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Healthcare Delivery System and I&hallenges ﬂi;.
Health Systens asum of organizations, institutions, and resources focused on
health, and may be thought of as a network of diverse entities and cutting across
multiple sectors.

Adiverse range of healthcare providers, such as clinicians, hospitals, and other
healthcare facilities, as well as insurance plans and purchasers of healthcare
services are parts of this network.

These entities operate in different arrangements, including groups, networks, anc
independent practices, and can be foundiwth public and private sectors,
Including forprofit and notfor-profit entities, with involvement from voluntary
and governmental regulators.

IOM 2002
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Traditional health care in the United States as resembling a cottage industry, mar
by fragmentation at various levels of government wherein fragmentation occurs a
federal, state, and local levels.
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The public health system has a nature of patchwork, where each state or territory
determines its own public health department, relying on collaboration and

iInformation sharing with hospitals, physicians, emergency workers, and other rele
entities.

Gursky's analysis takes a very higiel thinking perspective, highlighting the systen
Issue of fragmentation within the national healthcare landscape.
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The United States has one of the highest costs of healthcare in the world.

In 2021, U.S. healthcare spending reached $4.3 trillion, which averages to abol
$12,900 per personGMS, National Health Expenditure Data, Decer2b2p).

Fragmentation was associated with $4,542 higher healthcare spergiagdsen
et al 2015.

Fragmented care led to a 25% increase in medical costs and 16% more visits t
emergency roomHealthcareFinancg.

In 2020 alone, the AHA estimated that hospital financial losses were at least
$323.1 billion AHA 202D

Hospitals and health systems face an additional $53 bhillion to $122 billion in los
in 2021 AHA 2021
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In his book "The Fragmentation of U.S. Healthcare; causes afid

solutions,"EinerElhaugg2010) defines fragmentation as the '\
presence of multiple decision makers responsible for healthcare
decisions that could be better handled through unified decision
making. This leads to a lack of understanding of the complete
picture, limited power to take necessary actions, or even incentive
to shift costs onto others.

Elhaugealso discusses the various dimensions of fragmentation,

ranging from treating specific illnesses to fragmented treatments
for individual patients, patients over time, patient groups, and the
guestion of expanding the appropriate group to include others on
broader scale.

To address the pressing issue of fragmentation in healthcare,
urgent attention and comprehensive solutions are needed to
foster a more integrated and cohesive healthcare system.
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The last thing healthcare needs is another stahahe ‘1@“‘

Innovation that perpetuates the silos that exist in the field

today, instead it needs system reform and redesign to be able tc
fulfil the expected capabilities and meet the market demand, as
well as addressing the interrelated quality and productivity
crises facing the healthcare system as a wh@&BoKP 720)
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The transformation process, as highlighted by Salinsky and
Gursky (2006), should involve targeted resource allocation,
regional planning, technical upgrades, personnel reorganization
Incorporation of privatesector assets, and performance
monitoring.
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Outlined goals and objectives '\”Th

The plan outlined in the Building a Better Delivery System report aims to
transform the U.S. healthcare sector into a hjggrformance 'system' by fostering
iInterdependence among its constituent entities and promoting awareness of th
Implications and consequences of their actions on the system as a whole.

Systemsengineering has the potentidlb accelerate healthcare improvement by
addressing misaligned incentives (fee for service vs. fee for outcomes) and the
absence of key enablers such as access to valuable data and expertise in syst
techniques and engineering (PCAST 2014).

REPORT TO THE PRESIDENT
EINER ELHAUGE AND CONGRESS
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Executive Office of the President
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Science and Technology

AUSES AND SOLUTIONS
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HDS through the Lens of Systems Engineeriniﬁmﬁ"

Components of the Health Care Delivery System

Payers
Ll
=
g
v'\ "_.
Regulators Regulaté:‘.- Providers Serve Consumers
s j.z"\—
a
—
oD
Regulate Suppliers

Providers organizations, services, and professionals involved in delivering healtf

to patients.
Payers both public and private organizations responsible for financing healthcare

services.
Suppliers entities that provide resources and materials to support healthcare

delivery.
Regulators overseeing and influencing the actions of providers, payers, and

suppliers
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The healthcare system is a clash among competing forces W
stakeholders (communities of interest) who have different

performance measures and sigooups of stakeholders.

Health professionals focus

Payers pursue the right to

) S E B
on paymentfor services ‘ select riskand limit cost.
and autonomy. 6'"""' @
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‘ Purchasers want more
Care facilities seek ' valueat the lowest

high-marginservices cost
and low supplycosts
Consumers seek
accessible services and

low out-of-pocket
costs

Suppliers focus on
intellectual property
protection andvolume.

Engineering a Learning Healthcare System: A Look at the Future William W. Stee

As Porter andeisberg2006 said that the different stakeholders
compete in a zerdum game.
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HDS iNOTa single system with a purposd’s acomplex set o
Independent systems that have their own objectives, way of
operation, and capabilities.
Yet, hey collaborate to attain bigger objectives, way of operation,
and capabillities that none of them could do alone.

community
health
centers

The entire SoS collaborate to provide comprehensive and
coordinated care to the patient.
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The question now is how best to proceed with SE? What ‘@"
Strategic Approach Should be Adopted to Advance?

Traditional Systems Engineering-SE)

The{ 2a(SYa 9YyIAYSSNAYyIQa tAFS 0OeodOftS Y

reform a single system and suitable for monolithic systems; however, they are

not atypical for contemporary organizations to treat the engineering of SOS.
Sage andCuppan(2001)

Sq the complex and interconnected nature ¢1DSequiresa
specialized discipline that goes beyoddSE providing a
comprehensive approach to effectively design, implement, and

maintain these intricate systems for optimal performance.
B
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The System of Systems (So0S) Approach f"f

Many (SoSgxist often without their SoShature recognizedcausing
them to evolvewithout leveraging SE advantages.
(Dahmann 2014)

We postulate that the (HDShlso fits intothis category of systems.
So,what exactly 1IsS0S?
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SoS is a systewf-interest whose system elements are themselves
systems; typicallfthese entail large scale intelisciplinary problems
with multiple, heterogeneousdistributedsystems @

(INCOSE, 2007)
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WhenSoS are acknowledged and treated as such, they can be classified m@n

distinct SoS types, offering a valuable framework for comprehending the n&ftre
of SoPahmann(2014).

SoS types and characteristics
Numerous studies have extensively examined the various types and

Maier
(1998)

Independence of
the Individual

Systems.

2. Managerial
Independence of
the Systems.

3. Geographical
Dispersion.

4. Emergent
Behavior.

5. Evolutionary

DeveIoEment.

characteristics:

Metasystem
consisting of
multiple,
autonomous, and
interconnected
subsystems. These
subsystems are
diverse in
technology context,
operation, and
geographical
distribution

»

Cropley
(2004)

Focusedon
information
exchange between
the components.
He proposed a
knowledge
management
approach to change
management for
SoS that
emphasizedive key
componentswho,
what, when, where,
andhow?

& Sauser
(20006

1. Autonomy.
2. Belonging.
3. Connectivity.
4. Diversity.

5. Emergence.

Boardman

Adams
et al.
(2014)

Proposed a systems
theory construct
that consists of a
set of axioms.

The construct
Includesseven
axioms:centrality,
contextual goal
operational
viability, design and
information.
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Accordingly, based on the characteristics of the current HDS, as w@as 1
definitions and characteristics of SoS, the current HDS is a SoS.

N
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In other words, theHDSexhibitsall the key characteristicef SoS andhould
be analyzedassuch

Fora more efficient and effective healthcare delivery system, it should be
approachedas an SoS rather thanraere collection of independent
systems.

In doing so, the first step iglentifying the specifictype of the current
HDS.
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Types of Systems

A closer investigation of the typbéy Maier(1998)

Collaborative

<>

Acknowledged
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Categories of Systems of Systems (adapted from Lane, 2013)

The (HDS) falls under the category of a Collaborative ($S0S
wherein multiple independent systems come together voluntarily to
deliver comprehensive services, operating without a central authorit
standardized communication mechanism.
B
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Unraveling the Link Between HDS Type and
Fragmentation

Contraryto its common referencas a healthcare system, it was
neitherintentionally designed as a systarar has it functioneas

one.

We positthat the Collaborative (S0S) nature of the current healthca
system is thesentral driverof its fragmentation.
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There are various reasons for the fragmentation within this type of
SoS, which include but are not limited to:

1- Diverse communities of interest with conflicting values and belief:
lead to selfinterestR NA Sy 0 SKI OA 2 NI

Decisioamaking influenced by authority and coercion allows

constituent systemstbJNA 2 NA G AT S GKSANI Ay (¢
(Jackson, 2003
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2- Systems rarely see the full range of possibilities and do not know
whatothera @ a4 SYa FINB LI IFTyyAy3a (2 R:

In So0S, when individual constituent systems are developed in isolat

they disruptthe delicate balance of synergies, hinder the realization

unified business visiomnd impede the achievement of losig S NJY
The Synergism Principle, (Azani, 20(
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3- In an ideal situationthe constituent systems being cognizant of one anoth@ﬁs

plans; however, fragmentation may endure. '@

Constituent systems are striving to fulfill their individual local requirements to the
utmost, a pursuit that may engender conflicts with the overarching capabilities of
the SoS.

Although the SoS capability needs should be met by the constituent systems as
they meet their own local requirements, in many cases the SoS needs may not b
consistent with the requirements for the constituent systems.

INCOSE's 7 Pain Points, Capabilities and Requiremen

The sum of the parts is neither equal, nor greater than the whole SoS.
T
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