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ABSTRACT Millions of older Americans are homebound and may benefit
from home-based medical care. We characterized the receipt of this care
among community-dwelling, fee-for-service Medicare beneficiaries ages
sixty-five and older surveyed in the National Health and Aging Trends
Study between 2011 and 2017. Five percent of those surveyed received any
home-based medical care between 2011 and 2017 (mean follow-up time
per person was 3.4 years), and 75 percent of home-based medical care
recipients were homebound. Only 11 percent of the total homebound
population (approximately 4.4 million fee-for-service Medicare
beneficiaries in 2017) received any home-based medical care between 2011
and 2017. Receipt of home-based medical care was more common among
homebound beneficiaries living in metropolitan areas and assisted living
facilities, which suggests that geographic factors create operational
efficiencies for home-based medical care practices that may improve their
financial sustainability within the fee-for-service reimbursement setting.
The significant unmet needs of this high-need, high-cost population and
the known health and cost benefits of home-based medical care should
spur stakeholders to expand the availability of this care.

here are an estimated two million

older adults in the United States

who never or rarely leave home

and an additional five million older

adults who leave home only with

assistance or with significant difficulty.! These

people are considered homebound by the Medi-

care definition.? The homebound population is

understudied and often is invisible to health care

delivery systems, payers, and quality-reporting

programs.® As the population of older adults

grows and the shift from institution- to commu-

nity-based long-term care continues, the number
of homebound people will also grow."*

Being homebound has tremendous clinical im-

plications. Compared with their nonhomebound

counterparts, homebound people use more med-

ications,’ experience higher symptom burden,®
have more functional impairment,” and are hos-
pitalized more frequently."”” Homebound people
also have higher mortality rates,® with two-year
mortality rates as high as 40 percent among
those who report rarely or never leaving home.’
In addition, homebound people report difficulty
obtaining routine medical care' and an inability
to engage in valued activities,® which may con-
tribute to these poor outcomes.

Home-based medical care provides longitudi-
nal, interdisciplinary care in the home and in-
cludes both home-based primary care and other
longitudinal medical services (for example, pal-
liative care). In contrast to home health services
(for example, short-term skilled nursing care,
physical therapy, home health aide services),
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home-based medical care provides ongoing med-
ical care to treat the patient’s acute and chronic
health conditions in the home. Although recip-
ients of home-based medical care are not neces-
sarily homebound, many home-based medical
care programs and providers target this vulner-
able population.

There are few randomized controlled trials of
home-based medical care," but in primarily ob-
servational studies, home-based primary care
(the predominant model of this care) has been
shown to be associated with reduced hospital-
izations and emergency department visits and
with high patient and caregiver satisfaction com-
pared with traditional office-based care.'*" In
addition, lower costs among those receiving
home-based primary care have been reported
within both Department of Veterans Affairs and
non-Veterans Affairs practices.'”**" The stron-
gest evidence of cost savings among Medicare
beneficiaries receiving home-based medical care
comes from the Center for Medicare and Medic-
aid Innovation’s Independence at Home Demon-
stration, a Shared Savings Program in which
fourteen practices throughout the US provided
home-based primary care services to high-risk,
chronically ill patients. In its first two years In-
dependence at Home saved an average of $2,700
per beneficiary per year over expected patient
costs, and projections suggest that expansion
of home-based primary care to the 2.4 million
beneficiaries who qualify for it would result in
ten-year systemwide savings of between $2.6 bil-
lion and $27.8 billion."*

Despite this evidence, home-based medical
care is not widely disseminated, and the number
of people receiving such care paid for by Medi-
care nationally is unknown. Our prior work dem-
onstrated that only 12 percent of the 2.1 million
people living in the community who rarely or
never leave home reported receiving any medical
care at home in 2011.' Only about five thousand
primary care providers made approximately
1.7 million home visits in 2013, while in the same
year nearly seven times as many providers visited
patients in nursing facilities.” Although enroll-
ees of individual home-based primary care pro-
grams have been described, data on the charac-
teristics (including homebound status) of the
older Medicare population that actually receives
home-based medical care services are limited.

This study used data from a nationally repre-
sentative study linked to Medicare claims to eval-
uate the receipt of home-based medical care
among a population of older adults with defined
homebound status and to determine patients’
sociodemographic, geographic, and clinical
characteristics that are associated with receipt
of this care.

HEALTH AFFAIRS AUGUST 2020 39:8

Study Data And Methods

DATA sOURCEs Data are from seven rounds of
the National Health and Aging Trends Study
(NHATS), an annual longitudinal population-
based survey of late-life disability trends and tra-
jectories. NHATS uses two-hour interviews con-
ducted in person (via proxy as necessary) to col-
lect detailed self-reports of physical function,
activities of daily living, chronic health condi-
tions, and economic status, as well as to conduct
physical and cognitive tests. In 2011 NHATS en-
rolled and conducted surveys with a random
sample of Medicare beneficiaries ages sixty-five
and older living in the contiguous US, drawn
from the Medicare enrollment file in 2010. Par-
ticipants were then interviewed annually, and
the sample was replenished in 2015. To ensure
that all respondents had complete Medicare
claims available for analysis, we included only
participants with six or more consecutive
months of fee-for-service claims data before their
most recent NHATS interview (n = 7,552). We
then linked NHATS results to Medicare claims
for all data years from 2011 to 2017.

MEASURES Our primary outcome was the re-
ceipt of home-based medical care as determined
via Medicare claims. Because a single home visit
may occur in the absence of longitudinal home-
based medical care (for example, a posthospital-
ization transitional care visit or a one-time home
assessment visit), we defined receipt of home-
based medical care as receipt of at least two home
visits within the 180 days surrounding the com-
pleted NHATS interview (ninety days before
and ninety days after). For those who died or
were placed in a nursing home within ninety
days after their interview, we defined receipt
ofhome-based medical care as a single home visit
within this period. We used Healthcare Common
Procedure Coding System codes to identify med-
ical visits to private residences (99341-99345,
99347-99350) and assisted living facilities
(99324-99328, 99334-99337).

On the basis of previous work,' homebound
status was determined using the NHATS mobility
questionnaire. We considered individuals to be
homebound if they reported that they never or
rarely (once a week or less) left home in the past
month, never left home by themselves, or left
home but needed help or had difficulty. Demo-
graphic, clinical, and functional measures were
assessed by NHATS via in-person interviews of
respondents, their proxy, or both, in addition to
in-person home-based assessments of functional
and cognitive status. Probable dementia was de-
termined on the basis of self or proxy reports of
diagnosis, cognitive testing, or both.'® We report
characteristics (including homebound status) of
respondents at the most recently completed
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NHATS interview; among those receiving home-
based medical care, we report characteristics at
the most recently completed NHATS interview
where they were determined to receive home-
based medical care as defined above.

ANALYsIs We examined the receipt of home-
based medical care in each of the seven study
years to determine the overall receipt of this care
in the full sample and among homebound par-
ticipants. We used NHATS survey weights to cre-
ate annual population estimates of home-based
medical care use per year, with 95% confidence
intervals. We used regression models to explore
differences in home-based medical care use
across individual calendar years and to deter-
mine whether there was a linear trend in the
use of this care during the study period. Next,
we compared characteristics of beneficiaries by
use of home-based medical care and homebound
status, using t-tests and chi-square analyses. Fi-
nally, we created a multivariable logistic regres-
sion model to assess factors independently asso-
ciated with receipt of home-based medical care
among homebound people, adjusting for calen-
dar year fixed effects.

The Johns Hopkins University Institutional
Review Board approved the NHATS protocol,
and all NHATS participants provided informed
consent before their interview.

LimiTAaTIoNs This study had several potential
limitations. Homebound status and other varia-
bles were determined annually via survey and do
not reflect possible fluctuations in these charac-
teristics over time (for example, someone may
temporarily report being homebound with diffi-
culty getting around at home after an acute ill-
ness). In addition, claims data were available
only for fee-for-service Medicare beneficiaries.

EXHIBIT 1

Although our results do not include home-based
medical care that occurs under Medicare Advan-
tage, a 2019 analysis of home-based medical care
in the Medicare Advantage population produced
estimates of use that were similar to those we
produced.”

Study Results

We identified 7,552 community-dwelling, fee-
for-service Medicare beneficiaries surveyed from
2011 to 2017. Nearly 5 percent of these benefi-
ciaries received home-based medical care at any
point during follow-up (exhibit 1) (mean follow-
up time per individual was 3.4 years; data not
shown), and the average number of home-based
medical care visits per calendar year for those
who received them was 7.74 (exhibit 1). Of those
receiving home-based medical care, 75 percent
were homebound, and among homebound recip-
ients, 11.26 percent received home-based medi-
cal care. Less than 2 percent of the nonhome-
bound sample received home-based medical care
at any point during follow-up.

The percentage of community-dwelling, fee-
for-service Medicare beneficiaries receiving
home-based medical care in any given year be-
tween 2011 and 2017 ranged from 2.04 percent
(an estimated 505,000 people) in 2015 to
2.76 percent (an estimated 639,000 people) in
2016 (exhibit 2). A larger proportion of home-
bound beneficiaries used home-based medical
care annually compared with nonhomebound
beneficiaries. No significant linear trends in
the use of home-based medical care over time
were noted for either the full population of com-
munity-dwelling, fee-for-service Medicare bene-
ficiaries or the homebound subgroup (data not

Receipt of home-based medical care (HBMC) among older fee-for-service Medicare beneficiaries by homebound status

(unweighted), 2011-17

No. of HBMC visits in
calendar year (among
those receiving HBMC)

Received
N HBMC Mean SD
All respondents 7,552 4.97% 774 6.30
Homebound 2,486 11.26 7.64 571
Never or rarely (once a week or less) left home 842 1734 847 6.64
Left home, but never by self 511 14.09 6.32 396
Left home, but needed help/had difficulty 1,133 5.47 7.24 473
Not homebound 5,066 1.88 722 5.69
source Authors' analysis of data from participants in the 2011-17 waves of the National Health and Aging Trends Study who have six

or more consecutive months of fee-for-service Medicare claims before their most recent National Health and Aging Trends Study
interview. NoTEs Receipt of HBMC was defined as at least two home visits within ninety days before or after the National Health

and Aging Trends Study interview date. SD is standard deviation.
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EXHIBIT 2

Weighted estimates of annual home-based medical care use among fee-for-service Medicare beneficiaries, by calendar year, 2011-17

Year

2011
2012
2013
2014
2015
2016
2017

Total population

Homebound population

Weighted
percent
229

241

221

2.64

2.04

2.76

256

Population estimate 95% CI Weighted Population estimate 95% CI
(thousands) (thousands) percent (thousands) (thousands)
547 (386, 709) 7.61 386 (275, 497)
527 (387, 669) 812 366 (257, 475)
443 (309, 579) 7.06 289 (197, 381)
478 (345, 611) 9.15 355 (248, 463)
505 (396, 614) 712 337 (252, 423)
639 (454, 823) 10.59 515 (346, 683)
546 (405, 688) 737 327 (224, 431)

souRrck Authors' analysis of the data from participants in the 2011-17 waves of the National Health and Aging Trends Study who have six or more consecutive months of
fee-for-service Medicare claims before their most recent National Health and Aging Trends Study interview. NoTES Receipt of home-based medical care was defined as at
least two home visits within ninety days before or after the National Health and Aging Trends Study interview date. Homebound was defined as never or rarely (once a
week or less) leaving home in the past month; leaving home, but never by self; or leaving home, but needing help or having difficulty. Cl is confidence interval.

1292

HEALTH AFFAIRS

shown). Relative to 2016, the year in which the
highest percentage of the population received
home-based medical care, there was significantly
lower use of home-based medical care in 2015
among all fee-for-service Medicare beneficiaries,
and in 2013, 2015, and 2017 there was lower use
among the homebound subgroup. See online
appendix exhibit 1 for analysis of home-based
medical care time trends from 2011 to 2017.%

Among homebound beneficiaries, those who
received home-based medical care were more
likely to live in a metropolitan area or in an
assisted living facility compared with those who
did not receive home-based medical care (exhib-
it 3). Those who received home-based medical
care were also more likely to have dementia, have
been hospitalized in previous twelve months, die
within twelve months of the interview, and re-
ceive Medicare home health care.

In a multivariable analysis, receipt of home-
based medical care among homebound benefi-
ciaries was most strongly associated with living
in an assisted living facility (odds ratio: 6.09)
and living in a metropolitan area (odds ratio:
6.15). Home-based medical care use continued
to be associated with greater age, impairment in
two or more activities of daily living, dementia,
receipt of Medicare home health care, and region
of residence. See appendix exhibit 2 for results
from a multivariable logistic regression model
predicting receipt of home-based medical care
among homebound beneficiaries.?

The nonhomebound beneficiaries who re-
ceived home-based medical care had more chron-
ic conditions, more functional impairment, and
higher health care use compared with nonhome-
bound beneficiaries who did not receive home-
based medical care. Similar to the homebound

AUGUST 2020 39:8

population, they were more likely to live in an
assisted living facility than those who did not
receive home-based medical care. Importantly,
the nonhomebound beneficiaries who received
home-based medical care were more socially dis-
advantaged compared with those who did not.
They were less likely to be white non-Hispanic, to
be married, and to have at least a high school
education, and they were more likely to have
Medicaid and be in the lowest income quartile
(exhibit 3).

Discussion

Our study is the first to use data from a national
sample of Medicare beneficiaries to link the use
of home-based medical care, as determined by
claims data, to individual homebound status.
Fewer than 5 percent of Medicare beneficiaries
in our sample received home-based medical care
at any point between 2011 and 2017, and only
11.26 percent of those who were homebound
received this care. Although the homebound
beneficiaries who received home-based medical
care were older, sicker, and more functionally
impaired than the homebound beneficiaries
who did not receive this care, the latter were still
a highly vulnerable group: Approximately one-
third were hospitalized in the previous year, and
nearly as many died in the twelve months after
their interview.

These findings suggest that the number of peo-
ple who may benefit from home-based medical
care greatly exceeds the number who receive it.
Although data suggest that homebound benefi-
ciaries with multiple chronic conditions and
functional limitations benefit from home-based
medical care,””™ information about optimal
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EXHIBIT 3

Characteristics of community-dwelling fee-for-service Medicare beneficiaries, by homebound status and receipt of home-based medical care (HBMC),

2011-17

DEMOGRAPHIC CHARACTERISTICS

Number of beneficiaries

Age, years

Female

White non-Hispanic

Married

At least high school education
Medicaid

Income in lowest quartile

GEOGRAPHY AND LIVING ARRANGEMENTS

Lives in metropolitan area
Region of residence
Northeast
Midwest
South
West
Lives alone
Assisted living

FUNCTIONAL AND CLINICAL CHARACTERISTICS

Impairment in two or more activities of daily living

Difficulty moving around inside

Two or more chronic conditions

Dementia

Died within 12 months of interview

Hospitalized in 12 months before interview

Received Medicare home health care in 180 days
surrounding interview

Homebound Not homebound

HBMC No HBMC HBMC No HBMC
280 2,206 95 4971
87.28 83.40 84.74% 7795
71.07% 67.50% 61.05% 525%
63.57 65.10 61.05%* 7353
22.58%* 31.73 2842 51.42
71.22 65.28 66.32° 81.76
2835 2841 33.33 11.32
39.64 41.70 47 377 20.46
94 299%™ 76.43% ek 77.89%
2143 16.32 20.00% 15.29
2857 21.71 336 2356
35.36 4483 — 4321
1464 17.14 — 1794
54 29%* 35.13 3341
46.79%* 11.11 453
69.649%** 4583% 17.89%** 2.35%
72147 60.02 1263 7.38
95.00 93.20 86.32** 7493
64.52%* 38.88 30.85%* 801
40.00%** 31.14 1474 9.01
51.07%* 37.44 36.84%* 14.46
51.79%* 26.16 49 47+ 529

sourck Authors' analysis of data from participants in the 2011-17 waves of the National Health and Aging Trends Study who have six or more consecutive months of fee-
for-service Medicare claims before their most recent National Health and Aging Trends Study interview. NoTEs Receipt of HBMC was defined as at least two home visits
within ninety days before or after the National Health and Aging Trends Study interview date. Homebound was defined as never or rarely (once a week or less) leaving home
in the past month; leaving home, but never by self; or leaving home, but needing help or having difficulty. *Results are not reportable because of cell size restrictions.

*p <005 **p < 001

rates of use of this care are lacking. It is apparent
that the current system of community-based pri-
mary care does not adequately meet the needs of
medically and socially complex homebound peo-
ple. For example, in a post hoc analysis of home-
bound community-dwelling Medicare beneficia-
ries in our study who did not receive home-based
medical care, we found that a significant portion
(more than 20 percent) had no primary care
provider visits in any ambulatory, nonhospital
setting (thatis, claims submitted for nonhospital
provider services by internal medicine physi-
cians, family medicine physicians, or nurse prac-
titioners)* in the 180 days surrounding their
interview (ninety days before and ninety days
after) (data not shown). Given the importance
of coordinated primary care for high-cost, high-
need patients such as those who are homebound,
home-based medical care is a promising model
whose expansion can help meet the needs of this
vulnerable population.

In addition to finding underuse of home-based
medical care among homebound people, our
evaluation of nonhomebound people who are
receiving home-based medical care suggests that
this may be an important source of care for non-
homebound people as well. Twenty-five percent
of home-based medical care recipients in our
study were nonhomebound (exhibit 1), and
these beneficiaries were more clinically complex
and functionally impaired compared with the
nonhomebound beneficiaries who did not re-
ceive home-based medical care. Importantly,
they also had lower income, higher use of Med-
icaid, and less education and were more likely
to be nonwhite (exhibit 3). This suggests that
home-based medical care may be an important
care delivery approach that can address social
determinants of health in patients with complex
care needs. This may in part reflect the ability
of interdisciplinary home-based medical care
teams to meet both the medical needs and the
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complex social needs of vulnerable people in the
community.?*?* Further evaluation of outcomes
associated with the receipt of home-based medi-
cal care over time relative to both trajectories of
homebound status and other social determi-
nants of health is needed.

An important driver of the underuse of home-
based medical care is the challenge of creating a
financially sustainable model of such care within
a fee-for-service model in which reimbursement
for care of patients with complex chronic illness
and functional impairments is limited. Our find-
ing of higher rates of home-based medical care
among those living in assisted living facilities
and in metropolitan areas likely reflects the fact
that favorable factors related to geography and
the built environment create operational effi-
ciencies and opportunities to improve the finan-
cial sustainability of home-based medical care
practices. This is consistent with literature re-
porting a dearth of such practices in rural
areas.””” Although cost savings generated by
home-based medical care can contribute rather
substantially to shared savings for accountable
care organizations in the current fee-for-service
Medicare system,’®* our finding of no sustained
growth in the proportion of Medicare beneficia-
ries receiving home-based medical care from
2011 to 2017 suggests that these shared savings
opportunities have not resulted in significant
growth of home-based medical care to date.

Given the financial challenges of supporting a
home-based medical care practice within a Medi-
care fee-for-service payment structure, a grow-
ing number of home-based medical care practic-
es are seeking value-based contracts to support
the care they provide.?® Such contracts provide
practices with additional per patient revenue
beyond the visit-based Medicare payment to
manage high-need, high-cost patients. This ad-
ditional financial support may offset existing,
unbillable costs incurred by home-based medical
care practices (for example, travel) and support
for nonmedical team members (for example, so-
cial workers). In addition, value-based contracts
may improve the ability of home-based medical
care to address important social determinants of
health,?* such as home modifications and repairs
to improve safety and function for homebound
people.”

An important barrier to home-based medical
care participation in value-based care has been
the lack of quality metrics that are appropriate
to the home setting or the needs of homebound
older adults.? Quality metrics relevant to home-
based medical care are necessary to ensure that
its providers can participate in the growing num-
ber of value-based reimbursement options with-
in both Medicare Advantage and traditional

HEALTH AFFAIRS AUGUST 2020 39:8

The number of people
who may benefit from
home-based medical
care greatly exceeds
the number who
receive it.

Medicare. A Centers for Medicare and Medicaid
Services Qualified Clinical Data Registry for
home-based medical care has been implemented
so that home-based medical care providers can
access performance payments under the Merit
Incentive Payment System program.* However,
additional work is required to ensure the appro-
priate measurement of the value that home-
based medical care provides.

Payment reforms are necessary to make home-
based medical care more broadly sustainable,
but such reforms must recognize that most
home-based medical care practices are small
and require costly mobile interdisciplinary care
teams. For example, Medicare’s High Needs Di-
rect Contracting option in the Center for Medi-
care and Medicaid Innovation’s Direct Contract-
ing model is intended to target practices such as
home-based medical care by providing per mem-
ber per month payments above and beyond fee-
for-service reimbursement for those with high
needs,* yet the minimum size limits of the pro-
gram (750 high-need patients by year 3) would
preclude adoption by most home-based medical
care practices.

A more promising approach would be to treat
groups of home-based medical care providers as
distinct practices caring for high-risk patients
within the Center for Medicare and Medicaid
Innovation’s Primary Care First model,* which
provides performance-based payments meant to
strengthen primary care and incentivize provi-
sion of high-quality care for people with serious
illnesses. Most home-based medical care pro-
viders currently combine office- and home-based
care within their practices and therefore would
not qualify for these higher payments.*®* How-
ever, if home-based medical care services were
considered separately and embedded in a Prima-
ry Care First payment structure, this could incen-
tivize providers and systems to use home-based
medical care as a financially sustainable model to
care for high-risk patients.*
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Conclusion

Home-based medical care is serving both clini-
cally and socially complex homebound and non-
homebound people, but the number of people
who may benefit from this care is much greater

support the expansion of home-based medical

than the number who receive it. Policies that

care through quality metric development and
payment reform will help ensure that vulnerable
people can benefit from this high-value, patient-
centered model of care. m
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