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Health equity in Hospital at Home: Outcomes for
economically disadvantaged and non-disadvantaged

patients

INTRODUCTION

Hospital at Home (HaH) has been demonstrated to
be effective in a variety of settings and patient
populations.* However, it is unknown whether HaH
is feasible or effective for socioeconomically disadvan-
taged patients. Our aim is to determine whether HaH
services were received by disadvantaged patients, and
if so, whether effectiveness differs for patients
depending on socioeconomic status (SES) using two
indicators of SES.

METHODS
Patient selection

In a previous Center for Medicare and Medicaid Innova-
tion (CMMI) demonstration of HaH, we recruited patients
aged >18 years with fee-for-service Medicare or coverage
from a private insurer that contracted for HaH services.'
Patients with Medicaid were dually eligible or had Medic-
aid Managed Care. All participants required inpatient
admission for medical diagnoses from one of four New

Preliminary results of this research were presented as a poster: Schiller
GS, DeCherrie LV, Federman AD, Lubetsky S, Saenger P, Siu AL.
Comparing Post-Acute Health Service Utilization for Medicaid versus
non-Medicaid Patients Treated in Hospital-at-Home. Poster presented
at: 2021 Hospital at Home Users Group Annual Meeting; October 28,
2021; Online.

York City hospitals from November 2014 through August
2017. Patients were ineligible if they required intensive
care, surgery, or telemetry monitoring. Additionally, pro-
gram eligibility required a suitable home environment.
Participation in HaH consisted of acute, hospital-level care
at home and a 30-day period of post-acute transitional
care. Control patients were identified using identical eligi-
bility criteria, but either chose traditional inpatient care
instead of HaH, were admitted to inpatient units on nights
and weekends when HaH was unavailable, or were admit-
ted before HaH was implemented at one hospital.

Analysis

Primary outcomes and subgroups were selected prior to
conducting the analysis. Primary outcomes were duration
of acute hospital-level length of stay (LOS), 30-day
all-cause hospital readmissions, and 30-day all-cause
emergency department (ED) visits not leading to hospi-
talization. We examined whether primary outcomes
differ for subgroups using two indicators of SES: (1) Med-
icaid enrollment status; (2) binary SES residential indica-
tor (i.e., whether patient lived in public housing3 or a
census block group where 20% or more of the households
had incomes below the federal poverty level). We com-
pared outcomes of HaH and control patients within sub-
groups. To limit potential bias from nonrandom assignment
to HaH, we used entropy balancing weighted regression.
Models for Medicaid status subgroups were adjusted for
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age, race and ethnicity, education, ADL impairment, and
general health; models for the SES residential indicator
were only adjusted for age, race, and ethnicity due to cell
size limitations. Standard errors were adjusted for clustering
of HaH admissions among individual patients.

RESULTS

A total of 477 hospital episodes across 443 unique subjects
were included in this analysis (289 [60.6%] HaH and
188 [39.4%] controls). Medicaid status and low SES residen-
tial indicator were prevalent at similar rates in the two
groups: 41.9% in HaH vs. 39.4% in controls had Medicaid
(p = 0.59); 55.0% of HaH and 60.8% of controls were associ-
ated with the low SES residential indicator (p = 0.18). The
Medicaid and the low SES residential indicator had sub-
stantial but incomplete overlap; 42.7% of those linked to the
low SES residential indicator did not have Medicaid status,
and 18.7% of those linked to the higher SES residential indi-
cator had Medicaid.

Primary outcomes by subgroups are shown in
Table 1. Unadjusted and adjusted analyses demonstrate
that the duration of acute care was shorter in HaH

TABLE 1
status and by Medicaid status

compared with hospital inpatient controls regardless of
SES. The 30-day ED revisits not leading to hospitalization
were significantly reduced in patients with Medicaid
(AOR 0.28, 95% CI 0.09, 0.88; p = 0.03) favoring HaH.
There were no other statistically significant differences in
hospital readmission and ED revisit outcomes between
HaH and controls. However, the point estimates favored
HaH (see Figure 1) except in the case of 30-day ED
revisits in the non-Medicaid subgroup.

DISCUSSION

There is a dearth of research on issues related to healthcare
equity in the provision of HaH.* This is important to
address now, as the model is expanding due to Medicare's
Acute Hospital Care at Home waiver for hospital reim-
bursement for the duration of the pandemic.>® Our data
suggest that HaH is feasible for economically disadvantaged
patients and that these patients may even have greater ben-
efit from HaH. We hypothesize that better outcomes for
low SES patients may result from the ability of HaH pro-
viders to directly observe and provide care to patients in
their homes, where they can address social determinants of

Raw and adjusted patient outcomes among Hospital at Home patients and inpatient controls, stratified by socioeconomic

All-cause emergency department

Acute length of stay All-cause hospital readmission revisit

Raw Adjusted® Raw Adjusted® Raw Adjusted®
Subgroup n Mean (SD) Difference 30-day rate (%) Odds Ratio (CI) 30-day rate (%) 0dds ratio (CI)
Low SES®
Hospital at Home 159  3.17 (2.30)° 1.97¢ 13.21 0.68 (0.33, 1.38) 6.92 0.49 (0.22,1.12)
Inpatient control 115 5.05(2.94) 17.39 13.91
High SES®
Hospital at Home 130  3.26 (1.87)° 1.92¢ 5.384 0.39 (0.11, 1.33) 4.62 0.86 (0.18, 4.20)
Inpatient control 73  5.64(3.21) 15.07 6.85
Medicaid
Hospital at Home 121  3.33(2.46)° 2.85¢ 9.92 0.47 (0.19, 1.14) 4,964 0.28 (0.09, 0.89)*
Inpatient control 74 5.81(3.74) 20.27 16.22
Non-Medicaid
Hospital at Home 168  3.13 (1.82)°  1.59° 9.52 0.72 (0.29, 1.78) 6.55 1.79 (0.54, 5.99)
Inpatient control 114  4.94 (2.46) 14.04 7.89

#Adjusted for patient mix based on age and race/ethnicity in analysis of SES, and adjusted for patient mix based on age, sex, education, race/ethnicity,

ADL impairment, and general health in analysis of Medicaid status.

®Low SES defined as either living in NYCHA housing or a neighborhood with >20% poverty.
“High SES defined as neither living in NYCHA housing nor a neighborhood with >20% poverty.

dStatistically significant at the 0.05 level.
CStatistically significant at the 0.01 level.
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FIGURE 1

Distribution of adjusted odds ratios comparing the outcomes of hospital at home patients to controls in four subgroups.

Adjusted for patient mix based on age and race/ethnicity in analysis of low and high socioeconomic status (SES). Adjusted for patient mix
based on age, sex, education, race/ethnicity, activities of daily living impairment, and general health in analysis of Medicaid status

health (e.g., food insecurity, medical equipment needs,
management of chronic diseases in real-world situations).
Study limitations include the use of retrospective data and
proxy indicators of SES status, and limited ability to adjust
for potential confounders due to cell size constraints. More
research on HaH and healthcare equity needs to be per-
formed, including routine measurement of multiple dimen-
sions of SES, to better understand how this expanding
model of care supports these populations.

ACKNOWLEDGMENTS

As corresponding author, I affirm that I have listed every-
one who contributed significantly to the work. There are
no other contributors who are not co-authors.

FUNDING INFORMATION

The Hospitalization at Home (HaH) clinical project
described was supported by grant number 1C1CMS331334
from the US Department of Health and Human Services,
Centers for Medicare & Medicaid Services. Research
reported in this publication was supported by the National
Institute on Aging, Claude D. Pepper Older Americans
Independence Center (3P30AG028741), and the John A.
Hartford Foundation (2014-0158).

CONFLICT OF INTEREST

Dr. Leff serves as a clinical advisor to Medically Home,
Dispatch Health, and the Chartis Group. He serves as a
volunteer member of the Humana Multidisciplinary
Advisory Board. In the early 2000s, Dr. Leff developed

Hospital at Home technical assistance tools that were
licensed by Johns Hopkins to several entities and, as a
result of these license agreements, both the University
and its inventors received royalty income; there has been
no royalty income for several years. Dr. Leff's arrange-
ments and relationships have been reviewed and
approved by the Johns Hopkins University in accordance
with its conflicts of interest policy. Dr. Leff serves as a consul-
tant to the Kenes Group as a member of the planning com-
mittee of the World Hospital at Home Congress. Drs. Siu,
DeCherrie, and Leff are leaders of the Hospital at Home
Users Group, which focuses on Hospital at Home technical
assistance and is supported by grants from the John
A. Hartford Foundation. Dr. DeCherrie is a full-time
employee of the Medically Home Group. Dr. Siu, Mr. Zhao,
Mr. Bollens-Lund, Ms. Lubetsky, Ms. Schiller, Dr. Saenger,
Dr. Ornstein, and Dr. Federman are full-time employees of
the Icahn School of Medicine, which in turn has an owner-
ship interest in a joint venture with Contessa Health, a ven-
ture that manages acute care services provided to patients in
their homes through prospective bundled payment arrange-
ments. No authors have a personal financial interest in the
joint venture.

AUTHOR CONTRIBUTIONS

Study concept and design: Siu, Federman, DeCherrie,
Ornstein, Leff. Acquisition of subjects and/or data: Siu,
Zhao, DeCherrie, Lubetsky, Schiller, Federman. Analysis
and interpretation of data: All authors. Preparation of
manuscript: All authors.

DHNotice00718

:sdny woyy 0 ‘L ‘TTOT ‘S1¥STEST

QSUDDIT SuOWIWO)) dANLaL) d[qeatjdde oYy £q pautaA0F d1e SIONIR Y {3SN JO SI[NI 10J AIRIqI] QUIUQ AJ[IAL UO (SUOHIPUOD-PUR-SWLIA)/WO00 K[1M" AIRIqI[oul[uo//:sdNy) SUONIPUO) Pue SWd | 9Y) 938 "[SZ0T/€0/L0] U0 K1eiqr] duiuQ A1IA ‘6SLL1"SSI/[111°01/10p/wod Kopim”



LETTERS TO THE EDITOR

2156 | JAGS

SPONSOR'S ROLE

The funders had no role in the design and conduct of the
study; collection, management, analysis, and interpreta-
tion of the data; preparation, review, or approval of the
manuscript; or decision to submit the manuscript for
publication.

Albert L. Siu MD, MSPH"*
Duzhi Zhao MS!

Evan Bollens-Lund MA'
Sara Lubetsky MS'
Gabrielle Schiller MPH*
Pamela Saenger MD, MPH'
Katherine A. Ornstein PhD, MPH!
Alex D. Federman MD, MPH?
Linda V. DeCherrie MD'*
Bruce Leff MD®

!Brookdale Department of Geriatrics and Palliative
Medicine, Icahn School of Medicine at Mount Sinai,
New York, New York, USA

2Geriatric Research, Education, and Clinical Center, James
J. Peters Department of Veterans Affairs Medical Center,
Bronx, New York, USA

*Division of General Internal Medicine, Department of
Medicine, Icahn School of Medicine at Mount Sinai,
New York, New York, USA

“Medically Home, Boston, Massachusetts, USA

>Division of Geriatric Medicine, Department of Medicine,
Johns Hopkins University School of Medicine, Baltimore,
Maryland, USA

DOT: 10.1111/jgs.17772

Correspondence

Albert L. Siu, MD, MSPH, Brookdale Department of
Geriatrics and Palliative Medicine, Icahn School of
Medicine at Mount Sinai, One Gustave Levy Place, Box
1640, New York, NY 10029, USA.

Email: albert.siu@mssm.edu

ORCID
Evan Bollens-Lund ‘© https://orcid.org/0000-0002-8402-
7635

REFERENCES

1. Federman AD, Soones T, DeCherrie LV, Leff B, Siu AL. Associa-
tion of a Bundled Hospital-at-Home and 30-day postacute transi-
tional care program with clinical outcomes and patient
experiences. JAMA Intern Med. 2018;178(8):1033-1040. doi:10.
1001/jamainternmed.2018.2562

2. Augustine MR, Siu AL, Boockvar KS, DeCherrie LV, Leff BA,
Federman AD. Outcomes of Hospital at Home for older adults
with and without high levels of social support. Home Healthc
Now. 2021;39(5):261-270. doi:10.1097/nhh.0000000000000980

3. Yim B, Howland RE, Culp GM, Zhilkova A, Barbot O, Tsao TY.
Disparities in preventable hospitalizations among public hous-
ing developments. Am J Prev Med. 2019;56(2):187-195. doi:10.
1016/j.amepre.2018.08.019

4. Leff B, DeCherrie LV, Montalto M, Levine DM. A research
agenda for hospital at home. J Am Geriatr Soc. 2022;70(4):1060-
1069. doi:10.1111/jgs. 17715

5. Levine DM, DeCherrie LV, Siu AL, Leff B. Early uptake of the
Acute Hospital Care at Home Waiver. Ann Intern Med Dec
2021;174(12):1772-1774. doi:10.7326/m21-2516

6. Clarke DV, Olson DP, Adams D, Wolfe AJ, Fleisher LA. Acute
Hospital Care at Home: the CMS waiver experience. NEJM
Catal Innov Care Deliv. 2021. https://catalyst.nejm.org/doi/full/
10.1056/CAT.21.0338

Transitioning an in-person geriatric memory clinic
to a virtual care model for rural primary care clinics

INTRODUCTION

Dementia is a leading cause of disability and dependency
among older adults, with an estimated 6.2 million Ameri-
cans affected in 2021 and $355 billion in direct care
costs.” Experts recommend management of less-complex
patients in primary care and more complex patients by
geriatricians.”™ However, shortages in the geriatric
This work will be presented as a research poster at the American

Geriatrics Society (AGS) 2022 Annual Scientific Meeting, May 2022,
Orlando, FL.

workforce make access challenging, particularly in rural
communities.” Virtual care via video conferencing is a
promising strategy for addressing specialist shortages
while improving access.”® These models have been
examined in select populations including veterans,® but
have not been studied using a team-based approach. Our
memory clinic located in the Charlotte metropolitan
region is a geriatrician-led, team-based clinic dedicated to
diagnosis and management of dementias.® Our
prior research identified several program strengths,
including the team-based approach to enhance care
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INTRODUCTION

With widespread evidence of health disparities challenging health-
care delivery, health systems, communities, and policymakers, must
address how to manage a diversifying population requiring complex
and costly healthcare. Both patients and health systems desire to
optimize time at home and avoid hospital-associated complications.
Many health systems have developed Hospital at Home (HaH)
innovations designed to avoid or reduce hospital days.! These
programs have demonstrated shorter length of stay, lower mean cost
of care, and higher patient satisfaction compared to brick-and-mortar
hospitalization.?

Research has shown that patients admitted in HaH versus
traditional brick-and-mortar hospitals have similar baseline charac-
teristics (age, sex, race/ethnicity, health literacy, and health status)
with HaH programs demonstrating a slightly higher percentage of
elderly, predominantly White males, with a higher burden of
functional impairment and comorbid illnesses.>* Recently published
national level data of 5132 patients who received care in a HaH
program also demonstrated that 41.7% of the patients were 80 years
or older, 44% were females, and 85.2% were Whites, with a mean
household income of $83,932. Overall, Black or Latino patients had
similar outcomes (e.g., mortality during HaH admission or 30 days
after discharge; 30 days after discharge readmission rates, or skilled
nursing facility use) as compared to patients in the program with
disability and dual eligibility.> Siu et al. also suggest that HaH
programs may be beneficial for economically disadvantaged patients
(Medicaid status and low socioeconomic residential indicators), given
the ability to directly observe and provide care to patients in their
homes.®

Some programs have turned attention to equitable access to
HaH. However, there is a paucity of literature on how best to
implement and evaluate hospital care at home programs through a

health equity lens, and experts have explicitly recommended the
development of an equity framework for HaH.*” Importantly,
innovations such as HaH programs that are developed with equity
in mind may not be equitably implemented if contextual barriers and
preferences experienced by diverse patient populations are
unaddressed. Inequitable implementation can create or perpetuate
health disparities. In this paper, we provide a framework for the

“equitable implementation” of HaH programs.

IMPROVING THE EQUITABLE
IMPLEMENTATION OF HAH

Data from nonrandomized trials suggests that acceptance rates of
HaH programs are similar in Black and Hispanic patients as compared
to White patients. However, a greater proportion of patients who
refused participation in a HaH program had a family member who
helped them in their activities of daily living.® One study's findings did
not suggest disparities in enrollment into HaH based on socio-
demographic characteristics, but 16% of their HaH-eligible patients
declined the program because the emergency department or other
clinicians declined despite the home hospitalist desiring the patient in
the program.® Bruce et al. also demonstrated that patient and family
satisfaction scores with hospital care at home were comparable
with those in traditional brick-and-mortar, except that advanced
patient age was associated with lower satisfaction with discharge
procedures.® These patient and provider contexts that limit
HaH acceptance need to be proactively and equitably addressed
during HaH program implementation to ensure both parties feel
comfortable with support and care delivery in HaH.

Health equity refers to a state of equal opportunity to
attain one's full health potential regardless of socially determined
circumstances. Health inequities manifest across racial, ethnic, and

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2024 The Authors. Journal of Hospital Medicine published by Wiley Periodicals LLC on behalf of Society of Hospital Medicine.
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socioeconomic lines due to structural disadvantages (e.g., access to
healthcare) and discriminatory behaviors (e.g., gender bias).” “Equi-
table implementation” describes the provision of evidence-based
innovations in a fair manner that leads to improved outcomes for all
recipients.’® Usual hospital care suffers from health inequities and
efforts to address these have led to the adoption of actionable
frameworks that lead to organizational and clinical practice change to
create more equitable health systems.!? To reduce health disparities,
it is vital that HaH programs adopt an equitable implementation
framework to meet the needs and preferences of marginalized

populations.

GUIDING THE WAY FORWARD: HEALTH
EQUITY IMPLEMENTATION AND
HEALTHCARE DISPARITIES FRAMEWORKS

Framed in an implementation science approach, HaH is an evidence-
based practice to be implemented.'? The health equity implementa-
tion framework (HEIF) (Figure 1) provides a guide for equitable
implementation of HaH by identifying equitable implementation
determinants (i.e., barriers or facilitators). The HEIF categorizes the
most salient implementation determinants as interacting factors:

clinical encounter, innovation, recipients, context, and societal
influence. The central domain of this framework is the clinical
encounter (where HaH is discussed and delivered) and is connected
to the innovation (HaH) itself. Patients, providers, and other
recipients interact with HaH and are directly influenced by culturally
relevant factors. The clinical encounter is influenced by two domains
of context: an inner circle representing local, organizational, and
health system context, and an outer circle representing societal
context (e.g., economies, physical structures, and sociopolitical
forces). To the right, facilitation indicates the importance of
addressing, not just identifying, determinants.’® The anticipated
result of the HEIF application is successful program implementation
and improvement in health equity.

In parallel to the HEIF, the Healthcare Disparities Framework
(HCDF) delineates three phases of health disparities research
(detection, understanding, and reduction or elimination), with
each phase framed according to the clinical encounter and
patient, provider, and health system factors.'® Ideally, the two
frameworks can be used iteratively, with implementation guided
by the HEIF followed by evaluation and improvements guided by
the HDCF. Applying both HEIF and HDCF to HaH will have
multiple implications on program design, implementation, and

evaluation.

Health Equity Implementation Framework

————-—

_~~ “societal Contexs ™~ «

’
/ \
’
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FIGURE 1
HEIF, health equity implementation framework.

Iterative process of equitable implementation guided by the HEIF and HCDF. HCDF, healthcare disparities framework;
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First, the implementation of HaH must take a health equity
perspective at the patient level. Literature suggests that disadvan-
taged or minoritized groups have the same acceptance rates for HaH
as compared to other groups—an opt-in model that respects patients'
preferences regardless of race or ethnicity. However, little is known
about their beliefs and preferences regarding these programs. For
example, research suggests low acceptance rates of home health
services (another opt-in model) by Black patients, potentially due to
personal attitudes toward home-based care or poor understanding of
publicly reported quality information compared with their White and
higher-income counterparts.®* Levine et al. demonstrated that 10%
of their eligible patients declined HaH due to perceptions of their
homes being “nontherapeutic living environments.” They recommend
interventions focused on lowering the stigma of a “nontherapeutic
living situation” and in turn increasing acceptance of hospital care at
home programs.® Interventions like these would be especially
beneficial in the marginalized groups. Thus, deliberate efforts should
be made to elicit and align with these patient beliefs.

Most health promotion interventions focus on changing patient
preferences, but a patient-level equitable implementation must
differentiate between patient preferences that are grounded in
cultural traditions from those that are linked to modifiable percep-
tions or even misleading information (that may arise from unequal
access to healthcare information). HaH programs should engage their
local community partners to ensure cultural relevance related to
matters of caregiving, and privacy, are integrated in the program.
For example, some HaH programs have collaborated with local

Hospital Medicine

community paramedics to provide in-person home visits to their
patients.’>® This collaboration provides an opportunity to better
meet the needs of structurally marginalized communities where
paramedics can help advise if the home setting appears unsafe and
link patients or caregivers with social services and agencies (such as
food banks and employment agencies) in the community. However,
assessing and treating for social determinants should be integrated
into front-line paramedics' scope of practice.l”

Second, although health systems across the nation have received
an extension of the Center for Medicare (CMS) Acute Hospital at
Home waiver, adoption of HaH by state Medicaid programs has been
slow. Currently, only about eight states Medicaid program reimburse
health systems for HaH.*® The lack of provision of HaH to Medicaid
patients is an important sociopolitical force that requires continued
policy reform and engagement with key stakeholders to provide HaH
opportunities equitably in communities with limited income and
resources.

Third, to address provider-level equity influences, HaH programs
must identify and mitigate biases in offering and providing HaH.
Although, not specific to HaH, prior work has demonstrated that
Blacks are less likely to be referred to home health programs at
discharge from the hospital.'* HaH programs should develop robust
processes for eliminating bias in patient selection, including cultural
competence in tailoring communication about the program. Addi-
tionally, providers should guard against implicit age-related biases
toward elderly populations' ability to competently use technology
(e.g., smartphones, wearable patient monitoring devices, or tablets to

TABLE 1 Examples of developing or modifying innovations in HaH across HEIF domains.
Determinants of equitable Equitable implementation
HEIF domain implementation strategy

Clinical encounter

Innovation

Recipients

Inner and outer
context

Societal context

Communication about HaH with
patients with different cultures
or languages

Acceptability of HaH among
marginalized groups

Patient beliefs about the benefits
and risks of care delivery
through HaH

System-level practices, policies,
processes, and resources
prioritizing equitable HaH
implementation

Social, economic, and
neighborhood needs

- Training to improve cultural
competency, mitigate bias

- Investment in multilingual program
media, integration of translation
services within technology used to
interface with clinicians

- Preimplementation elicitation of beliefs,
values, and preferences across diverse
sociocultural perspectives

- Incorporate the adaptability of the HaH
program to fit the sociocultural
context

- Community engagement
- Culturally tailored media and education
materials

Empanel an equity advisory board
including community members to
guide decisions, monitor outcomes,
and propose ideas for improvement

Integration of HaH programs with
community resources to address
social needs

Outcomes

Implementation

- Reach: Proportion of patients
offered HaH representative of
target population across race,
ethnicity, and other groups

- Adoption: Proportion of patients
accepting HaH representative of
the target population across race,
ethnicity, and other groups

Effectiveness

- Increased hospital-free days among
population subgroups

- Low mortality and hospital
readmission among population
subgroups

- Patient and caregiver satisfaction
among population subgroups

Abbreviations: HaH, Hospital at Home; HEIF, health equity implementation framework.
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virtually connect to providers).}? Studies have shown not only a clear
need for training but also troubleshooting with the use of Bluetooth-
enabled blood pressure devices and smartphones among limited
English-proficient elderly Asian low-income populations.?° Rather
than assume older adults cannot manage the technology associated
with HaH, programs should provide digital health assistance
processes that help elderly or non-English speaking patients navigate
technology to their advantage, both while within the program and
follow-up visits—an approach adopted for telehealth during the
COVID 19 pandemic.?? Finally, artificial intelligence technology
models that select patients by predicting success based on clinical
and social factors must be monitored for the introduction or
perpetuation of biases against marginalized populations. For example,
Satyabatra et al. used a predictive model based on a set of clinical and
social factors that determined the enrollment of patients in their HaH
program. Their predictive model auto-excluded patients with a
“mental illness flag” in their electronic medical record (e.g.,
schizophrenia).??

Fourth, HaH programs should consider structural inequities
that threaten equitable implementation. Structural inequities
refer to disparities in wealth, health, and other resources and
outcomes that result from political and economic systems that
privilege some while disadvantaging others. The relationship
between structural inequities and health is often framed in terms
of social determinants of health (SDOH), such as economic
stability, access to healthcare, and neighborhood and community

context.?®

HaH programs must include plans for eliciting, under-
standing, and addressing these SDOH to ensure equitable
implementation. An example of structural inequities relevant to
equitable delivery of hospital care at home is the relative lack of
technological accessibility in disadvantaged neighborhoods or
rural settings due to poor internet or cellular service.?* As per the
2020 Federal Communications Commission's report, 22.3% of
Americans in rural areas and 27.7% of Americans in Tribal lands
lack coverage from fixed terrestrial 25/3 Mbps broadband, as
compared to only 1.5% of Americans in urban areas.?> The
capability of immediate on-demand remote audio connectivity
with a HaH team member for a HaH patient is a key requirement
of the CMS waiver.?¢

CONCLUSION

HaH is a rapidly growing care delivery model that has the potential to
improve the quality, value, and experience of acute care. However, the
growth of HaH should follow the advice of legendary basketball coach
John Wooden to “Be quick, but don't hurry” when it comes to planning
for equitable implementation. Integrating implementation science with
HaH innovations through the Health Equity Implementation Frame-
work provides a guide for the development, implementation, and
evaluation of HaH programs that support all populations (Table 1).
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INVITED COMMENTARY

NC Medicaid's Early Experience with a Hospital
at Home Program During the Public Health

Emergency

Arianna Keil, Ryan Fair, Wendy Qi, Sam Thompson, Shannon Dowler

During the COVID-19 pandemic, the Centers for Medicare
& Medicaid Services allowed hospitals to rapidly receive
Hospital at Home status to alleviate the inpatient bed bur-
den; NC Medicaid allowed this model during the Delta surge
and subsequently completed an evaluation of the outcomes
for Medicaid members.

During the COVID-19 public health emergency (PHE),
NC Medicaid allowed approved hospital facilities
or systems to provide acute hospital care at home [1].
Originally a program designed for the Medicare population,
offering coverage of care provision for significant illness out-
side of traditional inpatient settings is one example of how
Medicaid programs across the country rapidly evolved to
meet the challenges of the pandemic. Historically, transi-
tioning to new models can take public payors many years
for public to adopt. Previous studies examining outcomes
for populations cared for using a “Hospital at Home"” (HaH)
model have shown either favorable results or no significant
differences in readmission rates, length of stay, and emer-
gency department (ED) visits as compared with populations
served by traditional inpatient hospitalization [2-6]. To
guide policy planning, NC Medicaid partnered with an exter-
nal quality review organization, Health Services Advisory
Group, to examine whether these outcomes were consistent
among beneficiaries receiving HaH services.

The analysis compared 240 NC Medicaid HaH claims
(associated with 234 beneficiaries) from March 2021 to
August 2022 with a comparison group of 240 NC Medicaid
claims for traditional inpatient hospitalization. The groups
were matched on beneficiary age, gender, race, ethnic-
ity, COVID-19 diagnosis, and Chronic lliness and Disability
Payment System risk model score using propensity score
matching. Measures included average length of stay (LOS),
all-cause 30-day readmission, ED visit within 30 days after
discharge, and primary care provider (PCP) follow-up visit
within 30 days after discharge. Measure data sources
included both administrative (final adjudicated paid claims)
as well as ancillary data sources (identifiers associated with
claims hospitals reported as being for HaH services). For the
HaH group, over 94% of the ancillary data sources identified
claims from a single hospital system. The comparison group

included inpatient claims from the same hospital systems,
with similar diagnosis codes found in the HaH claims.

Demographics of the HaH group reflected 70% women
with an average age of 44 years, while the average age for
men was 48 years; 53% of the HaH cohort identified as
Black, 42% White, and 82% non-Hispanic or Latino. The
sample had more women and Black participants than the
general NC Medicaid population, which is 57% women, 38%
Black, 57% White, and 83% non-Hispanic or Latino. Half of
the general NC Medicaid population is aged less than 21
years (Table 1).

As compared with the matched cohort, PCP follow-
up visits within 30 days occurred at a significantly higher
frequency in the HaH group (52.1% for HaH group versus
42.5% for comparison group). The small HaH population
limited its statistical power to detect other significant dif-
ferences, including ED visits within 30 days (13.8% for HaH
group versus 8.3% for comparison group) and all-cause
30-day readmissions (12.9% for HaH group versus 10.0% for
comparison group). Average LOS appeared similar for both
groups (7.9 days for HaH, 8.2 days for comparison group).

In conclusion, as compared with the general NC Medicaid
population, more women beneficiaries and Black beneficia-
ries were served by the HaH program as reflected by claims

TABLE 1.
Demographics of HaH Group and General NC Medicaid
Population

General NC Medicaid

HaH Group Population
Average Age 44 y. for women 50% aged 0-20 y.
48y. for men
Female Gender 70% 57%
Black Race 53% 38%
Non-Hispanic or Latino
Ethnicity 82% 83%
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from predominately one hospital system during March
2021-August 2022. Compared with matched claims, the
HaH group was significantly more likely to follow up with
their PCP. Average LOS for both groups was approximately
eight days. Small sample sizes limited statistical power; no
significant difference was seen in other metrics.

Discussion

As compared with previous HaH studies looking at pop-
ulations other than Medicaid beneficiaries, these results
appear less favorable overall. Although beneficiaries par-
ticipating in HaH were significantly more likely to follow up
with their PCP, it is not clear whether patients in this cohort
were motivated to see their PCP due to improved symptoms
and/or desire to be compliant, or due to lack of symptom
resolution or worsening symptoms. Higher (although not
statistically significant) percentages of ED visits and all-
cause readmissions in the HaH group may support the the-
ory that PCP visits occurred more frequently in this group
due to the latter. Patients receiving HaH supports in this
analysis were approximately 30 years younger than those
in another study examining outcomes among HaH partici-
pants in a Medicare/private insurance population [4], so
the less favorable results are particularly surprising. One
might expect that people who are healthier overall might be
selected for HaH as compared with inpatient care. If stud-
ies involving older people (who generally are less healthy
than younger people) demonstrate more favorable or neu-
tral outcomes on ED follow-up and readmissions with HaH
care, younger individuals might be expected to have even
more favorable outcomes. Instead, these data suggest the
opposite.

Medicaid is a safety-net program offering health care
benefits to vulnerable populations. The majority of individu-
als are eligible for Medicaid benefits due to low income.
Low-income individuals, by definition, have fewer financial
resources. This often translates into fewer social resources,
reduced housing quality and stability, and reduced access to
health-related resource needs (such as healthy food, ready
transportation, and safe communities). These factors may
contribute to the less favorable results for Medicaid HaH
participants as compared with HaH participants covered by
Medicare or commercial insurance. If Medicaid is a proxy
for generally lower income and less access to other supports
needed to promote recovery from illness, it is possible that
this population may benefit from traditional inpatient hospi-
talization more than those covered by other insurance prod-
ucts. Perhaps time spent in a safe hospital setting with easy
access to meals and social support provided by clinical care
team members offers Medicaid beneficiaries in particular a
distinct advantage in promoting recovery from illness.

NC Medicaid and other state Medicaid programs began
to offer coverage for HaH services during the COVID-19 pan-
demic, when there was a real and immediate need to free
up hospital beds for patients requiring inpatient care and

monitoring. Many states stood up field hospitals at some
point during the PHE in response to overwhelming numbers
of people with severe symptoms from COVID-19 infection.
Clinical care team members were spread exceptionally thin
and the physical and emotional demands on this workforce
were considerable. As the pandemic wore on, in addition to
the demands of direct patient care, clinical care team mem-
bers also were often lightning rods for patient and family
member frustration and stress. This stress came from many
sources: income disruption, limited social interactions, con-
fusing (and sometimes conflicting) guidance from public
health authorities, masking requirements, and concerns
about COVID-19 vaccine side effects. There also was signifi-
cant concern around viral contagion; early in the PHE, it was
not clear how the virus spread, but one effective interven-
tion for reducing viral transmission was physical distancing
between people. The HaH program offered participating
individuals greater physical distancing (reducing viral expo-
sure in those with non-COVID-19 diagnoses and reducing
transmission for those with COVID-19 diagnoses), reduced
health care workforce burden, and increased hospital bed
availability for severely ill patients.

It was also not clear why the distribution of women and
Black beneficiaries in the HaH program differed from the
distribution of women and Black beneficiaries in the over-
all Medicaid population. Possible explanations include
perceived higher levels of compliance among women as
compared with men, perhaps leading health care providers
to consider women to be generally lower risk for this type
of lower-touch care [7]. Black beneficiaries may have been
perceived to have greater available social supports than
White beneficiaries, making them more appropriate for
this model of care [8]. Conversely, higher numbers of Black
beneficiaries and women beneficiaries in the HaH group
may also reflect a pattern of race and gender bias, where
White beneficiaries and male beneficiaries were prioritized
to receive the more resource-intensive intervention of tradi-
tional inpatient care. For the future, it may be informative to
look at the proportion of women and Black beneficiaries in
the HaH program in the context of the population of patients
with an inpatient admission and overall population or catch-
ment area served by specific hospital systems.

The analysis described in this article does not provide
insight into how beneficiaries were identified to receive care
through the HaH model versus traditional inpatient care.
Presumably, with matched diagnoses and chronic disease
states, these factors played less of a role. It is possible that
the factors that led clinical care teams to recommend HaH
for one person and traditional inpatient care for another
were influenced by unconscious bias. Future studies exam-
ining criteria used by clinical care teams to identify sub-
populations of Medicaid beneficiaries for whom HaH care is
appropriate would be valuable. These criteria ideally would
include not only clinical elements, but also specific social and
demographic factors that might influence decision-making.

NCMIJ voL. 5, No. 2 15
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A HaH model shifts a significant portion of the caregiving
responsibility to family members or friends, and this burden
must be acknowledged. Longer term, clear, evidence-based
selection factors linked to favorable outcomes for the HaH
model are needed. The need for such criteria in the Medicaid
population appears particularly apparent, given the limited
research on use of this model in this unique and financially
vulnerable population.

This analysis is limited by its relatively small sample
size, as well as its focus on administrative data. Although
such data are readily available to state Medicaid programs,
administrative data often do not prioritize clinical accuracy.
Diagnoses as reflected by ICD-10 codes, for instance, tell
only a portion of a patient's story. The nuances and com-
plexity of patient care and factors contributing to selection
of a HaH model of care over inpatient care delivery for an
individual patient, or reasons for PCP follow-up visits within
30 days after discharge, are often not reflected in adminis-
trative data. For example, smoking history recorded within
an electronic health record may factor into clinical decision-
making about the appropriateness of HaH care but not be
reflected consistently in administrative data. The analysis
is also limited by its data from predominately one hospital
system. It is not clear whether other systems would provide
HaH services in a manner that would improve outcomes for
this population.

After extensive study, review, and stakeholder discus-
sions, NC Medicaid made the decision to cover HaH until
December 31, 2024, when the Center for Medicare &
Medicaid Services (CMS) waiver flexibility is scheduled to
end. The program is currently pursuing a follow-up analysis
with improved identification of HaH claims (ancillary data
are no longer required to facilitate claims identification).
There is particular interest among NC Medicaid leadership
in examining whether HaH programs delivered during or
after the PHE, such as NC Medicaid's, relied more on virtual
monitoring of HaH patients as compared with earlier pro-
grams with superior outcomes. As the model matures with
more experience and more health systems participating, it
is the expectation that outcomes should improve to meet
those seen in other studies.

Conclusion

Providing HaH coverage during the pandemic offered
advantages of greater physical distancing for HaH partici-
pants and freed up hospital beds and hospital care team
members to serve severely ill patients. Coverage for such
services also reflected the changing landscape of Medicaid
programming. While not overwhelming, early evidence
seems to suggest that as compared with people covered by
Medicare or commercial insurance, the Medicaid population
may benefit more from traditional inpatient care over HaH

care, despite being decades younger on average than the
Medicare population. Very low-income individuals, such as
those qualifying for Medicaid benefits due to income eligibil-
ity, may have limited at-home supports needed to promote
recovery from serious illnesses. Suggested areas of future
study include evidence-based selection criteria for HaH
care for Medicaid members, examination of HaH outcomes
across different hospital systems, and possibly examination
of the impact of provision of non-medical but health-related
resources (such as healthy food) on outcomes for HaH par-
ticipants. As additional research is done in this area, the pro-
gram will continue to assess its value for beneficiaries. NCM
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Healthcare on the brink: navigating the
challenges of an aging society in the

United States

% Check for updates

Charles H. Jones ® < & Mikael Dolsten

The US healthcare system is at a crossroads. With an aging population requiring more care and a

strained system facing workforce shortages, capacity issues, and fragmentation, innovative solutions
and policy reforms are needed. This paper aims to spark dialogue and collaboration among healthcare
stakeholders and inspire action to meet the needs of the aging population. Through a comprehensive
analysis of the impact of an aging society, this work highlights the urgency of addressing this issue and
the importance of restructuring the healthcare system to be more efficient, equitable, and responsive.

The United States is undergoing a demographic and health transformation
that will have profound implications for its healthcare system and society. The
population is aging at an unprecedented rate, with the baby boomer gen-
eration, defined as those born between 1946 and 1964, reaching retirement
age and living longer than ever before. According to the U.S. Census Bureau,
by 2030, all baby boomers will be older than 65, leading to about one in every
five residents being retirement age'. This shift poses a dual challenge for the
healthcare system: how to meet the increasing and complex healthcare needs
of the elderly, and how to ensure that the system is prepared and equipped to
provide quality and equitable care for this growing segment of the population.

The implications of this demographic shift are far-reaching. The
healthcare system, as currently structured, is underprepared for the
onslaught of demands this aging population will impose”. The system is also
fragmented, inefficient, and costly, with gaps in coordination, quality, and
access. Moreover, the system does not adequately address the social deter-
minants of health, such as income, education, housing, transportation, and
social support, that impact the health outcomes and health behaviors of the
older adults™. Nor does it sufficiently engage the older adults and their
caregivers in the planning and delivery of care or leverage the potential of
community-based and home-based care models, which can improve the
access, quality, and affordability of care for the elderly”.

However, the challenge does not end there. There is a growing shortage
of healthcare providers, which means that the supply and availability of
qualified and skilled healthcare professionals, such as physicians, nurses,
pharmacists, clinical social workers and technicians, is insufficient and
inadequate to meet the demand and need of the population. This phe-
nomenon is even more pronounced in low- and middle-income countries,
as well as in the rural and remote areas within the U.S. According to the
World Health Organization (WHO), the global health workforce was 43.5
million in 2018, and is projected to grow to 53.9 million by 2030, but still falls
short of the estimated demand of 80 million by 2030, resulting in a global

shortfall of 18 million health workers, mostly in low- and middle-income
countries’. In the U.S,, a study by the Association of American Medical
Colleges (AAMC) predicts a shortage of up to 139,000 physicians by 2033".
The shortage of healthcare providers has significant implications for the
health sector, as it affects the access, quality, and cost of healthcare, as well as
the health outcomes and satisfaction of the population.

As such, the U.S. is facing a healthcare paradox’. On one side, there is
an aging population with increasing healthcare needs, and on the other,
there is a strained healthcare system grappling with workforce shortages,
capacity challenges, and fragmentation. Addressing this paradox requires
innovative solutions, policy reforms, and a commitment to restructuring the
healthcare system to be more efficient, equitable, and responsive to the needs
of its aging citizens.

Although many of these issues may be front-of-mind for geriatrics
specialists, many other stakeholders in the eldercare system likely do not
understand the full scale of challenges brought on by a rapidly aging
populace or may underestimate their preparedness for the resulting chan-
ges. This was seen in a recent survey of stakeholders in adult vaccine market,
which represents a sector critical in the eldercare industry'’. When pre-
sented with the projected rise of adult vaccines, a trend driven largely by the
needs of the aging population, stakeholders across the market were unaware
of the associated complexities and anticipated minimal challenges in
adopting expanded vaccine schedules'’. While vaccines represent only a
portion of the eldercare market, it is reasonable to believe that this lack of a
holistic understanding applies to all sectors in the eldercare industry.

This paper aims to stimulate dialogue and collaboration among the
healthcare stakeholders, and to inspire action and innovation to address the
needs and aspirations of the aging population. To accomplish this, this work
will provide a comprehensive and critical analysis of the impact and
implications of an aging society to highlight the importance and urgency of
this issue.

Pfizer, 66 Hudson Boulevard, New York, New York 10018, USA.

e-mail: charles.jones@pfizer.com; mikael.dolsten@pfizer.com
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Rising tide of healthcare needs: increasing demand and
complexity of care

The U.S. population is aging rapidly because of two interrelated factors: the
aging of the baby boomer generation, and the increase in life expectancy.
The baby boomer generation constitutes the largest cohort in the U.S. his-
tory, with about 73 million members'. As this cohort reaches retirement
age, the share of the population that is 65 and older will increase sig-
nificantly, from 17% in 2022 to 21% in 2030, and to 23% in 2050 (Fig. 1A)".
By 2050, the number of Americans aged 65 and older will increase by 40%,
from 58 million in 2022 to 82 million in 2050.

The aging population, particularly those over 85 years old, presents new
challenges for the medical system. This will be the fastest growing segment,
tripling in size from 6.5 million in 2022 to 17.3 million in 2050, a number
comparable to the current population of New York state”’. These elderly
adults often suffer from multiple and complex health conditions, including
age-related diseases that affect their heart, brain, and immune system.
However, the medical system lacks the experience and expertise to effectively
treat these diseases and provide specialized, personalized care for this vul-
nerable group. The increase in the share and size of the older population will
have implications for the demand and supply of healthcare and social ser-
vices, as well as for the economic and fiscal stability of the nation.

One of the main drivers of the increased healthcare demand and
utilization among the elderly is the high prevalence of multiple chronic
conditions (MCCs), which are defined as having two or more chronic
diseases that last at least a year and require ongoing medical attention or
limit activities of daily living'*"". According to the Centers for Disease
Control and Prevention (CDC), 88% of older adults have at least one
MCC, and 60% have at least two (Fig. 1B). These include common
conditions such as hypertension, arthritis, heart disease, cancer, dia-
betes, and chronic kidney disease. MCCs are associated with increased
mortality, disability, functional decline, and reduced quality of life.
Moreover, they pose significant challenges to healthcare provision and
management, as they require complex and coordinated care across
multiple settings and providers. A study by Machlin et al. (2019) found
that among Medicare beneficiaries aged 65 and older, those with MCCs
accounted for 94% of total healthcare expenditures in 2010, compared to
6% for those without MCCs'®. The average annual expenditure per
person was $21,342 for those with four or more MCCs, $13,272 for those
with three MCCs, $9176 for those with two MCCs, and $5865 for those

U.S. senior population estimates, by age group,
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Fig. 1 | Growth of senior population and chronic disease burden. This figure
illustrates the expected growth of the senior population and the associated increase
in chronic disease burden. Raw data sourced from “2023 National Population
Projections Tables: Main Series”, which utilizes official estimates of resident

with one MCC. These figures contrast sharply with the $2025 spent for
those without any MCC.

The high prevalence of MCCs among the elderly is expected to persist
or even increase in the future, as it is closely linked to the increase in life
expectancy. As people live longer, they are more likely to develop and
accumulate chronic diseases over time, especially if they have risk factors
such as age-related physiological changes, environmental exposures, life-
style behaviors, genetic predispositions, and social determinants of health.
For example, a study by Crimmins and Beltran-Sanchez'” found that the
increase in life expectancy in the U.S. between 1998 and 2008 was accom-
panied by an increase in the number of years spent with MCCs, especially
among the elderly"”. The study estimated that the average number of years
spent with MCCs increased from 7.2 to 8.6 for men aged 65 and older, and
from 10.0 to 11.3 for women aged 65 and older. Therefore, the aging
population will face a higher burden of chronic diseases and a lower quality
of life in the coming decades. Making matters worse, the health and long-
evity of the next wave of aging people may also be affected by new external
triggers, such as obesity, processed food intake, microbiome changes, cli-
mate change, pandemics, and pollution, which can have diverse and
unpredictable impacts on different individuals. These triggers can also
change the health behaviors and healthcare access of the elderly.

Another challenge that arises from the medication requirements of the
aging population is polypharmacy, which is defined as the concurrent use of
five or more medications'®. Individuals aged 65 and over account for over a
third of all prescribed medications in the U.S."””. However, polypharmacy
can have negative consequences, such as increased risk of drug interactions,
adverse drug events, medication non-adherence, and medication errors.
These can lead to poor outcomes, such as reduced effectiveness, increased
morbidity and mortality, and decreased quality of life. Therefore, poly-
pharmacy necessitates careful medication management and monitoring, as
well as regular medication reviews and deprescribing when appropriate. A
study by Qato et al. * found that among U.S. adults aged 65 and older, the
prevalence of polypharmacy increased from 31.4% in 1999-2000 to 35.8% in
2011-2012, and the prevalence of potentially inappropriate medication use
increased from 8.7% to 10.0%. The study also found that polypharmacy
was associated with higher rates of emergency department visits and
hospitalizations™.

The economic implications of the aging population for the healthcare
sector are profound, as they affect not only the healthcare spending and

b) U.S. adults with chronic conditions, by age group,
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population on July 1,2022 as the base for projecting the U.S. population from 2023 to
2100 (panel a) and Boersma, et al., “Prevalence of Multiple Chronic Conditions
Among U.S. Adults, 2018” (panel b).
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Table 1| Challenges and impacts of workforce dynamics in healthcare

Factor

Implication

Notable Statistics

The aging of the healthcare workforce itself, leading to
increased retirements and reduced working hours.

* The system will face a significant loss of experience
and expertise, as well as a reduced availability of
workers.

¢ According to the Health Resources and Services
Administration, about a third of the current registered
nurses are over 50 years old, and about half of the
current physicians are over 55 years old®*®,

The insufficient supply of new entrants into the
healthcare professions, due to limited educational
capacity, high attrition rates, and low retention rates.

* The system will face a shortage of qualified and
skilled workers, as well as a lack of diversity and
representation in the workforce.

* The supply of new healthcare graduates will continue
to be constrained by the limited capacity of educa-
tional institutions, the high costs and debts of edu-
cation, and the competitive and demanding nature of
the professions®**.

* According to the American Association of Colleges
of Nursing, U.S. nursing schools turned away more
than 75,000 qualified applicants in 2018 due to
faculty shortages, insufficient clinical sites, and
budget constraints®.

¢ According to the AAMC, U.S. medical schools have
increased their enroliment by 31% since 2002, but
this is still not enough to meet the projected demand
for physicians®.

The uneven distribution of the healthcare workforce
across geographic regions, specialties, and settings,
resulting in shortages in rural and remote areas, pri-
mary care and geriatric care, and community-based
and home-based care.

* The system will face disparities and gaps in access
and quality of care for different populations, espe-
cially the elderly, who often have multiple and com-
plex needs.

* The distribution of healthcare workers will become
even more skewed towards urban and affluent areas,
leaving rural and remote areas with fewer and less
accessible providers®*.

¢ According to the Health Resources and Services
Administration, about 60 million Americans live in
areas with a shortage of primary care providers, and
about 77 million Americans live in areas with a
shortage of mental health providers®.

¢ According to the American Geriatrics Society, there
are only about 7,300 certified geriatricians in the
U.S., whichis far below the estimated need of 30,000
by 2030%".

The increased workload and stress of the healthcare
workers, leading to burnout, dissatisfaction, and

e Attrition of healthcare provider could increase lead-
ing to overall reduction in available staff.

¢ According to a survey by the American Nurses

turnover

Association, more than half of the nurses reported
feeling overwhelmed by their work, and more than a
third reported feeling emotionally exhausted™®.

¢ According to a survey by the Medscape, more than
40% of the physicians reported feeling burned out,
and more than 10% reported feeling depressed™.

resource utilization, but also the healthcare workforce, the healthcare
quality, and the healthcare innovation. According to the Congressional
Budget Office, the federal spending on major health programs for the
elderly, such as Medicare and Medicaid, will increase from 6.6% of gross
domestic product (GDP) in 2020 to 9.2% of GDP in 2050°'. This projected
growth is presumably driven by the older age segments differing healthcare
utilization patterns and the increasing complexity of care. Specifically, it is
estimated that adults aged 65+ visits doctors 20% more frequently than
younger adults and experience a threefold increase in hospitalization rates™.
This increased utilization and complexity of care drives increased spending
as reported in a 2019 Kaiser Family Foundation study that found Medicare
spending for beneficiaries aged 65 to 74 averages $7566, which nearly
doubles to $16,145 for those aged 85 and older™.

The rising tide of healthcare needs due to an aging population is
multifaceted, encompassing increased service utilization, higher pre-
valence of chronic diseases, escalated healthcare spending, and complex
medication management. This scenario places unprecedented demands on
the healthcare system, calling for innovative approaches in care delivery,
financial planning, and resource allocation. Adapting to these changes
requires a concerted effort from healthcare providers, policymakers, and
stakeholders to ensure that the system is not only responsive but also
sustainable in meeting the evolving needs of an aging society. Therefore, it
is imperative to recognize and discuss the impact this evolution will have
on the demand for healthcare professionals, such as physicians, nurses,
pharmacists, and specialists in geriatrics, who will be the critical in pro-
viding adequate and appropriate care for the elderly with complex
medical needs.

The overburdened healthcare landscape: healthcare
delivery challenges

The demand for healthcare workers is expected to outpace the supply,
resulting in a projected deficit of 1.2 million registered nurses and 121,900
physicians by 2030°*'. The healthcare workforce shortage is driven by
several factors, such as the aging of the workforce itself, the insufficient
supply of new entrants, the uneven distribution across regions and spe-
cialties, and the increased workload and stress of the workers. These factors

are summarized in Table 1, along with their implications and notable
statistics.

The shortage of healthcare providers will have a ripple effect on the
entire healthcare system, affecting the quality, accessibility, and affordability
of care. Physician shortages lead to increased mortality, reduced preventive
care, and higher healthcare spending™. Moreover, the shortage of physicians
creates a competitive environment for talent, where healthcare providers vie
for the limited pool of available professionals. This competition may result
in sector consolidation, where larger and more affluent providers acquire or
merge with smaller and less profitable ones, creating economies of scale and
scope. However, this consolidation may also have negative consequences,
such as reduced competition, increased market power, and higher prices™.

Appropriate staffing and labor supply are necessary for delivering care,
but they are not sufficient without adequate resources and infrastructure.
However, the current system is not well prepared to handle the increase in
volume and complexity of care, resulting in overcrowding, wait times,
delays, cancellations, and rationing of care. Some of the factors that con-
tribute to this resource gap include:

¢ The state and performance of care delivery. The U.S. infrastructure is
in bad shape and needs more investment and improvement, asa 2017
report by the American Society of Civil Engineers gave it a D+
grade™. The system wastes about $750 billion, or 30% of its spending,
every year on unnecessary or excessive costs, fraud, and other
inefficiencies”. It also has high variation in the quality and results of
care across different providers, places, and regions, which can lead to
too much, too little, or improper use of services™. For instance, a
report by the Dartmouth Atlas Project showed that Medicare
spending per beneficiary ranged by more than three times across
regions, and that more spending did not mean better quality or
satisfaction”.

* The lack and imbalance of beds. The U.S. has seen a decline in the
number of hospital beds per person from 4.5 in 1980 to 2.4 in 2018,
reflecting the move from inpatient to outpatient care and the attempts
to save costs and enhance efficiency. However, this trend also implies
that there is less excess capacity to cope with fluctuations in demand,
such as during pandemics, disasters, or seasonal variations.
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Furthermore, the allocation of beds across states and regions is
unequal, creating differences in access and quality of care for various
populations™. For example, the states with the lowest number of beds
per person are Nevada (1.8), Oregon (1.8),and Washington (1.9), while
the states with the highest number of beds per person are South Dakota
(4.1), North Dakota (4.0), and West Virginia (3.8)"".

 The inadequacy and inefficiency of technology. The U.S. healthcare
system is lagging behind in the adoption and use of information and
communication technology (ICT), such as electronic health records
(EHRs), telemedicine, and health information exchange (HIE), which
can improve the quality, safety, and coordination of care, as well as
reduce the costs and errors of care”. According to a 2023 report by the
Organisation for Economic Co-operation and Development (OECD),
the U.S. only hit the threshold of EHR use in 90% of physician offices,
medical specialist offices, hospitals, and emergency rooms in 2021%.
Although the U.S. joins 17-21 other countries that, depending on the
setting, have achieved this milestone, it is one of the four countries that
did not report having a mandated system in place®. As a result, access
to records is inconsistent and may require use of multiple portals to
view all of a patient’s medical data, impeding benefits that may be
observed through shared medial data across practices”. For example,
analysis of EHRs have supported efforts to predict risk of conditions
such as gestational diabetes** and postpartum depression™ as well as to
evaluate medical trends during the COVID-19 pandemic™**. The large
volume of data used in such efforts has generated interest for the
application of machine-learning, particularly deep learning, to parse
through complex and multivariate relationships identifiable within
patient records”"". Despite the potential, there are various concerns
that arise with the digitization and availability of such records, such as
breaches through cyber-attacks”. Finding avenues to address such
concerns regarding patient privacy will be an important step towards
realizing the benefits from advances in EHRs and their analysis to
identify health trends.

The resource gap in the U.S. healthcare system will have serious con-
sequences for the health and well-being of the population, especially the
elderly, who are more vulnerable and dependent on the availability and
quality of care. A study by the Commonwealth Fund found that the U.S.
ranked last among 11 high-income countries in the health outcomes and
experiences of older adults, with the highest rates of mortality, disability,
hospitalizations, and unmet needs”. Moreover, the resource gap will have
implications for the innovation and competitiveness of the U.S. healthcare
sector, as it will limit the ability and opportunity to develop and implement
new and better ways of delivering and improving care, such as digital health,
precision medicine, and artificial intelligence (AI)".

The U.S. healthcare system is facing a supply crisis, as it is unable to
meet the rising and complex needs of the aging population. The system is
suffering from a shortage of labor and a constraint of resources, resulting in a
capacity gap that affects the efficiency, equity, and quality of care. Addres-
sing this crisis requires a strategic and comprehensive approach that
involves increasing the quantity and quality of the healthcare workforce,
enhancing the availability and accessibility of the healthcare resources, and
improving the performance and productivity of the healthcare delivery.
Achieving these goals requires collaboration and coordination among the
healthcare providers, policymakers, and stakeholders, as well as a com-
mitment and investment in the healthcare sector.

The fragmentation and disparity in healthcare provi-
sion: access challenges and the “rich-poor divide”

The U.S. healthcare system is facing a challenge not only in meeting the
demand and supply of healthcare, but also in ensuring that the healthcare is
accessible and affordable for all segments of the population, especially the
elderly, who often face barriers and difficulties in obtaining and utilizing the
care they need. The system is characterized by fragmentation and disparity,
meaning that the healthcare provision is divided and disconnected across

different providers, payers, and settings, and that the healthcare outcomes
and experiences vary widely across different groups, regions, and condi-
tions. These features of the system create inefficiencies, inequities, and
inconsistencies in the access and quality of care, which can have negative
impacts on the health and well-being of the population.

The fragmentation of the U.S. healthcare system stems from the lack of
a universal and integrated system of healthcare coverage and delivery, which
leads to gaps and overlaps in the coordination, continuity, and compre-
hensiveness of care”. The system is composed of multiple and competing
payers, such as private insurers, public programs, and self-pay individuals,
each with their own eligibility criteria, benefit packages, payment
mechanisms, and administrative rules. This creates a complex and con-
fusing landscape for the consumers and the providers, who have to navigate
through different and often conflicting policies, procedures, and require-
ments. Moreover, the system is composed of multiple and independent
providers, such as hospitals, clinics, physicians, nurses, pharmacists, and
others, each with their own practice patterns, quality standards, and
information systems. This creates a siloed and disjointed landscape for the
delivery and management of care, which can result in duplication, frag-
mentation, and gaps in the care process.

The fragmentation of the U.S. healthcare system has significant
implications for the access and quality of care, especially for the elderly, who
often have multiple and complex needs that require coordinated and
comprehensive care across different settings and providers. The fragmen-
tation can lead to poor outcomes, such as increased errors, complications,
readmissions, and costs, as well as reduced satisfaction, trust, and
adherence®. For example, a study by Pham et al.” found that among
Medicare beneficiaries aged 65 and older, those who had four or more
chronic conditions and saw 10 or more physicians had twice the rate of
preventable hospitalizations than those who saw two or fewer physicians”.
Moreover, the fragmentation can lead to unmet needs, such as delayed or
foregone care, as well as increased burden, such as out-of-pocket expenses,
transportation difficulties, and caregiving responsibilities”’. For example,
among Medicare beneficiaries aged 65 and older, 15% reported having
trouble getting timely appointments, 12% reported having trouble getting
needed tests or treatments, and 9% reported having trouble getting needed
medications”.

The disparity in the U.S. healthcare system stems from the unequal
and unfair distribution of healthcare resources, opportunities, and out-
comes across different groups, regions, and conditions, which leads to
gaps and differences in the access, quality, and affordability of care™. The
system is influenced by various factors, such as income, education, race,
ethnicity, gender, age, geography, and disability, that affect the health
status and health behaviors of the population, as well as the availability and
utilization of healthcare services. These factors create a diverse and het-
erogeneous landscape for the consumers and the providers, who face
different and often disproportionate challenges and barriers in obtaining
and delivering care. Moreover, the system is influenced by various policies,
programs, and practices, such as reimbursement rates, quality measures,
and incentives, that affect the allocation and distribution of healthcare
resources, such as workforce, facilities, equipment, and technology. These
policies, programs, and practices create a dynamic and complex landscape
for the payers and the policymakers, who must balance and align the
competing and conflicting interests and objectives of the healthcare
stakeholders.

As the demand for healthcare services increases due to the aging
population, and the supply of healthcare workers and resources remains
insufficient and inadequate, a new form of fragmentation and disparity is
emerging in the U.S. healthcare system: the rich-poor divide. This refers to
the phenomenon where the affluent and urban areas attract and retain more
and better healthcare professionals and facilities, while the poor and rural
areas are left with fewer and worse healthcare options. This creates a vicious
cycle, where the rich areas have more access and quality of care, and the poor
areas have less access and quality of care, leading to further widening of the
health and economic gaps between them.
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One of the factors that contributes to this new form of fragmentation
and disparity is the market-driven and competitive nature of the U.S.
healthcare sector, where healthcare providers are motivated by financial
incentives and rewards to work in areas and specialties that offer higher
compensation and recognition. This creates a situation where the supply of
healthcare workers is skewed towards the areas and specialties that have
more demand and resources, such as urban and affluent areas, and specialty
and subspecialty care. Conversely, the supply of healthcare workers is scarce
in the areas and specialties that have less demand and resources, such as
rural and remote areas, and primary and geriatric care. This results in a
mismatch between the needs and the availability of the healthcare work-
force, which affects the access and quality of care for different populations.

One of the examples that illustrates this new form of fragmentation and
disparity is the rise of travel nurses, who are registered nurses with advanced
training and certification in various specialties, and work on a temporary or
contract basis in different locations and settings. These nurses are in high
demand, as they can fill the gaps and shortages of anesthesiologists (i.e.,
travel nurse anesthetist) or other nurse specialists, who are often con-
centrated in urban and academic centers. Moreover, these nurses are well
compensated, as they can earn significantly higher salaries and benefits than
regular nurses and have more flexibility and autonomy in choosing their
assignments and schedules. However, these nurses also contribute to the
fragmentation and disparity of the healthcare system, as they tend to work in
areas and settings that offer more opportunities and rewards, such as
affluent and urban areas, and private and specialty hospitals. This leaves the
areas and settings that have less opportunities and rewards, such as poor and
rural areas, and public and primary care facilities, with fewer and less
qualified healthcare workers, which affects the access and quality of care for
the populations they serve.

Addressing the challenge of fragmentation and disparity in the U.S.
healthcare system requires a holistic and integrated approach that involves
improving the coordination and continuity of care, enhancing the equity
and inclusivity of care, and ensuring the affordability and sustainability of
care. Achieving these goals requires collaboration and coordination among
the healthcare providers, payers, policymakers, and stakeholders, as well as a
commitment and investment in the healthcare sector.

Interventions, policy reform, and global comparison

As the number of individuals living into their 80s, 90s and beyond increases
dramatically, focus has shifted from extending lifespan to enhancing the
quality of these additional years. This approach, known as ‘delayed aging,’
has encompassed investments in technology and policies that increase the
number of years lived without the accumulation of chronic conditions and
other side effects of aging. Achieving this would result in the compression of
morbidity, meaning that chronic illnesses would be concentrated into a
shorter period towards the end of life. This shift would not only have an
impact on the general health of the population, would also have a positive
financial impact. For example, a 2013 study conducted by Goldman et al.
estimated that wide-spread delayed aging would save the U.S. $7.1 trillion
by 2060.

The emerging field of geroscience is central to increasing the number of
healthy years in older populations. This discipline seeks to understand the
relationship between aging and age-related diseases, aiming to mitigate the
latter by targeting the biological processes of aging itself”’. A key strategy
involves identifying biomarkers and risk factors, such as socioeconomic and
lifestyle choices, that predict disease development in later life (Table 2).
Technological advancements have enabled the aggregation of large multi-
Omics datasets and longitudinal medical records from diverse patient
groups and different aging tissues™. These include blood, brain, muscle,
heart, liver, joint, skeleton, fat, among others. For example, the Accelerating
Medicines Partnership”’s (AMP"s) Alzheimer’s Disease program has used a
multi-omic analyses of molecular data from human brain samples to identify
over 500 unique drug candidate targets™’. This wealth of information offers
an unprecedented opportunity to leverage AI methodologies to decipher
unique patient markers and identify potential interventions.

Once these risk factors are identified, researchers can develop inter-
ventions that correct or mitigate them. These include addressing issues such
as immune aging, chronic low-grade tissue inflammation, obesity, mito-
chondrial age-related insufficiency, and brain proteinopathies™. For
instance, clinical studies with new targeted immune agents aim to rejuvenate
the aging immune system using immune aging biomarkers as surrogate
endpoints™. The hope is that restoring immune health could translate to
beneficial downstream effects on the vascular, heart, brain, and kidney
systems. The advent of the GLP-1 drug class (e.g., Semaglutide and Tirze-
patide), which not only have the potential to prevent obesity-related diseases
later in life, also offers a promising avenue for the reversal of metabolic aging
and may even promote DNA repair in neurodegenerative diseases™.
Maintaining muscle function is also crucial, particularly in the context of
aging or chronic conditions like sarcopenia”. Insights into muscle aug-
menting factors and the ability to mobilize and differentiate muscle stem
cells present critical areas for promoting healthy aging™. Bioengineering,
including the development of exoskeletons for spinal injury patients, offers
potential solutions for maintaining ambulation during aging™.

Future interventions may include longitudinal analyses of genome
integrity and maintaining DNA fidelity systems. Reducing the accumula-
tion of somatic mutations, which correlate with aging of bone marrow®,
myeloid cell dysplasia (clonal hematopoiesis)°', vascular wall dysfunction®,
and blood cancers™, could be possible. The first successful trials in gene
therapy and gene editing have shed new light and promise on human
disease, suggesting that restoring the integrity of the human genome and cell
systems may increasingly be within our technological reach. This could
expand to restore function in autoimmune and fibrotic diseases, further
underscoring the transformative potential of geroscience and technology in
improving healthcare for the elderly.

As the field of geroscience advances, there is a significant risk that these
innovations may predominantly benefit those with substantial resources,
further exacerbating the ‘rich-poor’ divide in eldercare and highlighting one
type of inequity that tomorrow’s elderly may face. There is already evidence
that compression of morbidity may be due more to socioeconomic factors
than biological determinants®*. However, we do not yet know what other
challenges these future generations may face. New and emerging socio-
economic factors and factors associated with marginalized groups in
younger populations will have a yet unknown impact on tomorrow’s elderly.
The shifting healthcare requirements of younger demographics, char-
acterized by factors such as the increase in gender-affirming care, escalating
mental health issues, and substance misuse, including opioids, are likely to
affect the future landscape of elderly care in ways that are currently
unknown. The opioid crisis, as elaborated in Barbara Kingsolver’s Demon
Copperhead, serves as an illustration of how prevalent health and societal
challenges can have significant long-term impacts on public health and
healthcare systems™. This narrative, which mirrors the broader societal
problem of substance abuse, underscores the importance of incorporating
equity as a fundamental factor in healthcare policy decisions. Ensuring that
healthcare improvements, including those emerging from geroscience, are
accessible to all, irrespective of their socioeconomic status, is vital to prevent
further exacerbation of the economic disparity in eldercare.

To this end, the U.S. has launched policy reforms over the last two
decades aimed at securing equitable healthcare for its senior citizens. These
measures seek to confront salient challenges in the accessibility, quality, and
financial viability of services catering to the elderly. The expansion of
Medicaid under the Affordable Care Act (ACA), enacted in 2010, serves as a
cornerstone of these initiatives, enhancing Medicaid’s scope to encompass
superior benefits, cost reductions, and improved eldercare”. Significantly,
the ACA reducing the Medicare Part D prescription drug “donut hole,” or
drug coverage gaps, improving preventive care with no cost-sharing.
Additional initiatives, such as Medicare Advantage, aim to improve elder-
care coordination by allowing Medicare beneficiaries to enroll in managed
care plans (Medicare Advantage). Medicare Advantage, for example,
enrolled over 30.8 million individuals in 2023 alone, and now represent over
50% of all seniors on Medicare®™.
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Table 2 | Diagnostic biomarkers for age-related diseases and their implications for clinical practice

Diagnostic Risk  Select Change Physiological Impact Associated Testing Usein Ref
Factor(s) Biomarkers with Age Diseases Medicine
Chronic Inflamm.  CRP; Increase Leads to system inflamm. causing tissue damage, altered  CV diseases; Blood tests; Utilized 90
(Inflamm-ageing)  IL-6; immune response, and increase risk of ASCVD. Frailty; High Sensitivity currently
TNF-a; Dementia; CRP Test
IL-18 CKD;
DM;
Cancer;
Depression;
Sacropenia
Metabolic Health  Fasting glu- Dysreg. Impairs glucose utilization, leading to hyperglycemiaand  CV disease; Blood tests (HbA1c, glu- Utilized 91
(Glucose Metabo- cose; contributing to vascular damage and insulin resistance. Cognitive decline;  cose testing, insu- currently
lism, Hyper- HbA1c; T2D; lin assay)
glycemia) Insulin levels Metabolic
syndrome
Muscle Function  Muscle Decrease Reduces skeletal muscle strength and function, impairs Sarcopenia; Physical assessments;  Utilized 92
(Sarcopenia) mass; mobility and increases fall risk Frailty; DXA; currently
Grip Increased risk of CT;
strength; falls and hospitali-  MRI;
Gait speed; zation; BIA
DEXA Decreased mobility
and independence
Cachexia/Obesity BMI; Varies Alters metabolic regulation, increases mechanical load on  Diabetes; Physical measurement;  Utilized 93
Waist CIR; joints, and contributes to systemic inflamm. CV diseases; DXA; currently
Body comp. Osteoarthritis; BIA
Sleep apnea;
Certain cancers
(e.g., breast, colon);
Surgical Risks and
complications
Immune Aging Immuno- Immune Dysreg. Leads to decreased immune surveillance and increased Increased suscept- Flow cytometry; Soontobe 94
Fingerprint phenotyping; prevalence of senescent cells contributing to tissue ibility to infections;  SA-p-gal staining; diagnostic
Senescent dysfunction. Autoimmune dis- Immuno-phenotyping
cell markers; orders;
CD28null Cancer;
T cells Reduced VE
Genetic Risk Genetic Stable but influ-  Influences metabolic pathways and immune responses, Metabolic syn- Genetic screening; Exploratory 95,96
Factors poly-morph- ence disease risk predisposing individuals to various chronic conditions. drome; SNP arrays
isms; CV diseases;
SNPs Alzheimer’s dis-
ease;
Certain cancers;
Response to medi-
cations
(pharmaco-
genomics)
Microbiome Microbial Changes with Affects gut barrier function, systemic inflamm., and nutrient Gl disorders; 16 S rRNA gene Exploratory 90
comp.; diet, anti- metabolism. Metabolic dysregu- sequencing;
SCFA biotic usage lation Metagenomic
profiles (e.g., obesity, dia-  sequencing
betes);
Autoimmune dis-
eases;
Mood disorders
Telomere Length  Telomere Shortens Shortening of telomeres is associated with cellular aging CV diseases, var- Quantitative PCR; Exploratory 97
length and increased risk of age-related diseases. ious cancers; Telomere length analysis
OP;
Diabetes;
Increased risk of
mortality
Oxidative Stress ~ MDA; Increases Causes cellular damage and contributes to the aging pro-  NDDs; Blood tests; Exploratory 98
Markers 8-OHdG; cess and development of age-related diseases. CV diseases; ELISA;
Antioxidant Cancer; Spectro-photometry
capacity AMD
Vitamin D Levels ~ 25-hydroxy- Varies with Influences bone health, immune function, and has been OP; Blood tests (25-hydroxy- Exploratory 99
vitamin D exposure and linked to a lower risk of several chronic diseases. CV diseases; vitamin D assay)
intake T2D;
MS;
Depression;

Certain Cancers

8-OHdG 8-hydroxy-2'-deoxyguanosine, AMD age-related macular degeneration, ASCVD atherosclerotic cardiovascular disease, BIA bioelectrical impedance analysis, BMI body mass index, CIR

circumference, CKD chronic kidney disease, comp. composition, CPR C-reactive protein, CT computed tomography, CV cardiovascular disease, DEXA dual-energy x-ray absorptiometry, DM diabetes
mellitus, Dysreg. dysregulation, ELISA enzyme-linked immunosorbent assay, G/ gastrointestinal disease, HbA7c hemoglobin A1C, IL interleukin, MDA malondialdehyde, MR/ magnetic resonance imaging,
MS multiple sclerosis, NDDs neurodegenerative diseases, OP osteoporosis, PCR polymerase chain reaction, Ref references, SA-p-gal senescence-associated p-galactosidase, SCFA short chain fatty
acids, SNPs single nucleotide polymorphisms, T2D Type 2 diabetes, TNF-« tumor necrosis factor-u, VE vaccine efficacy.
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As components of the patient protection models, accountable care
organizations (ACOs) have also exhibited efficacy in enhancing care coor-
dination, leading to improved patient outcomes and decreased costs. A 2021
report from the Centers for Medicare & Medicaid Services (CMS) asserts that
ACOs yielded $17.7 billion in gross savings and $6.5 billion in net savings for
Medicare between 2021 and 2022, while also improving the quality of care®.
Alongside these models, enhancements in Long-Term Care and Support
Services through the expansion of home and community-based services
(HCBS) via Medicaid have substantially widened access to personalized long-
term care’””". These services are aimed at facilitating elderly individuals to ‘age
in place”. In 2019 alone, Medicaid HCBS expenditures amounted to $162
billion, highlighting a sustained trend towards increased investment in ser-
vices that promote autonomy and dignity for the elderly’”. Additionally, this
represents a cost-effective approach to long-term care by minimizing
dependence on more costly institutional care settings.

Internationally, countries have adopted diverse strategies to address the
healthcare needs of their aging populations. Japan and Germany, for example,
both emphasize integrated care models and insurance-based solutions, like
Germany’s statutory health insurance complemented by long-term care
insurance’”*’” and Japan’s Long-Term Care Insurance’®. However, Japan, as
one of the world’s oldest populations, faces unique challenges in sustaining its
healthcare workforce”. In an attempt to compensate for this, this country has
positioned itself at the forefront of automating elder care including the
development of technologies such as ‘care robots,” to improve the quality of
care in nursing homes™®, Similar to Japan, Singapore has also implemented
technological healthcare solutions for its aging population, investing in
improving telemedicine, remote health monitoring apps, wearable wellness
technology, and smart home solutions (e.g., fall detect sensors) to facilitate
independent living and reduce the burden on the healthcare system”. This
country is currently second in the word in terms of highest life expectancy,
compared with the U.S. at 48¥. Sweden, number 20 on that list”, is inter-
nationally recognized as a model for eldercare. It is another country that
heavily focuses on ‘aging in place’ by providing heavily funded care through
municipal taxes and government grants®.

Conclusion

It is often said that there is always tomorrow, implying that we can postpone
our actions and decisions to a later date. However, this sentiment cannot
hold true anymore when it comes to the care of the aging population. For us
to have a prosperous tomorrow, we must begin planning and actioning
today. The aging of the population is not a distant or hypothetical scenario,
but a present and inevitable reality. We cannot afford to wait and see what
happens. We must act and change what happens today. We have the
potential and the responsibility to create a better and brighter future for the
elderly and for ourselves. The question is: will we?
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by statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.
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