs, IoMT devices
and analytics platforms. Cloud platforms offer the necessary agility and scalability during
the integration stages, particularly for data storage, backup, processing and routing. They
facilitate hybrid deployments where legacy hospital systems can seamlessly co-exist and
exchange data with modern cloud-native applications. This infrastructure supports
various integration platforms, enabling continuous updates, disaster recovery and secure
remote access.

Transitioning from outdated on-premises systems to cloud-native solutions allows
healthcare organizations to realize cost savings, minimize technical debt, and facilitate
the adoption of emerging technologies that require immediate, large-scale access to data.

Al and Machine Learning: intelligent data utilization

Al involves the use of machine learning algorithms, natural language processing (NLP),
and cognitive computing to interpret, automate, and extract meaningful insights from
healthcare data. Within integration, Al acts as both a facilitator and enhancer, improving
data accuracy, aiding in interoperability, and surfacing actionable knowledge from
complex datasets. Crucially, Al and ML foster a shift toward predictive, preventive,
personalized and participatory (P4) medicine, empowering clinicians to make
better-informed decisions and patients to engage more actively with their care.

These intelligent systems not only reduce errors and improve workflow but also
continuously learn and adapt, driving innovation in treatment protocols and healthcare
delivery models. The integration of Al with healthcare data platforms is thus key to
unlocking the full potential of precision medicine and operational excellence.

© 2025 Adamo Software 11
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GOAL-BASED EMR
INTEGRATION STRATEGIES

Effective EMR integration demands a strategic framework
that systematically addresses the multidimensional challenges
of unifying complex healthcare |IT ecosystems. The following
strategic pillars provide a comprehensive blueprint for achieving

\ @ EMR interoperability excellence, with measurable clinical and
\ < operational impact.

® 0 Comprehensive needs assessment and strategic alignment

Begin with a detailed evaluation of existing infrastructure,
workflows, and user requirements. Identify data silos and
interoperability gaps while engaging clinical, |IT, compliance, and
leadership stakeholders. Define clear, measurable goals that align with
the organization’s mission to enhance patient safety, regulatory
compliance, and workflow efficiency. This ensures the integration effort
is proactive, targeted, and sustainable.

® 9 Integration partner selection and collaborative planning

Choose an experienced partner skilled in healthcare IT standards
like HL/ and FHIR, with deep knowledge of regulatory and clinical
contexts. Develop a detailed project plan covering milestones,
deliverables, timelines, and resource allocation. Establish governance
and communication frameworks to maintain cross-functional alignment
and transparencu.

® e Architectural design and robust solution development

Lorem ipsum

Design an extensible, secure architecture that bridges both legacy
and modern systems. Utilize secure APIs, middleware, and wide used
standard protocols to ensure data integrity and privacy. Embed
compliance with HIPAA, GDPR, and other regulations. Anticipate future
needs, supporting emerging data sources and analytics capabilities to
future-proof the solution.

© 2025 Adamo Software 12
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® e Implementation and rigorous testing

Adopt an iterative development approach with continuous
integration and user acceptance testing. Validate data accuracy,
latency, security, and interoperability compliance thoroughly.
Implement a phased rollout strategy to preserve clinical continuity and
enable rapid issue resolution. This ensures risk mitigation and

stakeholder confidence.

® 6 Effective training, adoption management, and sustainable support

Deliver tailored training to clinicians, administrators, and IT staff for
confident system use. Monitor user engagement and satisfaction
throughout phased deployments. Establish robust support for ongoing
maintenance, upgrades, and enhancements aligned with evolving
clinical needs. Proactive change management maximizes the long-term

value and ROI of EMR integration.

PN NN T

Strategic benefits of partnering with specialized IT providers

=

Given the complexity and criticality of EMR integration, healthcare organizations
increasingly rely on specialized IT partners who offer:

Continuous support and an Scalable resource deployment
innovation pipeline ensuring models that accommodate
long-term system evolution. project workflow variability.

Comprehensive interoperability Capacity to handle complex
expertise and up-to-date data migrations and integration
knowledge of industry standards customizations unique to
and regulatory compliance. healthcare operations.

Through strategic partnerships, organizations minimize implementation risks, expedite
time-to-value and enable care teams to focus on delivering superior patient outcomes.

© 2025 Adamo Software 13
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Introduction

In today’s insurance industry, rapid
and precise claims processing is vital to
satisfaction. Yet, the reliance on diverse,
often handwritten and typed, paper
slow down workflows and increase the

TRANSFORMING risk of costly errors. This case highlights
revolutionized claims handling by
INSURANCE automating data  extraction and
e Challenges addressed
TECHNOLOGY » Handling heterogeneous document
» Reducing processing delays caused
by manual data entry
compliance risks and costly disputes
» Meeting strict regulatory standards

operational success and customer
CASE STUDY' 1 documents creates bottlenecks that
how an advanced Al-driven OCR solution
OPERATIONS WITH validation exactly.
formats with high accuracy
» Minimizing human errors that lead to
while enabling real-time data access

10



CASE STUDY 1

TRANSFORMING
INSURANCE
OPERATIONS WITH
AlI-POWERED OCR
TECHNOLOGY

©
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Solution delivery

The solution integrated:

» Customized Al OCR models trained
on domain-specific data to capture
handwritten and printed texts
accurately

» Intelligent validation frameworks to
flag errors and ensure regulatory
compliance pre-data ingestion

» Seamless integration via APIls and
middleware connecting OCR outputs to
legacy claim systems, enabling
end-to-end automation

» Scalable cloud infrastructure to
process fluctuating document volumes
with consistent performance

Impact

After deployment, the client reduced
manual data entry errors by 4009,
expedited claims processing throughput
and achieved seamless integration with
their existing databases. The scalable
platform offered robustness against
peak workloads, eliminating operational
bottlenecks and effectively supporting
compliance objectives.

This case demonstrates how
automated extraction and validation of
unstructured data, often a major barrier
in EMR integration, can be efficiently
addressed using Al-powered OCR. By
transforming various paper-based
records into digital, structured data that
standards, this solution

crucial gap in the

meets EMR

addresses a
automation of data workflows. It enables
quicker, more accurate integration and
utilization within healthcare IT systems.
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Introduction

Continuous health monitoring is
crucial for stroke survivors, where timely
interventions can dramatically improve
recovery outcomes. However, collecting
and interpreting wearable device data
seamlessly poses technical and
usability challenges. This case
demonstrates the deployment of an
Al-enabled, user-friendly mobile
platform that enhances real-time health
insights and care coordination.

Challenges addressed

» Designing an accessible interface
for users with cognitive or physical
limitations

» Integrating multi-sensor wearable
data passively and reliably

» Delivering actionable, real-time
analytics focused on stroke risk

» Supporting diverse user
groups—patients, caregivers, clinicians
with customized

Solution delivery

Designed around the principle that
health technology must adapt to the
needs of vulnerable users, the platform
integrated sophisticated data collection
and Al analytics within an empathetic
and accessible user interface. The goal
was to deliver clinical-grade insights
passively and in real time, supporting
proactive healthcare interventions and
enhancing patient autonomuy.

18



CASE STUDY 2

TRANSFORMING
INSURANCE
OPERATIONS WITH
AlI-POWERED OCR
TECHNOLOGY

©

adamosoft.com

Solution delivery

» User-Centered Design: Developed
with simplicity as a priority, enabling
effortless engagement for patients with
possible cognitive or physical
impairments.

» Robust Wearable Integration:
Automated synchronization of vital
signs from multiple certified sensors to
provide comprehensive physiological
profiles without user burden.

» Al-Driven Analytics Engine:
Real-time risk scoring algorithms based
on continuously collected health
metrics, providing actionable insights
consistent with clinical standards.

» Multi-Stakeholder Access:
Customizable dashboards and alert
mechanisms ensured that patients,
caregivers, and clinicians each received
relevant, timely information.

This solution exemplifies a
patient-centric healthcare IT strategy
balancing technological sophistication
with usability and clinical utility.

Impact

The platform enhanced stroke
recovery monitoring by delivering
continuous, accurate, and user-friendly
data, empowering patients, enabling
faster caregiver decisions and improving
clinical responsiveness.

This case underscores how |oMT
data, seamlessly integrated into EMRs,
strengthens real-time decision-making
and extends healthcare systems beyond
clinical settings into diverse, real-world

data streams.
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Our team at Adamo Software comprises seasoned health technologists and
proven Healthcare industry expertise across various global markets.

We accompany businesses to create transformative next-gen technologies that tackle
healthcare’s most challenging problems. We offer tailored solutions available to meet your
specific operational needs, as well as your compliance standards.

Adamo offers a disruption-free tool to ensure seamless migration, data migration, and
interoperability with existing systems. We help maintain staff adoption by focusing on
user-friendly interfaces. Security, as well as compliance, is a high priority for us, and you
will see that your EMR system conforms to HIPAA regulations. As such, we also provide
support and maintenance to help your system continue to run smoothly on a regular basis.

When working with Adamo, you have a reliable partner who will work
with you to make the most of your EMR implementation. Contact us to
begin your journey to the effective management of your health care!

AAa

. & adamosoft.com M hello@adamosoft.com ;, |\ (+84) 373114488 |
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