The Digital Shift in Healthcare:
Navigating Technological Transformation

Today healthcare has been undergoing a profound change in the age of industry 4.0,
with the development of technologies such as artificial intelligence (Al), big data, and
the increasing computational power and the design of efficient algorithms. Schwab
(2016) argued that healthcare systems are being reshaped, in a movement that revises
conventional management and organizational practices, requiring the adoption of new
perspectives for the future of health services’ design and delivery, with the potential

for improvements globally.
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ealthcare is of high importance in any
country, and it may be claimed that
health is among the most pressing
problems confronting nations today,
along with poverty and climate change,
contributing decisively to its overall development and
growth, while consuming significant national resources.
Being the “basic fabric in the human society”, healthcare

systems improve and maintain every population’s health
by diagnosing, treating, and preventing injuries and
illnesses, both physical or mental, delivered through
the work of physicians, nurses, support staff, hospital
systems, emergencies, etc.

Healthcare organizations are under pressure to
pursue hetter ways to provide value to the end users
of their services. Technology can help in this regard
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by supporting existing value propositions such as
lowering cost or by creating new value propositions.
In the case of an abrupt event in the environment,
such as the COVID-19 pandemic, technology can help
the organizations rapidly transform to ensure they
can still provide value to its end users. The concept of
digital transformation specifically pertains to create
value propositions, where new means of value creation
are pursued with technology, resulting in substantial
changes to the structure of the organization.

Today healthcare has been undergoing a profound
change in the age of industry 4.0, with the development
of technologies such as artificial intelligence (Al), big
data, and the increasing computational power and the
design of efficient algorithms. Schwab (2016) argued
that healthcare systems are being reshaped, in a
movement that revises conventional management and
organizational practices, requiring the adoption of new
perspectives for the future of health services’ design and
delivery, with the potential for improvements globally.
This trend has been accelerated during the pandemic,
where social distancing measures have forced providers
to employ virtual care technology for outpatient
appointments, leading hospitals and health systems
to turn to cloud computing, 5G telecommunications,
and interoperable data and analytics to build digitally
powered care delivery models to improve access,
support independent living and self-management and
reduce healthcare costs, with enormous potential to
improve overall health systems. Nevertheless, some
factors reduce the adoption of digital transformation
in healthcare, for instance, its highly regulated and
policy-driven nature, along with the prudence that
characterizes an industry where the lives of users may
be at risk.

Nevertheless, considering the quick evolution of
these technologies and its massive adoption, the current
literature is still incipient on how these innovations are
translated into practice, with limited empirical evidence
of the effectiveness, problems and applications in digital
healthcare.

Current research on digital transformation in a
healthcare context is still emerging and tends to focus
on the technologies that are being introduced. There
continues to be a lack of research that employs a few
crucial approaches, three of which will be addressed
here. First, efforts to use technology to create new

value propositions need to be distinguished from those
that support existing value propositions. Second, the
efforts to create value for the end user of healthcare
services need to be understood through both consumer
and patient lenses, as they are not analogous. Patients
rely on medical professionals for information on efficacy
and the safety of the treatment, and the patient is
not typically as capable of well informed about the
healthcare product as consumers in other segments.
Third, there is a lack of research on the roles that
organizational capabilities have in the context of digital
transformation, yet capabilities are important for gaining
a competitive advantage over largely commoditized
enterprise technologies. To address these gaps, let us
seek to answer the following questions:

RQ 1.: What capabilities influence the pursuit of
value creation in healthcare?

RQ 2.: How do these capabilities influence the
creation of new and supporting of existing value
propositions for end users of healthcare services?

The article is structured as follows: we offer a
brief on vision for intelligent healthcare enterprises,
followed by a theoretical background and framework,
to proceed with a discussion and finalize with outlook
remarks.

Vision for intelligent healthcare enterprises

Over the last 50 years, the IT industry has played
a pivotal role in generating business value for users.
Main frames and PCs (in the 1960s and 1970s) drove
industrial automation followed by client-server
architecture and the Internet (in the 1980s and 1990s),
which led to business process automation. Since
2000, technology advancements in cloud computing,
mobile, big data and social networks accelerated
digital transformation through the creation of digital
data platforms. The rise of intelligent technologies
such as advanced analytics, ML, Al and the Internet of
Things (loT) will enable the creation of the intelligent
enterprise (see Figure 1).

Although the digitalization of healthcare has been
progressing slowly, the amount of usable patient-level
data has increased dramatically over the last decade.
With advancements in sensors and mobile technology,
additional diagnostic information from connected
medical devices, electronic Patient Reported Outcomes
from smartphones and medical-grade wearable scan

m October 2024 M Kurukshetra o T B e N e O W 17



EVOLUTION

Client Server and Intelligent
Internet Technologies
Mainframe Cloud, Mobile
and PCs and Big Data
INDUSTRIAL BUSINESS PROCESS BUSINESS PROCESS INTELLIGENT
A ATION "*"**="******®»  AUTOMATION =sresesasssssd  AUTOMATION  ****sssssscesd ENTERPRISE

Figure 1: Evolution of Information Technologies from digital era into the intelligence era

be collected and interpreted. But the challenge is that
providers are currently mainly paid by the volume of
services. There is a lack of value-based “competition”
and risk-sharing, leading to inefficient utilization of
healthcare services and resources and poor patient
outcomes.

Payers and policy makers are thus seeking ways to
reimburse healthcare providers through measuring the
value of care, with a strong focus on improving patient
outcomes and optimizing cost. Ultimately, innovation
pathways in healthcare will be driven through systemic
changes to the economics of care.

Theoretical development and framework

Two theoretical lenses are employed and
integrated to help address our research questions.
First Engagement is used as a lens to understand how
technology can create value for end users of service.
Second, capabilities, both dynamic and structural IT

capabilities.

Engagement

Engagementisastate of beinginvolved in something
and can be thought of as a “motivation to act.” When
individuals are engaged in the pursuit of their goals, they
find value in things that will help them accomplish their
goals when using technology. For patients, engagement
is seen as an important component of patient-centred
care, which captures the notion that healthcare systems
should be respectful of and responsive to individual
patient preferences, needs and values and ensuring that
patient values guide all clinical decisions. For end users
are viewed through the consumer lens, the concept of
engagement is concerned with the emotional, cognitive,
and behavioural aspects of the consumer.

Capabilities

The concept of capabilities emerged from the
resource- based view (RBV) of the firms, which views
resources as assets possessed by the firm that enables
sustained competitive advantage. Capabilities can be
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defined as organizational routines and processes that
combine, deploy and exploit resources to achieve
competitive advantage. Although many capabilities
exist, structural IT capabilities and dynamic capabilities
are together complementary and support the basic
conditions forstructuralchangein digital transformation.

Structural IT capabilities, comprised of ITintegration
capabilities and IT reconfiguration capabilities, are two
capabilities that focus on the ability of the technological
infrastructure of a firm to respond to external pressure.
IT integration capabilities refer to the capabilities
necessary to facilitate and coordinate data exchange
among the various technology components involved
with the firm’s activities, whether they are internal or
external to the firm.

Dynamic capabilities are routines that focus
on changing the firm’s resources and operational
capabilities, in response to environmental changes. The
strength of a firm’s dynamic capabilities determines

INTEGRATION -
EXCHANGE OF
INFORMATION

the speed and degree of aligning the firm’s resources,
including its business models, with consumer needs and
demand.

Figure 2 depicts the theoretical framework that
we are proposing . The premises in this model are as
follows. Technology is used to support existing value
creation modes such as those that seek to lower cost
or improve patient outcomes alongside efforts to create
new value propositions. For existing value creation
modes in healthcare, themes were added representing
cost and patient outcomes. New value creation modes
can be created with technology that engages the end
user through a patient-centric view or a consumer-
centric view. To capture relevant structural aspects of
the healthcare organization, structural IT capabilities
capture the organization’s ability to integrate data and
reconfigure business processes.

Based on this theoretical framework, it is observed,
there is a demand for enhancements to analytics tools
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Figure 2: Proposed theoretical framework for digital transformation in healthcare
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for improving value creation approaches including
waste and cost reduction. One persistent difficulty
in improving the traditional value propositions
of healthcare is difficulty in measuring costs and
patient outcomes, and information systems seem to
be limited in their ability to support this reporting.
With costs in particular, difficulties arise when cost
reduction is focused on either optimizing individual
processes or substituting a high-cost service for a low
one, and it is difficult to see the impact on system-
level costs when compartmentalized changes are
made. These two modes of value creation are often
intertwined and conducted in an ongoing matter.
Approaches to creating new value propositions for the
end users of healthcare can be understood through
the distinctly different lenses of both patient and
consumer engagement. For consumers, demand for
digital offerings aligns with what organizations outside
of healthcare offer, such as those that offer quick and
efficient services through ecommerce. For healthcare,
these services manifest as those that inform end
users of healthcare of a process status, appointment
availability, virtual and mobile care offerings, as well
as unobvious tools such as those that report traffic
conditions on the day of an appointment. For patients,
a focus on improving the coordination of care and
patient activation, and EMR- integrated patient
tools and messaging were the prominent themes.
Care coordination is a strong theme in this research
and can be accomplished by secure communication
technologies as well as longitudinal patient records.
Potential benefits that any technology investment can
produce are only realized through sustained efforts in
optimizing existing services and creating new services.

Discussion

The digital transformation in healthcare, through
the creation of a rich health data foundation and
integration of technologies like the Internet of Things
(loT), advanced analytics, Machine Learning (ML)
and Artificial Intelligence (Al), is recognized as a key
component to tackle these challenges. It can lead to
improvements in diagnostics, preventionand patient
therapy, ultimately empowering care givers to use
an evidence-based approach to improve clinical
decisions. Real-time interactions allow a physician to
monitor a patient ‘live’, instead of interactions once
every few weeks. Operational intelligence ensures

efficient utilization of healthcare resources and
services provided, thereby optimizing costs. However,
procedure-based payments, legacy systems, disparate
data sources with the limited adoption of data standards,
technical debt, data security and privacy concerns
impede the efficient usage of health information to
maximize value creation for all healthcare stakeholders.
This has led to a highly regulated, constrained
industry. Ultimately, the goal is to improve quality of
life and saving people’s lives throughthe creation of
the intelligent healthcare provider, fully enabled to
deliver value-based healthcare and a seamless patient
experience. Information technologies that enable this
goal must be extensible, safe, reliable and affordable,
and tailored to the digitalization maturity-level of the
individual organization.

Adopting intelligent technologies will require
healthcare leaders to not only reimagine operational
and clinical processes around care delivery but
also embed these technologies within existing core
business processes to reap the benefits. This will
also ensure care givers’ focus on high-value tasks
and outcomes such as better patient outcomes
and strategic planning to accelerate the delivery of
innovative solutions that provide an engaging and
seamless patient experience, without disrupting their
core business processes. All of this should be based
on adata foundation capable to handle big data and
deliver real-time processing.

By viewing business processes and innovation
solutions holistically and putting fundamental patient
needs at the core of the healthcare enterprise strategy,
the long-term impact of intelligent technologies to
accelerate delivery of value-based care will be a game-
changer for the healthcare industry. This will change
the very nature of patient-doctor relationship — from
reactive health (a paternalistic approach to diagnosis
and treatment inresponse to signs and symptoms) to
proactive health (personalized patient interactions and
care delivery based onearly warning signs detection
complemented by passive data capture and relevant
biomarkers, predictive models connected to epigenetic
predispositions and continuous monitoring from
multiple connected data sources).

Some of the government initiatives in this direction
are as explained in figure 3.
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Figure 3: Government Initiatives

Conclusion and way forward

Intelligent enterprises and intelligent healthcare
providers effectively used advanced IT systems and
data assets to achieve their desired outcomes faster,
and with less risk. Responding to individual patient/
customer needs, engaging talent in new ways, and
creating disruptive business models are critical business
imperatives — also (or perhaps especially) for health-
related industries and healthcare providers. Although
many healthcare organizations have initiated digital
transformation projects, very few have reached digital
maturity. As technologies like ML, Al, loT, big data
and advanced analytics become more mainstream,
organizations must adapt to reap their benefits.
Global healthcare leaders will need to factor in long-
termtechnical debt and adopt a “digital decoupling”
strategy to ensure a scalable, flexible and resilient
enterprise IT.

Healthcare providers and other healthcare
organizations need agility to improve patient outcomes
and control costs, but in many cases also to disrupt
and out manoeuvre competition. As a result, it is key
to build flexibility and insight into business processes

through digital transformation, to rapidly respond to

change, pivot towards the right outcomes, and ensure
sustainable competitive advantage.

This can only be achieved through digital
transformation with intelligent, integration-ready
applications and platforms that help to manage patients,
networks, employees, and core processes. These
must be easily extensible and offer a consistent and
intuitive user experience. Going forward, healthcare
organizations will consume and experiment more with
technologies, so that they can drive ongoing innovation.
Applications with embedded intelligent technologies
will be crucial for success. O
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