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Abstract

Background/Objectives: Home-based medical care (HBMC) is longitudinal medical care
provided by physicians, advanced practice providers, and, often, inter-professional care teams
to patients in their homes. Our objective is to determine the prevalence of HBMC among older
adults (=65) insured by a Medicare Advantage (MA) plan and compare characteristics of those
who receive HBMC to those who do not.

Methods: Study used de-identified medical claims and enroliment records for MA beneficiaries
during calendar years 2017 and 2018 linked with socioeconomic status data in the OptumLabs
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Data Warehouse. We defined a cohort of MA beneficiaries age =65 receiving HBMC for at least

2 months during 2017-2018, described the cohort using demographic, utilization, and comorbidity
data and compared it to a 5% random sample of a population of MA beneficiaries age =65 not
receiving HBMC (No HBMC).

Results: Overall, 1.45% of the study cohort age =65 received HBMC. Compared to No HBMC
(n=132,147), those receiving HBMC (7= 38,800) were more likely to be: older (46.6% vs.
11.9% age 85+); female (70.8% vs. 58.5%); Black (12.3% vs. 11.3%); urban (90.3% vs. 81.3%);
experience hospitalization (38.0% vs. 13.3%), emergency department visit (58.3% vs. 26.9%),
ambulance trip (44.1% vs. 9.6%), skilled nursing facility (37.6% vs. 6.4%), or hospice care
admission (21.1% vs. 3.5%). They also were more likely to experience a wide range of chronic
conditions including dementia (58.1% vs. 5.2%), morbidity burden (Charlson score 3.4 vs. 1.8),
and serious illness (77.1% vs. 29.5%). All comparisons p < 0.0001.

Conclusions: MA beneficiaries who received HBMC are older, experience greater chronic and
serious illness burden, and higher levels of facility-based care than those who did not receive
HBMC. MA plans need strategies to identify patients that would benefit from HBMC and develop
approaches to deliver such care to this impactful, often invisible population.

Keywords
home-based medical care; home-based primary care; managed care; Medicare Advantage

INTRODUCTION

Approximately 2 million older adults in the United States are homebound, defined as leaving
home once a week or less in the previous month. Another 5.5 million are unable to leave
home without difficulty or assistance. These persons have multiple chronic conditions,
functional impairments, and, often, limited social capital; they have unmet care needs and
high mortality.23 Because of difficulty leaving home, frail homebound older adults are
commonly unable to access office-based primary care. In population-based studies, only
12% of completely homebound older adults are estimated to receive home-based medical
care (HBMC) from a physician or advanced practice provider.

HBMLC is longitudinal care provided by physicians, advanced practice providers, and, often,
inter-professional care teams at home.* This care addresses complex medical issues, as

well as those related to functional status, cognitive and behavioral concerns, and social
determinants of health. The benefit of HBMC has been studied extensively. Systematic
reviews demonstrate reductions in hospital admissions, emergency department visits,
hospital length of stay, and long-term care admissions.>6

To date, however, data on HBMC utilization among older adults has been mostly among
Medicare fee-for-service (FFS) beneficiaries. There is a dearth of data on older adults who
are beneficiaries of Medicare Advantage (MA) plans (Medicare Part C) beneficiaries. MA
currently insures 48%? of Medicare beneficiaries and is projected to increase to 69% by
2030.8:9 Given this projected growth of MA20 and the growing interest of commercial
payors in home-based care,1 it is important for MA plans to understand HBMC use
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patterns and the characteristics of MA patients receiving such care in order for them to
develop strategies and tactics to provide high-value care to these complex patients. It is also
important for the Center for Medicare and Medicaid Services to be made aware of potential
disparities, or lack thereof, in access to services between FFS and MA beneficiaries.

This study aimed to leverage a large de-identified claims database of MA beneficiaries,
linked with socioeconomic status information from the OptumLabs® Data Warehouse to: (1)
determine the prevalence of receipt of HBMC among MA beneficiaries age =65, and; (2)
compare characteristics of beneficiaries age =65 who receive HBMC to those who do not.

MATERIALS AND METHODS

Study design

This study was conducted using the OptumLabs Data Warehouse (OLDW).12 The OLDW
includes de-identified claims data for more than 200 million privately insured and MA
enrollees in a large, private, US health plan from 1993 to the present and represents a diverse
population in terms of age and US geographic region. MA plans provides comprehensive
insurance coverage for physician, hospital, and prescription drug services, including Part

D coverage for MA enrollees. The distributions of age, sex, and race or ethnicity in the
databases are similar to the US commercial and MA Populations.13

We defined a cohort age =65 receiving HBMC, described the cohort using demographic,
coverage, utilization, and comorbidity data, and compared it to a 5% random sample age
265 of MA plan beneficiaries who did not receive HBMC (No HBMC).

Demographic characteristics included: age in years, sex, race/ethnicity, education level,
income, insurance type, rural/urban. The OLDW includes socioeconomic information on
race/ethnicity, education level, and household income, for approximately 73% of enrollees.
This information was derived from a nationally recognized supplier of consumer marketing
data and is a compilation of public data and derived predictive data including 5-digit zip
code. Although the imputation methods used by this supplier are proprietary, imputation
methods for race/ethnicity have been shown in previous studies to have moderate sensitivity
(48%), excellent specificity (97%), and moderate positive predictive value (71%) for the
purpose of identifying race.14

Medical comorbidity data included: serious illness status per Kelley et al.,1> Charlson
comorbidity score per Quan et al. (range 0-24),16 and presence of major medical
comorbidities common among older adults including cardiopulmonary disease, dementia,
depression, and endocrine disorders. Claims-based utilization data included: outpatient
visits, hospitalizations, emergency department visits, skilled nursing facility admissions,
hospice use, and ambulance trips. Podiatry visits were excluded. Specialties of attributed
HBMC clinicians included family practice, internal medicine, advanced practice providers,
and other specialties.

JAm Geriatr Soc. Author manuscript; available in PMC 2024 July 05.
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HBMC study cohort

The HBMC cohort included all those: (1) age 65 or older, non-missing age and sex;
enrolled in a MA plan with: continuous enrollment for calendar years 2017 and 2018; (2)
medical coverage, with or without pharmacy coverage; and (3) two or more months during
calendars years 2017 and 2018 with qualifying HBMC encounter in the home. CPT codes
for qualifying HBMC encounters provided by physicians, nurse practitioners, or physician
assistants were home care encounters (99,341 through 99,345, 99,347 through 99,350) and
domiciliary encounters (99,324 through 99,328, 99,334 through 99,337). Subjects were
excluded upon disenrollment or death during 2017 or 2018.

Analysis
Means, SDs, and prevalence are used to describe the population characteristics.
Comparisons between the general population and HBMC population are accomplished with
chi-square for categorical variables and #tests for continuous variables.

RESULTS

Figure 1 is a flow diagram of the study cohorts. Overall, 1.45% of the population received
HBMC. Table 1 depicts sociodemographic characteristics of the HBMC cohort (7= 38,800)
compared to the 5% sample of the general population (7= 131,147). Compared to No
HBMC, those receiving HBMC were more likely to be: older (46.6% vs. 11.9% age 85+,
p<0.0001); female (70.8% vs. 58.5%, p < 0.0001); black (12.3% vs. 11.3%, p=0.021);
low income (55.0% vs. 52.0%, p < 0.0001), and live in urban areas (90.3% vs. 81.3%, p<
0.0001). Family medicine physicians provided HBMC to 37.6% of the HBMC cohort with a
mean (SD) of 4.0 (6.7) visits, internal medicine physicians to 34.6% with mean (SD) of 3.8
(6.7 visits), and other specialties 28.0% with a mean of 2.8 (4.9) visits.

Table 2 depicts medical comorbidity characteristics of the HBMC cohort compared to the
No HBMC sample. Compared to the No HBMC sample, those receiving HBMC were more
likely to be classified as seriously ill (77.1% vs. 29.5%) and had higher levels of comorbidity
burden as measured by mean (SD) Charlson score 3.4 (SD 2.5) vs. 1.8 (SD 2.1). In terms

of specific medical conditions, those receiving HBMC were more likely to have a full

range of medical conditions. Differences in prevalence ranged from a greater than 10-fold
difference in dementia (58.1% vs. 5.2%) to a 1.2-fold difference in hyperlipidemia (57.1%
vs. 47.1%). Cardiovascular diseases, pulmonary disease, and endocrine conditions were also
more prevalent in HBMC recipients. All comparisons p < 0.0001.

Figure 2 depicts health service utilization of the HBMC and the No HBMC groups.

The HBMC cohort experienced higher rates of all types of health service utilization:
hospitalization (38.0% vs. 13.3%), emergency department visit (58.3% vs. 26.9%), skilled
nursing facility admission (37.6% vs. 6.4%), hospice care admission (21.1% vs. 3.5%), and
ambulance trip (44.1% vs. 9.6%). All comparisons p < 0.0001.

JAm Geriatr Soc. Author manuscript; available in PMC 2024 July 05.
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DISCUSSION

To our knowledge, this is the first study to examine the use of HBMC in a large national
MA-insured older adult sample and found that 1.45% of patients used HBMC. We found
that HBMC recipients were older, had lower income levels and were more likely to reside
in urban areas than those who did not receive such services. In addition, HBMC recipients
were multimorbid with substantially higher prevalence of many chronic conditions and had
higher rates of health service utilization compared to those who did not receive HBMC.
These data are important as MA is projected to reach 69% of the Medicare population by
2030.9

One previous study of use of HBMC in MA and commercially-insured older adults
demonstrated higher use of HMBC than the current study (2.43% vs. 1.45%). This may

be due to the markedly lower proportion of the sample in the previous study being enrolled
in MA plans (46% vs. 100% in the current study).1” All other previous studies on receipt of
HBMC care among older adults have focused on general population studies or on Medicare
FFS beneficiaries. A national population-based study examined receipt of HBMC care
among older FFS Medicare Beneficiaries and found that between 2011 and 2017, 5% of
those surveyed used HBMC services and that 75% of HBMC recipients were homebound.*
As in our study, HBMC recipients were more likely to be older, live in urban areas,

have dementia, and have high rates of health service utilization. It is worth noting the
exceptionally high proportion of persons receiving HBMC with a diagnosis of dementia
(58.1%). Other studies have shown similar findings'-18 and highlight the need for dementia-
informed care and effective dementia care delivery models to be integrated into HBMC.1°

Using the OLDW data, we found the prevalence of HBMC use among mostly MA insured
persons to be lower than in population studies of the Medicare FFS population. We consider
several potential explanations for this difference. First, there may be a mismatch between
MA plan service areas and the availability of HBMC practices in those areas to provide
HBMC services. Second, in market areas where MA plans and HBMC practices co-exist,
there may be an insufficient patient density for a particular MA plans to contract for services
with an HBMC practice. Third, while HBMC is gaining recognition as a means to provide
value-based care, such appreciation is not yet widespread.20 Finally, in MA plans, receipt of
HBMC may not be consistently captured as completely as in Medicare FFS claims.

This study focused on those who received HBMC services. We were unable to identify
persons who need HBMC but are not receiving it. The data from this study could inform
the development of strategies to identify such patients using claims data in predictive
models. The lack of a standard scalable method to identify such patients is a barrier to
optimizing value-based care at a population level. Several strategies have been used. In

the Independence at Home demonstration, which tested HBMC in the context of a shared-
savings payment model, patients were identified using Medicare claims for the presence of
multiple chronic conditions, utilization of facility-based care, and functional impairments.2!
Systematic data collection of homebound status of patients through self-report or data
obtained during in-home annual wellness visits could be another approach. Identifying
older adults who would benefit from HBMC using claims-based algorithms may also be

JAm Geriatr Soc. Author manuscript; available in PMC 2024 July 05.
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possible.22:23.24 |n addition, EMR or health care claims can be used to identify factors
associated with likelihood of needing HBMC such as dementia status, frailty, serious mental
illness, high cost, or use of skilled home health care. However, the sensitivity and specificity
of such factors in identifying those who need HBMC remains uncertain. Although self-
reported homebound status may be the strongest indicator that HBMC may be needed, such
data are not easy for health systems and payors to obtain. In addition to lacking sensitivity
and specificity, substantial time lags from health care claims reduce their value in helping

to identify those in need of HBMC. In a population with a 20% annual mortality, such time
lags to identify a population may end up offering too little too late. Developing scalable
approaches to identify those who could benefit from HBMC and are not receiving it in real
time could be a major boon to value-based care delivery.

This study is increasingly relevant as there is growing interest in home-based care, in
general, and in HBMC, in particular, among MA plans and especially among so-called
“payviders,” organizations that are combined payer and health care provider entities. Volpp
et al. argue that an idealized care model of the future would be based in the home

and facilitated by appropriate payment that would support customization of care and
meet patients where they are. They note the challenges in prospectively determining the
population appropriate for home care.1! In addition, the study contributes to a relatively
small but growing literature on use and value of home-based care, in general,2° and in
MA,, specifically. Overall, such studies of home-based care in MA demonstrate lower
rates of skilled home health care and post-acute facility-based care with similar or better
outcomes.26:27,28,29

This study has several strengths. The focus on use of HBMC in an understudied MA
population is unique and important to understand as MA penetration in Medicare increases
In addition, the sample size was large and leverages a dataset that is similar to the US MA
population, enhancing its generalizability. There are also several limitations. The analysis
relied on claims data that are limited in their ability to fully capture an individual's health
history. Claims data are generated and collected for payment purposes, not research, and
are subject to coding errors and clinicians vary in their intensity of their coding practices.
Imputation methods for socioeconomic status variables have limitations, as well.3 There
were no data in the OLDW on functional status, a major factor associated with receipt

of HBMC. The analysis was limited to a 2-year observation period and because of high
mortality among homebound patients,23 patients who received HBMC during the study
period who died were not captured in the analysis. Thus, we may have underestimated the
prevalence of HBMC use in the population.

Among older adult MA beneficiaries, those who received HBMC compared to the general
population age =65 were older, experienced greater chronic and serious illness burden, and
higher levels of facility-based health service utilization. People receiving HBMC represent
a high-need population that have high levels of health service utilization. Health plans,
health systems, and clinicians need to recognize the existence of this impactful, often
invisible population, and develop and target appropriate value-based health and social
service interventions.

JAm Geriatr Soc. Author manuscript; available in PMC 2024 July 05.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Leff et al.

FUNDING IN

Th

Page 7

FORMATION

is study was funded by a grant from the AARP. SD was an employee of OptumLabs. SD and EC performed all

analyses using the OptumLabs Data Warehouse data.

SPONSOR'S ROLE

The funder had no role in the design, methods, subject recruitment, data collections, analysis, and preparation of
paper.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

Ornstein KA, Leff B, Covinsky KE, et al. Epidemiology of the homebound population in the United
States. JAMA Intern Med. 2015;175:1180-1186. [PubMed: 26010119]

. Soones T, Federman A, Leff B, Siu AL, Ornstein K. Two-year mortality in homebound older adults:

an analysis of the National Health and Aging Trends Study. J Am Geriatr Soc. 2017;65(1):123-129.
[PubMed: 27641001]

. Ankuda CK, Husain M, Bollens-Lund E, et al. The dynamics of being homebound over time: a

prospective study of Medicare beneficiaries, 2012-2018. J Am Geriatr Soc. 2021;69(6):1609-1616.
[PubMed: 33683707]

. Reckrey JM, Yang M, Kinosian B, et al. Receipt of home-based medical care among older

beneficiaries enrolled In fee-for-service Medicare. Health Aff. 2020;39:1289-1296.

. Stall N, Nowaczynski M, Sinha SK. Systematic review of outcomes from home-based primary

care programs for homebound older adults. J Am Geriatr Soc. 2014,62(12):2243-2251. [PubMed:
25371236]

. Zimbroff RM, Ornstein KA, Sheehan OC. Home-based primary care: a systematic review of the

literature, 2010-2020. J Am Geriatr Soc. 2021;69(10):2963-2972. [PubMed: 34247383]

. Jacobson GA, Blumenthal D. Medicare Advantage enrollment growth: implications for the US

health care system. JAMA. 2022;327:2393-2394. [PubMed: 35604657]

. McWilliams M. Don't look up? Medicare Advantage's trajectory and the future of Medicare. Health

Affairs Forefront. Accessed March 28, 2022. 10.1377/forefront.20220323.773602

. Freed M, Biniek JF, Damico A, Neuman T. Medicare advantage in 2022: Enrollment update and key

trends. Accessed September 7, 2022. https://www.kff.org/medicare/issue-brief/medicare-advantage-

in-2022-enrollment-update-and-key-trends/

Zahner GJ, Croughan PW, Blumenthal DM. Medicare Advantage for all: a potential path to
universal coverage. JAMA. 2022;327:29-30. [PubMed: 34914823]

\Volpp KG, Diamond SM, Shrank WH. Innovation in home care: time for a new payment model.
JAMA. 2020;323:2474-2475. [PubMed: 32437503]

Wallace PJ, Shah ND, Dennen T, Bleicher PA, Crown WH. Optum labs: building a novel node in
the learning health care system. Health Aff. 2014;33:1187-1194.

Jeffery MM, Hooten WM, Henk HJ, et al. Trends in opioid use in commercially insured and
Medicare Advantage populations in 2007-16: retrospective cohort study. BMJ. 2018;362:k2833.
[PubMed: 30068513]

DeFrank JT, Bowling JM, Rimer BK, Gierisch JM, Skinner CS. Triangulating differential
nonresponse by race in a telephone survey. Prev Chronic Dis. 2007;4(3):A60. [PubMed:
17572964]

Kelley AS, Hanson LC, Ast K, et al. The serious illness population: ascertainment via electronic
health record or claims data. J Pain Symptom Manage. 2021;62:e148-e155. [PubMed: 33933617]
Quan H, Sundararajan V, Halfon P, et al. Coding algorithms for defining comorbidities
in ICD-9-CM and ICD-10 administrative data. Med Care. 2005;43(11):1130-11309.
d0i:10.1097/01.mIr.0000182534.19832.83 [PubMed: 16224307]

Harrison KL, Leff B, Altan A, Dunning S, Patterson CR, Ritchie CS. What's happening at home: a
claims-based approach to better understand home clinical care received by older adults. Med Care.
2020;58:360-367. [PubMed: 31876645]

JAm Geriatr Soc. Author manuscript; available in PMC 2024 July 05.


https://www.kff.org/medicare/issue-brief/medicare-advantage-in-2022-enrollment-update-and-key-trends/
https://www.kff.org/medicare/issue-brief/medicare-advantage-in-2022-enrollment-update-and-key-trends/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Leff et al.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Page 8

Ornstein KA, Ankuda CK, Leff B, et al. Medicare-funded home-based clinical care for
community-dwelling persons with dementia: an essential healthcare delivery mechanism. J Am
Geriatr Soc. 2021;70(4):1127-1135. doi:10.1111/jgs.17621 [PubMed: 34936087]

Forester B, Heintz H, Epstein-Lubow G. The urgency to implement comprehensive, chronic
disease management models of dementia care while pursuing further evidence for clinical
effectiveness and health care cost reduction. Am J Geriatr Psychiatry. 2020;28:337-338. [PubMed:
31677855]

Levinson Z, Adler-Milstein J. A decade of experience for high-needs beneficiaries under Medicare
Advantage. Healthc. 2020;8(4):100490.

Rotenberg J, Kinosian B, Boling P, Taler G, Independence at Home Learning Collaborative Writing
Group. Home-based primary care: beyond extension of the Independence at home demonstration. J
Am Geriatr Soc. 2018;66(4):812-817. [PubMed: 29473945]

Figueroa JF, Joynt Maddox KE, Beaulieu N, Wild RC, Jha AK. Concentration of potentially
preventable spending among high-cost Medicare subpopulations: an observational study. Ann
Intern Med. 2017;167:706—713. [PubMed: 29049488]

Segal JB, Varadhan R, Carlson MC, Walston JD. Claims-based frailty index options. J Gerontol A
Biol Sci Med Sci. 2018;73:988. [PubMed: 29697751]

Grant RW, McCloskey J, Hatfield M, et al. Use of latent class analysis and k-means clustering to
identify complex patient profiles. JAMA Netw Open. 2020;3:€2029068. [PubMed: 33306116]

Ritchie C, Leff B. Home-based care reimagined: a full-fledged health care delivery ecosystem
without walls. Health Aff. 2022;41:689-695.

Loomer L, Kosar CM, Meyers DJ, Thomas KS. Comparing receipt of prescribed post-acute home
health care between Medicare Advantage and traditional Medicare beneficiaries: an observational
study. J Gen Intern Med. 2021;36:2323-2331. [PubMed: 33051838]

Casebeer AW, Ronning D, Schwartz R, et al. A comparison of home health utilization, outcomes,
and cost between Medicare Advantage and traditional Medicare. Med Care. 2022;60:66—74.
[PubMed: 34739413]

Huckfeldt PJ, Escarce JJ, Rabideau B, Karaca-Mandic P, Sood N. Less intense postacute care,
better outcomes for enrollees in Medicare Advantage than those In fee-for-service. Health Aff.
2017;36:91-100.

Skopec L, Zuckerman S, Aarons J, et al. Home health use In Medicare Advantage compared to use
In traditional Medicare. Health Aff. 2020;39:1072-1079.

Nead KT, Hinkston CL, Wehner MR. Cautions when using race and ethnicity in

administrative claims data sets. JAMA Health Forum. 2022;3(7):€221812. doi:10.1001/
jamahealthforum.2022.1812 [PubMed: 36218996]

JAm Geriatr Soc. Author manuscript; available in PMC 2024 July 05.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Leff et al.

Page 9

Key points

. 1.45% of a large representative Medicare Advantage (MA) insured older adult
cohort used home-based medical care (HBMC)—a substantially lower rate of
use than among fee-for-service Medicare beneficiaries

Why does this paper matter?

MA beneficiaries who received HBMC are older, experience greater chronic and serious
illness burden, and higher levels of facility-based care than those who did not receive
HBMC. MA plans need strategies to identify and provide HBMC to those who need it
and optimize provision of HBMC to maximize opportunities under value-based care.
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Health service utilization of the study cohorts. All comparisons, p < 0.0001
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