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• Adaptability to Policy Changes
• Size, Scale and Multidisciplinary Clinical Integration across continuum
• Sophisticated Population Health Platform (infrastructure)
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Key Tenets to Success in TCOC Models

Multiple programs in a single market causes conflict between 
programs resulting further fragmentation of the market
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Provider 
Differences

Geographic
Differences

Incentivizing
Participation

Physician 
Compensation

Incentivize 
Beneficiaries

Payor
Lessons

Resource limits and lack of infrastructure
Funding upfront costs
Opportunity differences due to baseline spend
Risk of financial losses
Level competition and more fragmented care
Access to technology
Level of socio-economic deprivation
Level of social determinants of health
Degree of model flexibility
Approach to risk-adjustment
Integration of SDOH incentives
Continuum alignment (hospital, PCP, SPC)
Embedded bundles
Balance of mandate and resources availability
Physician compensation alignment
Enhanced Benefits
Patient awareness
Tailored care programs
Coordination across payors and continuum
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2 of 7
CMS ACO REACH 

Health System Participants
in the Nation

13K+
Participating 
Physicians

Value-Based Care success built-on capabilities fine-
tuned over decades of experience managing shared 
savings, shared risk, professional and global 
capitation across CMS, commercial and Medicaid 
contracts.

Advocate Health Population Health Platform
Managing Health, Quality, and Total Cost of 2.4M Lives and $1.6B in capitated risk
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TCOC Success Factors

Adaptability to 
Policy Changes

Early adoption and 
leadership in 
transformation initiatives, 
including participation in 
CMMI models, 1115 
Medicaid 
waiver/transformation   
and commercial ACO risk

Size & Scale  of 
Clinical Integration

CINs Across States: 3 
Clinically Integrated 
Networks (CINs) 
managing 2.4 million 
value-based lives across 
five states

Multidisciplinary 
Engagement: Inclusion of 
primary care, specialists, 
hospitals, and post-acute 
networks

.

Population Health 
Platform

Advanced Analytics & 
Risk Modeling

Evidence-Based 
Protocols

Focus on Preventive Care

Avoidable Cost Reduction 
& Quality Improvement

Value Innovation/Learning 
Health System
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Fee-For-Service Capitation

Advocate Health CMS ACO Participation - 2025

Basic
Level C

50% 30%

Enterprise Basic C
(58K lives)

Total Cost
Of Care 

Capitation

100% 100%

Midwest ACO REACH
(7k lives)

Enhanced

75% 40-75%

Enterprise Enhanced 
(187K lives)

~252,000 MSSP/REACH lives in downside risk
77% significant downside financial risk

Primary Care
Capitation

50% 50%

Southeast ACO REACH 
(TBD)
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• Contract Consulting & Negotiation
• Contract Management
• Field Operations
• Governance
• Network Steerage
• Network Curation
• Physician Engagement
• Risk-based Capital Reserves & Strategy

• Sophisticated Interfaces to Ingest Payer, Employer, HIE Data
• Web-based Provider Tools
• Data Extracts  & Mapping Multi-Systems
• Data Warehouse
• Licensed, Trained Staff Source
• Legal, Regulatory & Compliance Expertise
• Plug/Play API’s for System-to-System Ease of Use
• Systematic Support for EMR Integration
• E-commerce

• Enrollment, Attribution, Benefits
• Credentialing
• Claims Administration
• Referrals Management
• Utilization Management
• Financial Reporting & Solutioning
• Member-Provider Resolution Call Center
• Government Program Management

InfrastructureNetwork Management

Clinical Programs

TPA/MSO

• Integrated Care Management & Navigation
• Social Determinant Screening & 

Resolution
• Care Transitions Program
• Chronic Care Management
• Disease Management

• Quality Improvement
• High Cost Claimant Assessment
• Condition Management & Documentation
• Palliative & Advance Care Planning
• Pharmacy Programs
• Integrated Behavioral health
• Continuing Post-acute care
• Clinical Transformation/Care Model Design
• Care Team Enablement (Actionable Data)

• Gap Analysis
• Business Intelligence, Data Science & Analytics
• Performance Program Management
• Predictive/prescriptive analytics 
• Scorecard/ feedback loop
• Risk Stratification

Analytics

• Deploy and test VBC innovation initiatives at 
scale across enterprise/diverse 
populations (equity) and geographies (rural vs. 
urban) 

• Place emphasis on ensuring the aLHS and real 
world applicability/operations to new models of 
care, risk prediction and episodes of care to 
inform VBC operations, policy and payment.

Value Innovation

Population Health Capabilities

Population 
Health 

Services
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Disclosures
Mark McClellan is an independent director on the boards of Alignment Healthcare, 
Cigna, Johnson & Johnson, and PrognomIQ.  He serves as an advisor for Arsenal 
Capital, Blackstone Life Sciences, CRG, and MITRE, and is a Co-Chair of the Executive 
Forum of the Health Care Payment Learning and Action Network.



Growing Use of Alternative Payments to Support Whole-
Person Care – Mainly for Primary Care, and Still A Ways to Go

Private Payers’ Perspectives 
on Future of APMs

Alternative payment models feature partial (”Category 3B”) of full (“Category 4”) risk-adjusted, per-beneficiary payments to a primary care 
group or health care system that is accountable for results and total costs of care, with greater flexibility to pay for team members, products 
and services, and coordination activities not covered under “fee-for-service”

Source:  https://hcp-lan.org/workproducts/apm-methodology-2023.pdf
3
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Transition to Value-Based Care Starting with Advanced Primary Care

Traditional Health Care

Patient

Primary Care 
Provider

Specialist

Specialist

Value-Based Care
Whole-Person Care

Laboratory 
or ImagingUrgent Care 

Provider

Social 
Services

and
Supports

Specialized 
Care

Drugs and
Other Medical 
Technologies

Person
Centered

Nutrition
Assistance

Housing 
Assistance

Advanced Primary 
Care
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Accelerating Progress Toward 2030 Goals
• Provide short-term incentives with more long-term certainty

• Expanded opportunities in advanced alternative payment models to bill for supporting services  (e.g. 
telehealth, community health workers, digital supports, care coordination)

• Aligned transitional payment supports and quality bonuses, especially for smaller providers
• Path to mandatory models including REACH/direct contracting

• Deepen multipayer alignment on standard data, measures, and core components 
• Implement specialty support for longitudinal, coordinated care

• “Nested” person-based alternative payments and data sharing for specialty care – voluntary for physician-led 
ACOs, mandatory for hospital-based ACOs

• Enable aligned drug and technology payment reforms

• Shift Medicare Advantage payments from FFS toward whole-person benchmarks
• Use EHR data not FFS claims data for risk adjustment
• Transition to aligned, modernized STARS measures

• Support rapid learning networks to evolve payment and care within 5-year models
• Engage beneficiaries



Thank You
Contact Us

healthpolicy.duke.edu

Subscribe to our monthly newsletter 
at dukemargolis@duke.edu

1201 Pennsylvania Avenue, NW, 
Suite 500 • Washington, DC 20004 

DC office: 202-621-2800
Durham office: 919-419-2504

Follow Us

DukeMargolis

@dukemargolis

@DukeMargolis

Duke Margolis

Duke-Margolis Institute

For Health Policy
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CMS strategic commitment to advance coordinated, person-
centered care and equity

CMS Strategic Aims
• All Medicare beneficiaries will 

have access to a care 
relationship with 
accountability for quality and 
total cost of care by 2030

• The vast majority of Medicaid 
beneficiaries will have access 
to a care relationship with 
accountability for quality and 
total cost of care by 2030

https://www.cms.gov/priorities/innovation/about/strategic-direction
https://www.healthaffairs.org/content/forefront/medicare-value-based-care-strategy-alignment-growth-and-equity 8

A HEALTH SYSTEM THAT ACHIEVES EQUITABLE OUTCOMES THROUGH 
HIGH QUALITY, AFFORDABLE, PERSON-CENTERED CARE

ADVANCE HEALTH 
EQUITY

ADDRESS 
AFFORDABILITY

https://www.cms.gov/priorities/innovation/about/strategic-direction
https://www.healthaffairs.org/content/forefront/medicare-value-based-care-strategy-alignment-growth-and-equity
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Payment Reform and Specialty Care

• Advanced primary care with aligned supports for social needs provides 
foundation for improving access to care and reducing health disparities

• But all phases in a patient’s care journey – prevention, screening, 
treatment, and longitudinal care – depend heavily and increasingly on 
specialized care

• And payment reforms to support value-based, coordinated specialty care
are much less advanced than payment reforms to support primary care
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Health Care from Person Perspective 
Care Pathway or Care Journey with Primary, Specialty, and Primary-Specialty Care

Diagnosis

Prevention

Diagnostic Services, 
Drugs, Non-Surgical Steps to 

Intercept or Slow Disease 
Progression 

Acute episode

Maintenance Care, 
Follow-Up, Prevention, 

Procedure Revisions

Acute Medical Event or 
Major Procedure,
Post-acute Care

Supportive Care
End of Life Care

Most specialty alternative 
payments models so far 

Components of care pathway generally influenced
by specialty care

Acute episode

Source:  Strengthening Specialist Participation in Comprehensive Care through Condition-Based Payment Reforms, 
https://healthpolicy.duke.edu/sites/default/files/2022-11/Strengthening%20Specialist%20Participation%20in%2 
0Comprehensive%20Care%20through%20Condition-Based%20Payment%20Reforms.pdf

https://healthpolicy.duke.edu/sites/default/files/2022-11/Strengthening%20Specialist%20Participation%20in%20Comprehensive%20Care%20through%20Condition-Based%20Payment%20Reforms.pdf
https://healthpolicy.duke.edu/sites/default/files/2022-11/Strengthening%20Specialist%20Participation%20in%20Comprehensive%20Care%20through%20Condition-Based%20Payment%20Reforms.pdf
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The CMS Innovation Center’s Strategy
to Support Person-Centered, Value-based Specialty Care

Source: Fowler et al., The CMS Innovation Center’s Strategy to Support Person-Centered, Value-Based Specialty Care
https://www.cms.gov/blog/cms-innovation-centers-strategy-support-person-centered-value-based-specialty-care#_ftn10
(Figure based on Duke-Margolis/UT Dell presentation on comprehensive specialized care, Aug 2022. 

https://www.cms.gov/blog/cms-innovation-centers-strategy-support-person-centered-value-based-specialty-care#_ftn10
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Source: Fowler et al., The CMS Innovation Center’s Strategy to Support Person-Centered, Value-Based Specialty Care
https://www.cms.gov/blog/cms-innovation-centers-strategy-support-person-centered-value-based-specialty-care#_ftn10
(Figure based on Duke-Margolis/UT Dell presentation on comprehensive specialized care, Aug 2022. 

CMMI’s Specialty Care Strategy

https://www.cms.gov/blog/cms-innovation-centers-strategy-support-person-centered-value-based-specialty-care#_ftn10
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Importance of Longitudinal/Chronic Care: Five Specialties Account 
for Large Share of Medicare Disease Burden and Spending

Important Considerations

Cardiology and 
Musculoskeletal

Many procedures of low/no value – better longitudinal 
patient management and accountability can encourage 
appropriateness

Respiratory
Many acute hospitalizations could be avoided with better-
coordinated management of COPD and other chronic 
respiratory conditions

GI Limited support for longitudinal care coordination for 
patients with IBD to avoid and manage flares

Cancer

Efficient and effective prevention and screening
Shared decisionmaking and use of evidence-based therapies 
for initial treatment and subsequent care
Coordinated management of treatment complications
Collaborative management of surveillance and downstream 
complications for cancer survivors

Source: https://healthpolicy.duke.edu/sites/default/files/2022-
11/Strengthening%20Specialist%20Participation%20in%20Comprehensive%20Care%20through%20Condition-
Based%20Payment%20Reforms.pdf

Other
50%

https://healthpolicy.duke.edu/sites/default/files/2022-11/Strengthening%20Specialist%20Participation%20in%20Comprehensive%20Care%20through%20Condition-Based%20Payment%20Reforms.pdf
https://healthpolicy.duke.edu/sites/default/files/2022-11/Strengthening%20Specialist%20Participation%20in%20Comprehensive%20Care%20through%20Condition-Based%20Payment%20Reforms.pdf
https://healthpolicy.duke.edu/sites/default/files/2022-11/Strengthening%20Specialist%20Participation%20in%20Comprehensive%20Care%20through%20Condition-Based%20Payment%20Reforms.pdf


Duke-Margolis Medicare Risk Adjustment Modernization Framework

• Key features
• Transition to use of data derived from electronic data systems that support and improve care delivery, with the 

goal of detecting and managing important patient risks​, to increase risk measurementt accuracy and reduce 
burden

• Use such data from non-FFS beneficiaries for accurate estimates of risk adjustment factors, particularly for 
conditions that may be underdiagnosed/undertreated in FFS, claims-based diagnoses associated with higher 
resource costs in FFS practice than accountable care practice, and other sources of accuracy gains in moving away 
from reliance on traditional claims data​

• Create synergies between data exchange and collection requirements for risk adjustment and for other major 
CMS programs, including CMS’ quality measurement modernization strategy​

• Aligns with emerging CMS strategy for modernizing performance measurement
• Current regulations and proposed steps for ”Universal Foundation” strategy for modernizing data and methods 

used for quality improvement and performance reporting build upon electronic standards and interoperability
• For example, certified EHRs must support provider-authorized bulk export of clinical data to platforms used by 

CMS and other payers, and could enable incorporation of relevant data from other sources, creating stronger 
incentives to invest in data infrastructure and analytics that improve care

Source: https://healthpolicy.duke.edu/sites/default/files/2024-
03/Modernizing_Medicare_Risk_Adjustment_and_Performance_Measurement.pdf 14
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California Department of Health Care Services 
» Palav Babaria, MD, MHS

» Chief Quality & Medical Officer; Deputy Director, Quality & 
Population Health Management

Population Health. One in three Californians (>14 million) are enrolled in Medi-Cal, with more than 65% 
of enrollees identifying as people of color

Children & Youth. Medi-Cal covers >40% of all births in California, with about two-thirds of children 
enrolled in Medi-Cal identifying as Black and Latino

Complex Needs & Unmet Care. More than two in three patient days in a California long-term care facility 
are covered by Medi-Cal

Justice-Involved. At least 80% of justice-involved individuals are eligible for Medi-Cal



Key Takeaways for TCOC Models

» Creating multi-payer alignment with public purchasers

» Strengthening and centering primary care across payers 

» Creating an approach to quality measurement that spans 
different populations

2

https://hcp-lan.org/workproducts/STCs/Multi-Payer-Alignment-Blueprint.pdf
https://www.chcf.org/wp-content/uploads/2022/04/CAPublicPurchaserContractProvisionsPCMultiPayerAlignment.pdf
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Disclaimer

The opinions I present represent my 
personal views and do not necessarily 
reflect the views of organizations I am 
affiliated with, most importantly, MedPAC.

2



Main Thoughts
Not a fan of the ‘test and diffuse’ paradigm
– The performance of any given model depends 

on other available models
Selection effects
Siphoned savings

– Sunsetting of models may degrade impact
Create a portfolio of synergistic  models
Tweak but don’t continually redesign and 

launch new models

3



Design/Policy Issues
Avoid Ratchet
– Prior savings adjustment
– Regional benchmark blends
– Administrative benchmarks

Improve ability to detect stinting
Don’t micro-manage ACO activities
– Success depends on context
– ACO success requires flexibility

APM bonus must be coordinated with primary 
care capitation policies and various primary care 
global service/ care management codes

4
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Charlotte S. Yeh, MD FACEP
Emergency Physician

Innovator in Consumer Design & Engagement

Former Chief Medical Officer
AARP Services, Inc.

Founder
Yeh Innovations, LLC

Chief Experience Officer
Cherish Health

Former CMS Regional Administrator 
Numerous advisory, consultant, board 
roles across the HealthCare ecosystem
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Beneficiary Value:

Equal engagement

Improved Outcomes

Improved Experiences

Actionable

Scalable

Success Means:

2

Cost Savings

Opportunity for Success:

Integrated Care Management, Medicare Supplemental Plan

BeneficiaryPhysician

Cost 

Convenience

Choice

Coordination 

Compassion
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 Mercer (2014): Integrated Patient-Centered Care Management in the 
Medicare Supplement Population, A Viable Solution to Fragmented Care 
and Escalating Costs

 Mercer (2018): Integrated Patient-Centered Management in the Medicare 
Supplement Population, Updated Results from the MyCarePath Pilot 
Program

 Ongoing Nurse Support (2021): Information Sheet and Experience 
Overview – Creating a Consumer Centric Personalized Experience of Trust

 Musich, S. (2020): The Additive Impact of Multiple Psychosocial Protective 
Factors impact on Selected Health Outcomes Among Older Adults



















Ongoing Nurse Support (ONS) 
Information Sheet and Experience Overview
Creating a Consumer Centric Personalized Experience of Trust

Can a telephonic 
consumer centric care 
coordination program 
improve health outcomes 
and affordability through 
engagement in a Fee-for-
Service environment?*

Care coordination helps those dealing with complex 
health situations take charge of their health and build 
a sense of community with their health plan by 
understanding and addressing their needs. Evaluation 
shows improved experience, outcomes, and affordability 
for Secondary Payer Plans and Fee-for-Service success.

YES

Identification 
& Segmentation
Innovative analytics to identify 

members for outreach with health 
risks and propensity to succeed

Propensity to Succeed Index
• Likelihood to engage
• Likelihood to have positive ROI
• Likelihood to have improved clinical

quality

Health Check In Assessment
• Self-reported health status

based on validated wellness
questions

AREA OF FOCUS:  Help with goal setting, medication review, end-of-life discussions, condition-specific
education and resources, depression management, reduce falls risk, caregiver support,  and connection with 

community resources and other Healthplan Services as appropriate* 

ASSESS | PLAN | CONNECT | EDUCATE | SUPPORT

MEMBER

EXPERIENCE
HEALTH

OUTCOMES
AFFORDABILITY

FOR SECONDARY PAYER PLANS + FEE-FOR-SERVICE SUCCESS

EVALUATION SHOWS IMPROVED

• Access to Telephonic Support:
Registered Nurses, Dieticians, Social
Workers, Community Health Workers,
Physicians, Pharmacist Consultants

• Engagement Channels: Phone,
Digital, Print

1

Engage 
& Manage

2

Evaluate 
Outcomes

3

© 2021 UnitedHealth Care Services, Inc. All Rights Reserved. Proprietary Information of UnitedHealth Care Services, Inc.  Not for distribution to consumers or insured members. Do not distribute, reproduce, 
edit or delete any portion without express written permission of UnitedHealthcare. This service is subject to geographic limitations and may not be available in all areas. UnitedHealthcare Insurance Company 
and affiliates pay royalty fees to AARP for the use of intellectual property. These fees are used for the general purposes of AARP. AARP and its affiliates are not insurers. Insured by UnitedHealthcare 
Insurance Company or an affiliate (collectively “UnitedHealthcare”). 

Source:  2019 UnitedHealthcare Ongoing Nurse Support Evaluation



• Access to a telephonic dedicated, 
interdisciplinary team of nurses, social workers, 
community health workers and medical staff.

• Trained staff on showing empathy and compassion 
to our members using

• Tailoring member centric personalized care plan 
focused on members’ conditions,
needs, strengths and preferences.

• Participants are more confident in handling 
unexpected challenges.

• Average participation has ranged from 26,000 –
31,000 per year due to capped budget.

2

RESULTS: Improved Member Experience

RESULTS: Increased Affordability

Participants agree with 
the question from the 

assessment: As a result 
of this program, I am 
more confident that I 

can handle unexpected 
challenges related to my 
health and well-being.

ONS Net Promoter® Score

Engaged were 
44% less likely 
to be placed in 
long-term care

Decreased Health Care Costs
• 8% for those in Hospice
• 15% for those with Depression
• 16% for those with Chronic

Kidney Disease

Evaluation shows pockets of success for focus of future work

Overall Program ROI
1.3:1

12+ Months ROI

7:1
Highest Propensity 

to Succeed ROI
1.95:1

82.8%
Medicare

1.8%
Member

15.5%
Medigap

Savings to 
Medicare, 

Medigap, and 
Member

Member results (cohorts) = engaged vs matched qualified 
but not engaged

Moved to 100% telephonic, 
which reduced PMPM by 25% 
from 2016 to 2020

85%

Demonstrated Reduction in Cost and Utilization

Hospitalizations

Emergency Room

EBM Drug-Disease

Injurious Falls

Overall 12+ Months in Program

45%

8%

8%

19%

77%

40%

18%

31%

Mortality 46%
Overall results compared to members with similar conditions 

Ongoing Nurse Support (ONS) 
Information Sheet and Experience Overview
Creating a Consumer Centric Personalized Experience of 
Trust

Net Promoter®, NPS®, NPS Prism®, and the NPS-related emoticons are registered trademarks of Bain & Company, Inc., Satmetrix Systems, Inc., and Fred 
Reichheld. Net Promoter Score℠ and Net Promoter System℠ are service marks of Bain & Company, Inc., Satmetrix Systems, Inc., and Fred Reichheld."

RESULTS: Better Health Outcomes

Source:  2019 UnitedHealthcare Ongoing Nurse Support Evaluation
© 2021 UnitedHealth Care Services, Inc. All Rights Reserved. Proprietary Information of UnitedHealth Care Services, Inc.  Not for distribution to consumers or insured members. Do not distribute, reproduce, 
edit or delete any portion without express written permission of UnitedHealthcare. This service is subject to geographic limitations and may not be available in all areas. UnitedHealthcare Insurance Company 
and affiliates pay royalty fees to AARP for the use of intellectual property. These fees are used for the general purposes of AARP. AARP and its affiliates are not insurers. Insured by UnitedHealthcare 
Insurance Company or an affiliate (collectively “UnitedHealthcare”). 



The additive impact of multiple psychosocial protective factors on
selected health outcomes among older adults
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A B S T R A C T

Our objective was to investigate the additive properties of five psychosocial protective factors: purpose-in-
life, resilience, optimism, internal locus of control and social connections. Self-reported psychological
(depression, stress) and physical (health status, functionality) health outcomes and measured healthcare uti-
lization and expenditures were included. The study sample was identified from adults age �65 who com-
pleted a health survey during May-June 2019 (N = 3,577). Each of the five protective factors was
dichotomized as high/low (1/0) and counted with equal weighting. The protective factors were additive such
that significant improvements in psychological and physical health outcomes were evident across factor sub-
groups: as the number of factors increased, health outcomes improved. The magnitude of the improvements
was greatest between 0 and 1 factor. In addition, a significant linear trend for reduced healthcare expendi-
tures ($1,356 reduction per factor added) was evident. Interventions promoting at least one protective factor
would be beneficial for older adult populations.
© 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Key Words:
Older adults
Protective factors
Psychological health outcomes
Physical health outcomes
Healthcare expenditures

Introduction

Most older adults have expectations to age well, maintain a high
level of well-being and have enhanced quality of life in their later
years.1,2 The scientific understanding of the factors that drive suc-
cessful aging has changed over time. Initially, the focus was on the
importance of managing lifestyle health risks and avoidance of
chronic diseases. One of the earliest life span theories, the Compres-
sion of Morbidity, proposed and later documented that maintaining
healthy lifestyle behaviors, especially in midlife, could delay the onset
of disability and disease in later life.3 More recently, theories for suc-
cessful aging have expanded from identifying and minimizing addi-
tional risk factors to an appreciation of the importance of positive
psychological factors that could potentially be health-promoting.1,2

This positive approach to health focuses on proactive actions (what
an individual can do) and protective factors inherent to good health
rather than behaviors to be avoided. Along with preventive services
compliance and healthy lifestyle behaviors, especially physical activ-
ity, there is increasing evidence that specific psychosocial protective
factors play a role in maintaining health and functionality over a life

span.1,2 Opinions vary on the relative importance of these various
protective factors but those considered as essential often included:
purpose-in-life, resilience, optimism, internal locus of control and
social connections. Assuming these factors are indeed modifiable,
interventions could be designed to promote positive health outcomes
among older adults. As hypothesized, each protective factor would
serve a unique role in enabling an individual to manage his/her
health and meet health challenges as they arise. However, the protec-
tive factors should also be synergistic in enhancing an impact on
health, such that having more protective factors would provide
increased benefits. Thus, the unique role each protective factor plays
as it intersects with health and functionality can be considered.

Purpose-in-life is generally conceptualized as having goals, a
sense of direction and a feeling that there is meaning to present and
past life. Higher purpose-in-life has been associated with better self-
rated health,4 fewer chronic diseases (e.g., stroke,5 myocardial infarc-
tions6), less disability,7 less dementia and Alzheimer’s disease8 and
reduced mortality.9 In addition, those with higher purpose-in-life are
more compliant with preventive services,10,11 more physically
active12 and more proactive in taking care of personal health.10,11

These positive health outcomes are associated with fewer emergency
room (ER) visits and inpatient (IP) admissions10,11 and reduced
healthcare expenditures.11 Purpose-in-life is potentially modifiable*Corresponding author. Tel.: 248-626-0082.
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with specific behavioral strategies that help individuals identify
meaningful activities, such as community volunteering and engage-
ment in goal-oriented behaviors.4,5,7,8

Resilience (i.e., the ability to adapt to changes and cope with life’s
challenges) has been recognized as a concept central to successful
aging. Resilience is associated with promoting recovery from nega-
tive stressors, reducing depression and improving perceived health
status over time.13�21 As currently interpreted, resilience is opera-
tional when an individual is exposed to stressors or trauma.21 Resil-
ience is influenced by internal factors including personality traits (e.
g., optimism) and beliefs (e.g., self-efficacy) and external factors, such
as social connections and material resources.21 Higher resilience has
been associated with maintaining positive mental health (i.e., less
depression and anxiety) despite stressors or trauma13�19 while a
direct impact of resilience on physical health outcomes, such as phys-
ical activity, physical function, recovery from surgery and pain out-
comes, has been less consistent.14,16�20 Most consider resilience
amenable to change regardless of age and suggest that strategies to
promote resilience be incorporated into physical rehabilitation, stress
management and successful aging programming.13,14,19,21

Dispositional optimism has been conceptualized with two dissim-
ilar metrics, optimism and pessimism, combined to provide a mea-
sure of an individual’s expectancy of positive outcomes for future
events.22�31 Higher optimism has been associated with improved
lifestyle health behaviors,24,26�28 less depression and more positive
emotions,23,24,27 increased physical functioning,29 lower stress,22,25

better self-reported health status25,27,28 and lower cardiovascular
and all-cause mortality.26,27,31 The impact of optimism on health out-
comes may be mediated by either internal locus of control and/or
social support rather than having a direct impact on a specific health
outcome.22,23,30 Optimism is generally characterized with personality
trait-like qualities and is stable over time; thus, while change is possi-
ble with interventions, optimism may not be as easily influenced as
other protective factors.24,25,27,29

Internal locus of control (LOC) refers to one’s perception of the
level of control an individual has over his/her health/life.32 High
internal LOC has been associated with lower pain severity,33,34 better
physical functionality,33�36 higher self-reported health status,33,37

lower cardiovascular and mortality risk35,38 and better quality of
life.33 A person’s LOC can have ramifications on specific or general
health behaviors.35,36,39,40 Those with high internal scores tend to be
motivated to take proactive voluntary actions to manage their health
by participating in healthy lifestyle behaviors, especially physical
activity,35,36,39,40 using more preventive services35 and tend to be
more responsive to treatment protocols (e.g., rehabilitation).35 LOC,
as defined, is considered a psychological characteristic and has been
shown to be modifiable given suitable interventions that focus on
increasing self-efficacy, skill-building, self-empowerment and goal-
management.35,37,41

Finally, social connectedness is generally measured as perceived
social support evaluating the individual’s perception of support
whether realized or not.42,43 More recently, a more quantitative
approach to social networks has been designed as a “count” metric
for various types of social experiences with more diverse networks
across types of social contacts conceived as being more stable and
thus more protective.43,44 Regardless of the specific measure, how-
ever, perceived social support, social participation or diverse social
networks have demonstrated a protective effect on pain severity,42

functional abilities,42 mental health,43�45 self-reported health
status44,46 and mortality.45 Robust social networks appear to buffer
biological reactivity to stressful events43 and are health promoting
either through better adherence to healthier behaviors47 and compli-
ance with medical regimens42 or through minimizing psychological
processes, such as depression.43�45 Historically, interventions to
increase social connections within populations have experienced

limited success, although there is some evidence that physical activ-
ity programs may be effective.48 Additionally, volunteering in group
settings or use of social networking technology may provide addi-
tional opportunities.46

Most research studies consider these protective factors separately
or among two or three factors in mediation studies. We found only
one study (Lachman et al.)36 that focused on the additive benefits of
combinations of protective factors. In this study, three factors were
included—control beliefs, social support and physical activity.36 This
approach is parallel to a considerable body of research using
“counted” health risks and documenting that as the number of health
risks that an individual has increases, so too do the negative health
outcomes, including increased healthcare expenditures.49�51 This
risk/cost relationship implies that the combinations of health risks
provide a unique contribution to health outcomes regardless of the
specific individual health risks. In Lachman et al.’s study,36 a linearly
increased benefit was documented for combinations of control
beliefs, social support and physical activity: as the number of these
factors an individual possessed increased (zero, one, two or three), an
incremental improvement in functional health with each additional
factor was observed. Consequently, it was of interest to understand if
this concept of additive benefits could be extended to include the five
psychosocial protective factors defined in this study.

Our expectation was that the combinations of these protective
factors would provide increasing benefits on the various psychologi-
cal and physical health outcomes and that the impact of these combi-
nations of factors on health outcomes would be reflected in reduced
healthcare utilization and expenditures.

Thus, our objective was to examine the additive properties associ-
ated with psychosocial protective factor subgroups ranging from 0 to
5. These factors included purpose-in-life, resilience, optimism, inter-
nal LOC and social connections dichotomized as high/low and
counted as 1/0. The relative impacts of the subgroups were tested on
selected self-reported psychological (depression, perceived stress)
and physical (health status, functionality) health outcomes and mea-
sured healthcare utilization and expenditures. This research was cov-
ered under the New England IRB #120160532.

Methods

Study Sample

In 2016, approximately 5 million Medicare beneficiaries were cov-
ered by an AARP� Medicare Supplement Insurance Plan from United-
Healthcare.52 These plans are offered in all 50 states, Washington DC
and various US territories. AARP Medicare Supplement insureds at
least 65 years of age with a minimum of 12-month continuous medi-
cal plan enrollment were used to generate a randomly selected sam-
ple mailing list for the health survey. A mailing list of 16,200 was
drawn from eligible insureds. Of survey respondents (3,976; 25%
response rate), those missing survey values on the five protective fac-
tor scales (N = 252) or on self-reported health outcomes (N = 151)
were excluded. Thus, the final study sample included 3,573 survey
respondents.

Survey

The mailed survey (69 questions) was developed by United-
Healthcare to assess various aspects of health associated with older
adults. The survey included validated scales for five psychosocial pro-
tective factors: purpose-in-life, resilience, optimism, internal LOC
and social connections. Other questions focused on self-reported
health status, depression, perceived stress and functionality. The sur-
vey was mailed with a 2-month window to the stratified sample in
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May 2019 with a repeat mailing in June 2019 to those who had not
yet responded.

Psychosocial Protective Factors

Purpose-in-life was measured using six items adapted from the
Life Engagement Test.53 Responses were scored and averaged across
the questions to give a range of scores from 1 to 5. Purpose-in-life
was then dichotomized as follows: high (scores � 4; responses agree
or strongly agree) and low (scores 1�3).

Resilience was measured using the 6-item Brief Resilience Scale.54

Responses were scored and averaged across the questions to give a
range of scores from 1 to 5. Resilience was then dichotomized: high
(scores 4�5; responses agree and strongly agree) and low (scores
1�3).

Dispositional optimism was measured using the 6-item Revised
Life-Orientation Test (LOT-R).55,56 Responses were scored from 0 to 4
on items 1, 3 and 6 and reverse coded for items 2, 4 and 5, and then
summed to a total score. Using the total score distribution, high opti-
mism was defined as top 25% percentile of scores and low optimism
as the bottom 75%.

Internal health LOC was measured using Wallston’s Multidimen-
sional Health Locus of Control (MHLC) scale.32 The 6-level responses
were scored 1 to 6 and averaged across the questions to give a range
of scores from 1 to 6. Based on the distribution of the average score,
high internal LOC was defined as the top 30th percentile of scores and
low internal LOC as the bottom 70%. Although Wallston’s scale addi-
tionally includes two external LOC dimensions identified as powerful
other (typically physicians) and chance, only the internal dimension
was utilized in this analysis.

Social connections were measured using the Social Network
Index, an objective count of the number of contacts across 4 different
types of social connectedness: talking to friends, family or neighbors
on the telephone per week; getting together with friends or relatives
per week; attending church or religious services per month; attend-
ing meeting of clubs or organizations per month.45 Responses were
scored 0 to 3 for the social connections count ranges and 0 or 1 for a
yes/no married question for a total score of 0 to 13. Social connec-
tions were categorized as high if scores ranged from 8�13 and low
if < 8.

Protective Factor Subgroups

Each dichotomized protective factor was then scored as 1 if high
and 0 if low. The number of protective factors was assessed with
equal weighting for each individual and subsequently categorized by
the total number of factors possessed by that individual: 0, 1, 2, 3, 4
and 5 factors. Since the sample size for the 5 factors subgroup was
small (3%), subgroups 4 and 5 were combined for regression adjust-
ments or regression modeling.

Self-Reported Health Outcomes

Depression was measured using the self-reported Patient Health
Quesionnaire-2 (PHQ-2).57 The 4-level responses were scored 0 to 3
for a total score range of 0 to 6. The score was then dichotomized as
0�2 (not depressed) and 3�6 (depressed). Perceived stress was mea-
sured using the 4-item Cohen perceived stress scale (PSS-4).58 Ques-
tions 1 and 4 were scored 0 to 4 and questions 2 and 3 were reverse
scored. Responses were averaged across the questions for a total
score of 0 to 4. Average responses were then dichotomized as low
stress (scores 0�1; never or almost never) and high stress (scores
2�4; sometimes/fairly often/very often).

Self-rated health status and physical functional ability was
assessed from the Veterans Rand-12 (VR-12)59 quality of life

questions. Self-rated health used the question “In general, would you
say your health is: excellent, very good, good, fair or poor?” Self-rated
health was subsequently dichotomized as fair/poor vs. excellent/very
good/good. Functional ability was assessed with the VR-12 question
regarding how much health limits the ability for 1) moderate activi-
ties, such as bowling or playing golf, or 2) climbing several flights of
stairs. The combined questions were dichotomized as limited (limited
a lot on either question) and not limited (limited a little or not lim-
ited).

Healthcare Utilization and Expenditures

Healthcare utilization was defined from administrative medical
claims as IP admissions or ER visits within the one-year pre-survey
May 2018-May 2019. Healthcare expenditures were defined as paid
medical claims from the same time period aggregated fromMedicare,
Medicare Supplement and patient out-of-pocket paid amounts.
Results were reported as the annual rate of IP admissions or ER visits
and the annual total of medical expenditures calculated across the
protective factor subgroups 0,1, 2, 3, and 4/5.

Covariates

Covariates utilized in regression adjustments of prevalence, multi-
variate logistic regression and linear regression models included
measures of demographics, socioeconomic factors and health status.

Demographic questions included age and gender. Age groups
were defined as: 65�69; 70�74; 75�79; 80�84; and �85 years. Geo-
graphical location (Northeast, South, Midwest or West); and low
(<$40,179), medium ($40,179 to <$57,199) and high (�$57,199)
median household income levels were geocoded from zip codes as
determined by the US Census Bureau. AARP Medicare Supplement
plan types were grouped by cost-sharing levels, including high-level
coverage plans with minimal copayments or deductibles; least com-
prehensive plans with relatively more copayments or deductibles;
and all other plans. Two measures of health services access were cal-
culated as primary care physicians (PCPs) per 100,000 capita and
acute care hospital beds per 100,000 capita. Level of medical services
utilization from medical claims was calculated as the Hierarchical
Condition Category (HCC) score.60 This score is used by the Centers
for Medicare & Medicaid Services (CMS) to risk adjust medical pay-
ments across various medical plans according to the health status of
the different insured populations. HCC subgroups were defined as fol-
lows and utilized to control for health status: HCC scores < 0.5
(healthy and active); HCC scores 0.5 to < 1.2 (above average); HCC
scores 1.2 to < 2.8; (at risk) and HCC scores � 2.8 (very sick).

Statistics

Weighting to Adjust for Survey Non-response Bias
Propensity weighting was used to adjust for potential selection

bias often associated with survey response to enhance the generaliz-
ability of these findings. The propensity weighting utilized available
information about the demographic, socioeconomic and health status
variables described above that could potentially influence survey
response.61,62

Demographics and Regression Models
Demographic variables were unilaterally tested across the protec-

tive factor subgroups (0, 1, 2, 3, 4 and 5) using chi-square or t-tests
for categorical or continuous variables, respectively. Prevalence rates
for health outcomes by number of protective factor subgroups (0, 1,
2, 3 and 4/5) were regression-adjusted using demographic, socioeco-
nomic and health status variables listed in Table 1.
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Multivariate logistic regression models were used to test the
impact of the protective factor subgroups on psychological (depres-
sion and perceived stress) and physical (self-reported health status
and functionality) health outcomes adjusting for demographic, socio-
economic and health status variables.

Annual healthcare IP admission and ER visit utilization rates and
medical expenditures were regression-adjusted using demographic
and socioeconomic variables. All analyses were completed using
SAS Enterprise Guide Version 7.12 (SAS Institute Inc., Cary, NC,
USA).

Results

Overall, 3,976 AARP Medicare Supplement insureds responded to
the survey (25% response rate). Of these, 90% (N = 3,573) met the eli-
gibility criteria and were included in the study. Survey respondents
were mostly female, 70�74 or 75�79 years of age, lived in the South
and had high coverage insurance plans. The population prevalence of
the five high protective factors were: purpose-in-life (64%), resilience
(43%), optimism (26%), internal LOC (28%) and social connections
(26%). (Table 1) The prevalence of the psychosocial protective factor
subgroups was as follows: 21%, 22%, 22%, 19%, 12% and 3% for 0, 1, 2,
3, 4 and 5 factors, respectively. In unadjusted demographics, those
with fewer factors (0 or 1 factor) were older (�80 years) and in

poorer health (HCC Score � 1.20; at risk or very sick). There were no
significant differences across the subgroups for gender, income level,
region of the country or healthcare access.

Significant trends were evident across the protective factor sub-
groups for each of the self-reported psychological and physical health
outcomes: depression, stress, health status and functionality. (Table 2)
The prevalence of depression was decreased by almost two-thirds by
having 1 factor compared to those with 0 factors; the prevalence was
further reduced by an additional two-thirds with 2 factors; those
with 5 factors had almost no evidence of depression (<1%). Perceived
stress demonstrated a significant linear reduction of about 17 per-
centage points per protective factor added. The prevalence of fair/
poor self-reported health status was reduced by about 40% with 1
factor compared to 0 factors and by another 10% with 2 factors. Func-
tionality was less impacted with severe limitations reduced by 30%
with 1 factor and another 13% with 2 factors. The magnitude of the
health improvements, regardless of health outcome, was greatest
between 0 and 1 factors; however, as the number of factors
increased, health outcomes consistently improved. Likewise,
adjusted odds ratios associated with psychological and physical
health outcomes demonstrated the greatest reduction in negative
health outcomes between 0 factors and 1 factor with continued
health improvements evident as the number of protective factors
increased. (Table 2)

Table 1
Unadjusted Demographic Characteristics by Number of Protective Factors

All Number of Protective Factors p-value

0 1 2 3 4 5

Number 3,573 756 788 801 679 445 104
Gender

Female 54.0 54.6 53.4 52.8 56.4 51.9 56.7 0.64
Male 46.0 45.4 46.6 47.2 43.6 48.1 43.3

Age Group
65-69 15.9 11.6 13.7 18.6 15.5 21.6 22.1 <0.0001
70-74 26.3 22.9 23.5 27.1 29.8 28.1 34.6
75-79 21.5 17.2 21.3 21.5 25.8 22.5 22.1
80-85 18.5 20.8 20.6 18.1 16.8 15.3 14.4
�85 17.8 27.5 20.9 14.7 12.2 12.6 6.7

Median Income (from zipcode)
Low 14.6 15.3 15.2 15.1 14.7 12.6 9.6 0.61
Medium 36.9 35.6 37.8 38.6 34.9 37.1 40.4
High 48.3 48.7 46.7 46.2 50.4 50.3 50.0

Region
Midwest 19.6 20.0 22.5 18.0 18.7 19.1 14.4 0.35
Northeast 24.7 25.7 24.8 25.3 26.2 21.1 19.2
South 34.6 34.1 34.0 35.2 33.9 35.5 39.4
West 21.0 20.2 18.7 21.5 21.2 24.3 26.9

Healthcare access
Acute hospital beds per 100,000 229.5 227.9 233.1 232.3 227.1 226.4 221.5 0.33
PCP per 100,000 133.0 134.9 134.0 133.2 131.5 131.1 128.5 0.23

Plan type coverage
High 69.5 66.5 67.5 70.5 73.1 71.2 69.2 0.05
Least comprehensive 5.5 6.8 7.1 4.6 5.0 3.4 3.9
Other 24.9 26.7 25.4 24.8 21.9 25.4 26.9

Internal LOC
High (score �4.67) 28.1 0.0 13.2 26.5 40.7 69.2 100.0 <0.0001

Optimism
High (score �22) 26.3 0.0 3.7 14.6 47.0 82.9 100.0 <0.0001

Purpose-in-life
High (score �4) 64.3 0.0 54.7 82.8 96.5 100.0 100.0 <0.0001

Resilience
High (score �4) 43.3 0.0 14.0 48.6 77.5 94.2 100.0 <0.0001

Social connections
Diverse (score �8) 26.3 0.0 14.5 27.6 38.4 53.7 100.0 <0.0001

HCC Score
<0.50 22.2 14.0 16.2 25.5 25.9 32.1 35.6 <0.0001
0.50 to <1.20 45.1 39.6 48.1 44.8 47.6 45.4 46.2
1.20 to <2.80 26.2 36.5 27.9 24.3 21.7 18.7 14.4
�2.8 6.5 9.9 7.7 5.4 4.9 3.8 3.9

Notes: PCP = primary care physician; HCC=Hierarchical Condition Category: LOC = locus of control.
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Associated with improved psychological and physical health out-
comes, significant reductions in healthcare utilization and expendi-
tures were also evident. Utilization of ER visits and IP admissions
were reduced as the number of protective factors increased. (Table 3;
Fig. 1) Notably, there was a significant linear trend associated with
reduced healthcare expenditures such that a $1,356 reduction per
factor added was demonstrated.

Discussion

In this sample of AARP Medicare Supplement insureds, the
weighted prevalence of the psychosocial protective factor subgroups
was: 21%, 22%, 22%, 19%, 12% and 3% for 0, 1, 2, 3, 4 and 5 factors,

respectively. Of note, in this population, 21% had 0 protective factors.
This subgroup consistently was at highest risk for depression, stress,
fair/poor health and functional limitations. As hypothesized, the
impacts of the protective factor subgroups were additive on the
selected health outcomes. We investigated the additive properties
for any 3 or any 4 of the 5 factors with similar results (not shown).
Beyond 1 factor, the decreasing trends were similar regardless of
which 3 or 4 factors were included. From these results, we concluded
that apparently no specific factor was more important than any
other; however, any additional factor improved the selected health
outcomes. Furthermore, despite varying levels of overlap between
the individual factors (correlations ranging from 0.05 to 0.40), each
factor independently contributed to increased benefits. Although the

Table 2
Self-Reported Psychological and Physical Health Outcomes by Number of Protective Factors

Self-Reported Health Outcome Number of Protective Factors Test for Trend p-value

0 1 2 3 4/5

Depression (PHQ-2)
Unadjusted prevalence (%) 25.7 9.6 3.4 1.5 0.4
Adjusted prevalence (%) 23.8 9.4 3.5 1.4 0.4 0.04
Odds Ratios* Reference 0.32 0.11 0.04 0.01

Perceived Stress (high/medium)
Unadjusted prevalence (%) 75.1 51.7 33.2 16.6 6.9
Adjusted prevalence (%) 73.8 51.8 33.7 17.3 7.1 0.0009
Odds Ratios* Reference 0.38 0.18 0.07 0.03

Health Status (fair/poor)
Unadjusted prevalence (%) 32.8 17.3 11.9 6.5 2.6
Adjusted prevalence (%) 28.4 16.8 13.2 7.3 3.7 0.005
Odds Ratios* Reference 0.45 0.32 0.16 0.07

Functionality (limited a lot)
Unadjusted prevalence (%) 46.3 29.6 21.5 20.6 12.4
Adjusted prevalence (%) 40.2 28.4 23.0 22.9 15.8 0.02
Odds Ratios* Reference 0.54 0.4 0.39 0.24

Notes: Adjusted for age, gender, income, region, plan type, healthcare access, and health status. PHQ-2 = Patient Health Questionnaire-2.
* All values significantly different from 0 factors p < 0.001.

Notes: Healthcare expenditures include medical claims paid by plans and co-pays by patients. Expenditures are 

adjusted for age, gender, income, region, plan type and access to healthcare.

$15,080 

$13,618 

$12,004 
$11,495 

$9,361 

Linear Trend Equation: y = -1356.1x + 15024
Test for Linear Trend p=0.002
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Fig. 1. Adjusted Healthcare Expenditures by Number of Protective Factors.
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protective factors measured were different, our results were consis-
tent with results demonstrated by Lachman et al.36 in that the incre-
mental improvements in functionality in that study were evident
across any 1 or any 2 of the 3 factors studied. It may be that different
protective factors feature more predominantly at different times
given the health needs of the individual; thus, all are important and
needed in managing one’s health over time.

There were significant trends across the subgroups such that as
the number of protective factors increased, both psychological and
physical health outcomes incrementally improved. Depression was
the most dramatically reduced; among those with all five factors, the
prevalence of depression was less than 1%. In contrast, stress was lin-
early decreased in increments of about 17 percentage points per fac-
tor added. The additive impacts of the protective factors on self-
reported health and functionality were somewhat less; nevertheless,
adding 1 factor reduced fair/poor health by about 40% and reduced
functional limitations by about 30% compared to having 0 factors.
The differences in health outcomes were most evident between 0 fac-
tors and 1 factor. The decreases between 1 and 2 factors were some-
what less but notable. The decreases in negative health outcomes
with 3, 4 or 5 factors were consistent but with incrementally dimin-
ishing impacts. Nevertheless, adding any additional factor resulted in
improved health outcomes.

Associated with the robust trends observed across the self-
reported psychological and physical health outcomes, significant
reductions in measured healthcare utilization and expenditures were
evident. A significant linear reduced trend in healthcare expenditures
($1,356 per factor added) was documented. Decreasing trends for ER
visits and IP admissions with increasing protective factors were also
evident. Social science research seldom includes healthcare expendi-
ture outcomes; we found no studies that considered an association
between healthcare expenditures and combinations of protective fac-
tors. Two published studies did demonstrate a link between a specific
protective factor and healthcare utilization or expenditures.10,33

These studies both utilized survey results: higher self-efficacy and
internal LOC were associated with lower self-reported arthritis-
related healthcare utilization and expenditures33 and higher pur-
pose-in-life was associated with fewer self-reported nights spent in a
hospital.10 The demonstrated robust linear trend of reduced health-
care expenditures with increased protective factors could potentially
provide a business case for the development of more interventions
targeting protective factors, especially among those with 0 fac-
tors.49,50 Additionally, although protective factors are generally stable
over time, frequencies would be expected to decrease with age and/
or declining health.4,19,25,27,36,45 Thus, strategies for maintaining
existing protective factors over time will be needed to maximize the
health needs of a given population over time. Future longitudinal
research will be needed to test the hypothesis if changes in protective
factors over time are associated with changes in healthcare
expenditures.51

Amenability to change varies across the five factors, although
there are indications that all can be influenced to some extent. Inter-
nal LOC has been shown to be modifiable in interventions that
include increasing self-efficacy and skill-building.35,37,41 There is evi-
dence that purpose-in-life is modifiable with specific behavioral
strategies that help individuals engage in meaningful activities.4,5,7,8

The objective measure of social networks has shown improvement
with programs that encourage social interactions, such as physical
activity programs, volunteering and online social groups.46,48 Less
focus has been devoted to resilience and optimism interventions,
although most consider even these amenable to change.19,24,25,27,29

More research and better intervention designs are needed to effec-
tively increase or maintain these protective factors over time, espe-
cially during times of personal or national health crises.

This study has limitations. The study sample of AARP Medicare
Supplement insureds may differ in demographic, socioeconomic or
health status characteristics from general older adult and/or specifi-
cally overall Medicare populations and, consequently, the results
may not generalize to these other populations. The five protective
factors and the psychological and physical health outcomes were
self-reported and may be subject to bias. This is a cross-sectional
study thus the directionality of the associations of protective factors
and health outcomes cannot be assumed, although generally protec-
tive factors are thought to precede or be concurrent with designated
health outcomes. Strengths of the study include a relatively large
study sample with survey responses and administrative medical utili-
zation and expenditure variables that could be tested in multivariate
regression models.

Conclusions

Overall, in this sample of Medicare Supplement insureds, the sub-
groups of five combined protective factors were evenly distributed
with about 20% in each subgroup. No specific protective factor was
apparently more important than any other; the addition of any factor
was associated with incrementally improved health outcomes. The
group with 0 factors was at highest risk across all health outcomes
and incurred the highest level of healthcare utilization and expendi-
tures. Interventions that would increase protective factors, especially
among those with 0 factors, or help in maintaining these factors as
individuals age or health declines, would benefit older adults in max-
imizing their health potential and enhancing quality of life as they
age.
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