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Executive summary

Our healthcare systems face numerous challenges today due to demographic changes
skewing towards the elderly and chronic diseases increasing exponentially. This shift has a
major impact on the United States population health management (PHM) market, which holds
tremendous growth potential. Payers play a decisive role in identifying high-risk members
and delivering targeted, cost-effective interventions.

This whitepaper explores how artificial intelligence and machine learning can assist Payers
in managing vast datasets (claims, patient charts, SDOH), enhance the risk stratification
process to optimize population health management, and shift from prescriptive to preventive
care models.
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Introduction: The case for PHM and Payers

Chronic illnesses are on the rise alongside the rapid aging of the
U.S. population. Today, over 130 million Americans live with at
least one chronic condition, accounting for nearly 70% of
all deaths annually. This demographic shift presents
significant challenges for healthcare systems, which
require unique approaches to care management

due to their diverse and interconnected clinical,
psychological, and social risk factors. This multi-
factorial nature makes traditional risk assessment
approaches insufficient.

Valued at USD 25 billion in 2022, the PHM

market is projected to grow at a CAGR of 19.54%

between 2023 and 2030. This growth reflects the
increasing recognition of PHM’s role in improving
health outcomes while reducing medical costs.

As for Payers, they continue to serve as vital
intermediaries between multiple stakeholders
within the PHM ecosystem. Their unique position
enables them to harness vast amounts of data and
conduct comprehensive analytics at scale. This capability
is particularly valuable when addressing chronic diseases such
as cardiovascular disease (CVD) and mental health disorders, where
visible and diagnosed cases represent only a fraction of the total
disease burden.
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Fig 1: The Iceberg Model for Cardiovascular Diseases

Source: Schematic representation of an iceberg for NCDs. Adapted from (9). | Download Scientific Diagram



https://www.researchgate.net/figure/Schematic-representation-of-an-iceberg-for-NCDs-Adapted-from-9_fig15_313250338
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Iceberg model for mental health
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Fig 2: The Iceberg Model for Mental Health
Source: The Role of Occupational Therapy & Self-Harm Mitigation

The lceberg Model, proposed by the World Health Organization (WHO) as a systems thinking
tool, demonstrates the complexities of the chronic disease prevalence. It emphasizes looking
beyond surface-level issues to uncover deeper layers: patterns, structures, and mental models.
This approach helps us uncover the true burden of these conditions and identify root causes to
plan integrated wellness programs and sustainable solutions.

Payers can transform critical member data such as demographics, medical history, claims
data, and social determinants of health (SDOH) into actionable health behaviors by deploying
artificial intelligence (Al) and machine learning (ML). This data-driven approach is essential for
effective PHM strategies.


https://radiant.nhs.uk/storage/the-role-of-occupational-therapists-in-supporting-people-who-self-harm---chloe-daniels.pdf
https://www.sjsu.edu/faculty/gerstman/hs161/iceberg.htm
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Navigating the data maze: Key challenges in PHM implementation

The ability to manage and utilize data effectively is critical for Payers aiming to succeed in
Population Health Management (PHM). These efforts are often hindered by high costs for data
management and security—challenges that Al and ML can help mitigate, reducing expenses by

30-40%.

Let’s take a closer look:

Fragmented data
sources

Inconsistent data
quality

Delayed access to
actionable insights

Scalability issues

Healthcare data often resides

in disparate systems, making it
difficult to create a comprehensive
view of patient health.

The accuracy and completeness
of data can vary widely across
sources, impacting the reliability
of analyzes.

Traditional data processing
methods can be slow, hindering
timely interventions.

As data volumes grow,
Payers struggle to scale their
analytics capabilities.

Impact

This fragmentation hinders
the development of holistic
care strategies and limits the
effectiveness of interventions.

Poor data quality can lead to
incorrect risk assessments

and suboptimal care plans,
compromising patient outcomes.

The delay can result in
missed opportunities for early
intervention and preventive
care, leading to higher
healthcare costs and poorer
patient outcomes.

This limitation can result

in underutilized data and
missed insights, reducing

the effectiveness of PHM
strategies as populations and
data sources expand.

These challenges pose significant threats to the success of Payers’ PHM initiatives.
However, Al/ML technologies offer promising solutions to address the same.
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Al/ML solutions for PHM

Al and ML technologies offer promising solutions to manage the vast influx of healthcare data,
enabling Payers to enhance patient assessments, optimize resource allocation, and implement
timely interventions.

CitiusTech’s Al/ML strategy highlights key applications for PHM, such as predictive modeling,
cohort care plans, and automated workflows. This approach transitions Payers from
prescriptive care models to preventive, data-driven strategies.

The figure below showcases CitiusTech’s strategy for utilizing Al/ML in the most significant
applications for executing PHM.
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Approach

Analyze: |dentify the current health

status of population and determine risk Risk Stratification

factors Use Case

Predict: Forecast future adverse health

outcomes based on historical and Predictive Analytics

current data

Engage: Design and implement Cohort Interventions

interventions for population cohorts

Measure: Evaluate the effectiveness
of interventions and adjust strategies Outcome Tracking

accordingly

Fig 3: CitiusTech’s Al/ML strategy: Transforming PHM with
predictive insights and proactive care models

A core focus of this strategy is risk stratification, which has long been a bottleneck in PHM.

The complexity and scale of healthcare data make it challenging to classify patients into high-,
medium-, and low-risk categories. Al/ML overcomes this barrier by analyzing diverse datasets,
uncovering hidden patterns, and enabling precise predictions of adverse health outcomes.

This systematic analysis considers factors including:

w Clinical indicators and health status
Behavioral patterns and adherence history
Social determinants and access factors

Resource utilization patterns

* % % »

Intervention response trends



Risk stratification: Unlocking targeted care
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Risk stratification involves several steps to categorize individuals by health risks, including risk

scoring, cohort classification, and intervention planning.

Risk stratification steps

#» Understanding risk I~ Risk cohort

& stratification c- segmentation

Risk stratification classifies Population Health
patients based on potential management requires viewing
health risks, utilizing patients as both individuals
diverse data points such as and community members,
medical history, lifestyle segmented into -
genetic factors, current High risk - Complex health
health conditions and social gﬁgggrrtequ'”ﬂg intensive
determinants. R

Medium risk - May

benefit from targeted
interventions

Low risk - Managed with
preventive care

%y Resource
—11 allocation

This method enables efficient
resource allocation, directing
intensive support to high-

risk patients while offering
alternative care models to
healthier individuals. This
optimizes healthcare delivery
and improves outcomes across
the population.

Fig 4: Step-wise approach to risk stratification
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Once grouped, the low-, medium-, and high-risk cohorts require tailored approaches to care
management and intervention. Understanding the specific needs of each cohort allows
healthcare providers to design and implement more effective strategies for improving health
outcomes.

Here’s how care strategies typically differ across risk cohorts:

O High-risk cohorts These individuals require the most intensive care and resources.
They often have multiple chronic conditions or complex
health needs that demand close attention and specialized
interventions.

* Intensive care management
= Frequent monitoring and follow-ups

= Personalized intervention plans

¢) Medium-risk cohorts This group includes individuals who may have one or more
chronic conditions but are generally stable. The focus for this
cohort is on preventing deterioration and managing existing
conditions effectively.

= Preventive care programs
= Regular health assessments

= Health maintenance programs

¢) Low-risk cohorts These individuals are generally healthy but may benefit from
preventive measures to maintain their health status and prevent
future health issues.

= Health education and lifestyle interventions
=  Wellness initiatives

= Annual check-ups

10
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Al in risk stratification for chronic diseases

To truly appreciate the impact of Al in population health management, we must examine its
application in real-world scenarios. Al's potential extends across various therapeutic areas,
each benefiting from tailored analysis and application. Here, we take cardiovascular disease
(accounting for 14.1% of the U.S. disease burden) and mental health disorders (7.3% of the
U.S. disease burden) as examples, as they are two critical areas where Al solutions show
significant promise.

Share of total disease burden by cause. Uniled Slales, 2021 Our World
Total disease burden, measured in Disability-Adjusted Life Years (DALYs) by sub-category of disease

or injury.

DALYs measure the total burden of disease - both from years of life lost due to premature death and

years lived with a disability. One DALY equals one lost year of healthy life,

8 Table [~ Chart « Change country or region

Cardiovascular diseases
Cancers

Respiratory infections and T8
Muscudoskeletal dnocders

Mental

Dabetes and kidney
Substance use
Neurclogical dise
Respiratory diseases

Other NCDs

Unintentional injuries
Digestive diseases

Trarsport injuries

Selt-horm

Skin diseases

Neoowtal disocder
Interperscndl viclence
Nutritional deficiencies
HIV/AIDS and ST

Enteric infections

Malaria & meglected tropical discases
Moternal dnorders

Natural disasters

Conffict & terrorism

Data source: IHME. Global Burden of Disease (2024)

Note: Non-communicable diseases are shown in blue; communicable, maternal, neonatal and

nutritional diseases in red; injuries in grey

Fig 5: Burden of Disease Chart, U.S. 2021
Source: OurWorldinData.org/burden-of-disease | CC BY



https://ourworldindata.org/burden-of-disease
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Cardiovascular diseases

Cardiovascular diseases remain a leading cause of morbidity and mortality worldwide. As
depicted in the image below, risk factors for CVD are numerous and interconnected, creating a
complex web of interactions that influence an individual’s overall cardiovascular health. These
risk factors span genetic, lifestyle, and environmental domains, making CVD a prime candidate
for advanced risk stratification techniques.

Non-modifiable risk factor Socioeconomic factors

Low income

Modifiable
risk factors

Physical :
inactivity SEckg

Adanpted from Global Health Risks. WHO. 2009.

Fig 6: Multi-layered Interactions Between Risk Factors Resulting in CVD
Source: Risk factors of STEMI

Al/ML can efficiently decipher these complex interactions by categorizing risk factors into:
= Non-modifiable factors (e.g., age, gender)
= Modifiable factors (e.g., diet, exercise, smoking status, alcohol consumption)
= Socio-economic factors (e.g., income, education, access to healthcare)

This categorization goes beyond simple classification. Al/ML algorithms can weigh the relative
importance of each factor, identify subtle interactions between different categories, and even
uncover previously unknown correlations. For instance, an Al system might detect that the
impact of a particular modifiable risk factor, such as diet, varies significantly based on certain

non-modifiable factors like genetic predisposition.

12


https://pro.boehringer-ingelheim.com/stemi-care/stemi/risk-factors
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Mental health disorders

Mental health disorders also represent a significant and growing challenge in population health
management. Advanced Al-ML risk stratification techniques excel in consolidating all these
elements.

But first, we must consider that the risk factors in mental health disorders often overlap, as
shown in the figure below.

Environmental
Sciences

A

Mental Health

Biomedical | & Wellbeing ‘ Socio-economic

Psychological

Fig 7: Venn Diagram Representing Interconnected Risk Factors for Mental Health Disorders

Source - Domains of multiple and often interacting factors which might influence... | Download Scientific Diagram

While traditional methods struggle to quantify the impact of various mental health risk factors,
Al/ML can potentially enable precise measurement of their relative influence on population
health outcomes.

13


https://www.researchgate.net/figure/Domains-of-multiple-and-often-interacting-factors-which-might-influence-mental-health-and_fig1_353841113
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The figures below depict how CitiusTech harnesses Al/ML to efficiently decipher these complex

interactions.

Implementing Al-ML based risk stratification in CVD
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Fig 8: CitiusTech’s Approach to Al-based Risk Stratification in CVD

Implementing Al-ML based risk stratification in mental health disorders
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Fig 9: CitiusTech’s approach to Al-based risk stratification in mental health disorders

Source - Facts & Statistics | Anxiety and Depression Association of America, ADAA
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This comprehensive approach enables more precise population segmentation and targeted
interventions, moving beyond traditional risk categories to create dynamic, data-driven cohort
definitions.

Next steps

Investing in the necessary infrastructure and expertise is crucial for successfully implementing
Al-driven PHM solutions. This includes integrating advanced data management systems,
ensuring interoperability across platforms, and securing skilled resources to fine-tune
algorithms for specific healthcare contexts. Equally important is the continuous monitoring
and refinement of Al models to account for shifts in population health trends, new medical
discoveries, and emerging social determinants of health. This iterative process ensures the
models remain accurate, equitable, and aligned with clinical objectives. By leveraging these
solutions, Payers can proactively identify at-risk populations, personalize interventions,

and streamline resource allocation, ultimately enhancing care quality, reducing costs, and
delivering better health outcomes with greater patient satisfaction.
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Citius Healthcare Consulting is a trusted partner in navigating the
complexities of Healthcare and Life Sciences. As a transformative force, we
empower organizations to overcome their critical business and technology
challenges, driving sustainable growth.

By merging the management consulting expertise of what was formerly
FluidEdge Consulting, with the digital healthcare capabilities of Citiuslech,
our goal is to empower healthcare organizations with solutions that address
their most critical challenges. Leveraging our deep domain knowledge and
CitiusTech’s cutting-edge HealthTech and Life Sciences innovations, Citius
Healthcare Consulting strives to deliver impactful outcomes that enhance
patient care and drive operational efficiency.

Building on our legacy of excellence, we continue to support Providers,
Payers, Life Sciences companies, and MedTech organizations across the
healthcare ecosystem-

» Experienced consultants: An average of 15+ years of experience

» Proven track record: Over 1,200 global projects delivered

= Cost Savings: Exceeding S300M in savings and a consistent return on
investment through cost recovery and improved revenue capture

We are committed to shaping the future of healthcare.

Discover more at: www.citiustech.com/citius-healthcare-consulting
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