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IMPORTANCE: A large and growing population of older
adults with multimorbidity, cognitive impairment, and
functional disability live in the community, but many never
or rarely leave their homes. Being homebound is associated
with decreased access to medical services, poor health out-
comes, and increased mortality. Yet, it is unknown what
factors, in particular socioeconomic factors, are associated
with new onset of homebound status.
OBJECTIVE: To evaluate the association between income
and risk of becoming homebound.
DESIGN: Observational cohort study using 2011 to 2018
data from the National Health and Aging Trends Study, a
nationally representative sample of Medicare beneficiaries
aged 65 years and older.
SETTING: Population-based study in the United States.
PARTICIPANTS: A total of 7,042 initially nonhomebound
community-dwelling older adults.
EXPOSURE: Total annual household income at baseline
(in 2011) measured via self-report.
OUTCOME: Annual measure of homebound status,
defined as leaving home an average of 1 d/wk or less.
RESULTS: Over 7 years, 15.81% of older adults in the
lowest income quartile (≤$15,003) became homebound,
compared with only 4.64% of those in the highest income
quartile (>$60,000). In a competing risks analysis

accounting for risks of death and nursing home admission,
and adjusted for clinical and demographic characteristics,
those in the lowest income quartile had a substantially
higher subhazard of becoming homebound than those in
the highest income quartile (1.65; 95% confidence inter-
val = 1.20–2.29). Moreover, we see evidence of a gradient
in risk of homebound status by income quartile.
CONCLUSION AND RELEVANCE: Our work demon-
strates that financial resources shape the risk of becoming
homebound, which is associated with negative health conse-
quences. In the context of existing income disparities, more
support is needed to assist older adults with limited finan-
cial resources who wish to remain in the community. J Am
Geriatr Soc 00:1-8, 2020.
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INTRODUCTION

Focus on long-term care in the community is increasingly
important as policy incentives shift care away from the nurs-

ing home setting. A large and growing population of individuals
with multimorbidity, cognitive impairment, and functional
decline live in the community but are homebound, defined as
rarely or never leaving home. Our previous work using data
from the National Health and Aging Trends Study (NHATS)
identified two million homebound persons,1 a population larger
than the nursing home population. More individuals become
homebound each year (range = 1.8%–3.1% of adults aged
>65 years, 2012–2018) than enter a nursing home.2

Although being homebound is relatively common, exis-
ting evidence suggests that it may have tremendous clinical
implications for patients. By virtue of their condition, the

From the *Department of Geriatrics and Palliative Medicine, Icahn School
of Medicine at Mount Sinai, New York, New York; †Department of Health
Law, Policy and Management, Boston University School of Public Health,
Boston, Massachusetts; ‡Boston VA Healthcare System, Boston,
Massachusetts; §Department of Population Health Science and Policy, Icahn
School of Medicine at Mount Sinai, New York, New York; and the ¶James
J Peters Veterans Affairs Medical Center, Bronx, New York.

Address correspondence to Katherine A. Ornstein, PhD, MPH, Department
of Geriatrics and Palliative Medicine, Icahn School of Medicine at Mount
Sinai, Box 1070, One Gustave Levy Place, New York, NY 10029.
E-mail: katherine.ornstein@mssm.edu

DOI: 10.1111/jgs.16715

JAGS 00:1-8, 2020
© 2020 The American Geriatrics Society 0002-8614/20/$15.00

https://orcid.org/0000-0002-8986-3536
https://orcid.org/0000-0002-8402-7635
https://orcid.org/0000-0001-8904-8200
https://orcid.org/0000-0003-0705-3343
https://orcid.org/0000-0003-1371-8524
https://orcid.org/0000-0002-6345-9834
mailto:katherine.ornstein@mssm.edu
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjgs.16715&domain=pdf&date_stamp=2020-08-10


homebound are understudied and often “invisible” relative
to assessments of care delivery and quality.3 The home-
bound experience high symptom burden4 and significant
functional impairment.1 They also have increased medica-
tion use,5 hospitalization,6,7 and healthcare utilization1

compared with their nonhomebound counterparts. When
compared with individuals with similar demographic, func-
tional, and clinical characteristics, the homebound have
greater mortality.8,9 Consequences of being homebound,
such as difficulty accessing routine medical care1 and inabil-
ity to engage in valued activities,10 may contribute to these
poor health outcomes.

Currently, we know little about what factors contribute
to becoming homebound among older adults. The vast major-
ity of research on the homebound is cross-sectional10,11 or is
limited to “treated” samples receiving home-based care.12,13 It
is essential that we both improve opportunities to prevent
becoming homebound and work to mitigate the adverse
health effects of being homebound (e.g., by disseminating exis-
ting medical and supportive services in the home or by devel-
oping new care models to improve access to care for
homebound populations). To do this, we must develop a bet-
ter understanding of how often, and under what circum-
stances, patients are likely to become homebound.

Guided by our previously developed conceptual model of
the multilevel determinants of becoming homebound,8 we
posit that the cumulative effect of cognitive and functional
impairment; illness burden; and limited individual, social, and
community/environmental resources make it difficult to leave
home to engage in valued life activities and access appropriate
care. Notably, this model highlights the key role of social
determinants of health and conceptualizes individuals as
embedded within a social context, which powerfully shapes
and constrains how individuals live in the community.

Growing evidence regarding the association between
income and health14,15 is highly relevant to the population of
older adults who are at risk of becoming homebound. In the
United States, between 2001 and 2014, higher income was
associated with greater longevity, and differences in life
expectancy across income groups increased over time.15

Although socioeconomic disparities around disease incidence,
treatment, and nursing home placement have been
documented,16-18 it is unclear how income impacts the risk
of becoming homebound. This gap in knowledge is surpris-
ing amidst growing concerns about economic hardship and
aging19 as well as increasing evidence that providing care for
illnesses, such as dementia, is financially straining in terms of
high out-of-pocket costs and unpaid caregiving time.20 Given
the complex and often costly long-term needs of homebound
individuals, income may be a particularly relevant social
determinant of health for this population. Therefore, the goal
of this study was to determine if the risk of becoming home-
bound is greater for individuals with lower incomes.

METHODS

Sample

The NHATS is a cohort study of U.S. Medicare beneficia-
ries aged 65 years and older that began in 2011.21

In-person annual interviews were conducted with study par-
ticipants or with proxy respondents if the participant was

unable to respond. Study participants were asked detailed
questions about how they performed daily activities in the
month before the interview, as well as their medical com-
orbidities, socioeconomic status, and home environment.
Our analyses evaluated incident homebound status between
2012 (NHATS wave 2) and 2018 (NHATS wave 8). We
included 7,042 participants from the NHATS cohort who
were initially community dwelling and not homebound
in 2011.

Measures

Homebound status was the primary outcome for this study.
We defined homebound status using previously published
constructs based on responses to NHATS questions1

(i.e., the self-reported frequency of a participant leaving his
or her home). Participants were asked, “How often did you
go out in the last month?” Participants who responded that
they never or rarely (≤1 d/wk) went out were considered
homebound. Nursing home status was determined annually
via NHATS interview. Based on previous work,22 deaths
were determined from Medicare claims or NHATS status.

Income was evaluated among the full NHATS popula-
tion at wave 1 (2011). NHATS respondents report total
annual household income. Additionally, income from the
following individual sources are reported: Social Security,
Supplemental Security Income, Veterans Administration
payments, pension plans, any earned income derived from
retirement accounts, mutual funds/stocks, bonds, bank
accounts, and certificates of deposit. NHATS allows indi-
viduals to estimate amounts in bracketed ranges if exact fig-
ures are unknown. Of NHATS respondents, 31% did not
report any amount for total income and 13% reported
income brackets only. For both of these groups, NHATS
provides multiple imputed values derived from answers to
individual income sources and other respondent characteris-
tics.23 Stataʼs mi estimate was used to determine summary
statistics and regression models. Respondent income quar-
tiles were allowed to vary across imputations. Quartile
thresholds were averaged across imputations.

Guided by our conceptual model of the determinants of
homebound status,8 we included other baseline demo-
graphic, health-related, and geographic variables in our
analysis. These included age, sex, and race/ethnicity (Black,
Hispanic, White, or other race), education level, social iso-
lation (i.e., no one identified in social network), and Medic-
aid status of the participant. NHATS asks respondents if a
physician has ever told them they had the following condi-
tions: heart attack, heart disease, high blood pressure,
arthritis, osteoporosis, diabetes mellitus, type II, lung dis-
ease, cancer, dementia, and broken or fractured hip. Pres-
ence of depressive symptoms was classified based on Patient
Health Questionnaire score greater than3,24 and anxiety
was classified based on the Generalized Anxiety Disorder
score greater than3.25 We developed a count of conditions
based on the above. Functional impairment was defined as
having any impairment or difficulty in one or more activi-
ties of daily living (ADLs). Probable dementia was based on
criteria established by NHATS,26 which incorporated self-
report of dementia; the Alzheimerʼs Disease-8 screening
tool27; and a cognitive interview that assessed memory, ori-
entation, and executive function. Individuals were classified
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into census region and metropolitan or rural area (per
Rural-Urban Continuum Code classification) based on the
county in which they resided at the time of their interview
in 2011.

Analysis

We identified incident homebound cases over each of seven
waves of follow-up (NHATS waves 2–8). Competing risks
for homebound status were death or a move to a long-stay
nursing home. All individuals were observed until home-
bound status, a competing risk, censoring due to dropout,
or the end of the study period.

We examined demographic and clinical characteristics
by baseline (2011) income quartile using unadjusted bivari-
ate linear or logistic regression. We then evaluated out-
comes through 2018 (incident homebound, incident nursing

home residence, or death) by income quartile. Finally,
among individuals with follow-up data at wave 2, we fit a
Fine-Gray competing risks regression model28 to predict
cumulative incidence of homebound status, adjusting for
demographic and clinical variables, censoring for loss to
follow-up, and accounting for the competing risks of nurs-
ing home entry and death. We modeled the subdistribution
hazard function29 to determine the rate of becoming home-
bound for subjects who are either not currently homebound
or who have previously experienced a competing event.
Because of the important role of functional impairment in
homebound status, we stratified results by baseline ADL
status in secondary analyses.

All analyses adjusted for NHATS analytic weights
that take into account differential probabilities of selection
and nonresponse.30 All analyses were conducted using
Stata16.

Table 1. Characteristics by Baseline Income Quartile (n = 7,042)

Characteristics
Lowest income quartile 1

(n = 2,022)
Income quartile 2

(n = 1,865)
Income quartile 3

(n = 1,748)
Highest income quartile 4

(n = 1,407)

Demographics Age, mean, y 76.05** 75.87** 74.03** 72.39
Female 67.15** 59.82** 50.81** 43.06
White Non-Hispanic 66.83** 82.53** 87.23** 91.84
Black Non-Hispanic 14.32** 7.76** 6.62** 3.30
Hispanic 12.80** 6.38** 3.93* 2.38
Other race/ethnicity 6.04** 3.33 2.22 2.49
Married 24.74** 47.41** 71.69** 82.48
Education: ≥HS 59.13** 74.32** 88.67** 96.30
Medicaid 33.05** 8.16** 2.03 1.31
Medigap 46.76** 60.54 65.92 65.53
Self-reported
health = fair/poor

36.59** 26.29** 17.44** 9.81

Presence of a paid
helper

7.53 6.15* 5.94* 8.54

Social isolation 9.13** 6.74* 5.01 4.04
Clinical/
function

0–1 Condition 22.82** 22.51** 28.97** 35.53
2–4 Conditions 54.90 60.19 57.11 56.80
≥5 Conditions 22.27** 17.31** 13.92** 7.67
Heart attack 16.42** 15.04** 13.40** 8.59
Stroke 12.49** 10.08** 8.58** 5.33
Cancer 21.00** 26.05 27.48 28.48
Heart disease 18.86* 16.68 16.25 15.01
Diabetes mellitus,
type II

28.76** 24.53** 21.99* 18.03

Lung disease 17.50** 16.24** 14.12* 10.77
Probable dementia 15.09** 8.81** 4.69** 2.26
≥1 ADL difficulty or
impairment

44.03** 37.79** 28.60** 21.49

Homebound
status

Ever homebound 15.81** 11.31** 6.88** 4.64

Geographical Metropolitan area 80.35** 79.63** 80.94** 87.18
Northeast 18.85 19.50 17.93 20.89
Midwest 21.13 24.14 24.88 21.33
South 40.02 35.48 37.51 34.70
West 19.99 20.88 19.68 23.08

Note: Data are given as percentage, unless otherwise indicated. Quartile 1 = 0 to $15,003; quartile 2 = $15,004 to $30,000; quartile 3 = $30,000 to $60,000;
quartile 4 = greater than $60,000. Social isolation = having no one identified in social network; estimates adjusted for survey weights.
Abbreviations: ADL, activity of daily living; HS, high school.
*P < .05, **P < .01 (relative to highest income quartile).
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RESULTS

Over 7 years of follow-up, we identified 851 incident home-
bound cases among 7,042 initially community-dwelling
Medicare beneficiaries (Supplementary Figure S1).

We compared characteristics of older adults by baseline
income quartile (Table 1). Relative to those in the highest
quartile of annual income (>$60,000 in 2011), older adults
in the lowest quartile of annual income (≤$15,003) were
older (76.05 vs 72.39 years). They were also significantly
more likely to be female (67.15% vs 43.06%) and non-
Hispanic Black (14.32% vs 3.30%), and they were less
likely to have ≥high school education or more (59.13% vs
96.30%) or be married (24.74% vs 82.48%). They also
had higher frequency of cognitive and functional impair-
ments, including more dementia (15.09% vs 2.26%) and
ADL difficulty or impairment (44.03% vs 21.49%) than
higher-income older adults.

Over 7 years, 15.81% of older adults in the lowest
income quartile became homebound compared with
11.31% in the next lowest quartile ($15,004–$30,000),
6.88% in the second highest quartile ($30,001–$60,000),
and only 4.64% those in the highest income quartile.
Figure 1 shows, unadjusted, the percentage with each out-
come after 1 year of follow-up. There is a gradient in risk
of homebound status by income quartile. Additionally, the
risk of homebound status (at next wave) was far higher
than risk of nursing home status among older adults across
all income quartiles. For example, among those in the low-
est income quartile, 6.54% became homebound the next
year, compared with only 1.91% who entered a nursing
home and 4.23% who died.

In the competing risk model adjusted for age, sex, race,
education, marital status, Medicaid status, social isolation,
ADL difficulty or impairment, self-rated health, number of
clinical conditions, probable dementia, presence of a paid
helper, urbanicity, and census region, we continue to see a

gradient in risk of homebound status over time by income
quartile (Figure 2).

In the adjusted competing risks regression model, rela-
tive to the top quartile of income (quartile 4), being in the
bottom income quartile (quartile 1) remained a significant
predictor (subhazard ratio (SHR) = 1.65; 95% confidence
interval (CI) = 1.20–2.29) of homebound status (Table 2),
as did being in the second lowest quartile (SHR = 1.56;
95% CI = 1.15–2.11). Those in the second highest income

Figure 1. Proportion of community-dwelling, nonhomebound population in 2011 with observed homebound status, death, and
nursing home residence at 1-year follow-up by income quartile (Q) (n = 5,965). Household income quartile 2011 (Q1 = $0–
$15,003; Q2 = $15,004–$30,000; Q3 = $30,000–$60,000; Q4 = >$60,000); weighted estimates are unadjusted and limited to older
adults without loss to follow-up in wave 2.

Figure 2. Seven-year homebound incidence by baseline income
quartile status. Estimates account for competing risks of nurs-
ing home placement or death and are weighted to reflect 2010
Medicare population estimates; adjusted for age, sex, race, edu-
cation, marital status, Medicaid, social isolation, activity of
daily living difficulty or impairment, self-rated health, number
of self-reported clinical conditions, probable dementia, presence
of a paid helper, urbanicity, and census region. Quartile 1 = $0
to $15,003; quartile 2 = $15,004 to $30,000; quartile 3 =
$30,000 to $60,000; quartile 4 = greater than $60,000.
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Table 2. Competing Risks Model of Homebound Status

Variable

Unadjusted (n = 5,965) Adjusted (n = 5,820)

SHR 95% CI SHR 95% CI

Income quartile 1 (Lowest) 4.12 3.13–5.43 1.65 1.20–2.29
2 2.80 2.10–3.72 1.56 1.15–2.11
3 1.63 1.18–2.26 1.25 0.90–1.73

Demographics Aged 70–74 y 1.16 0.84–1.61
Aged 75–79 y 1.99 1.48–2.68
Aged 80–84 y 1.93 1.42–2.61
Aged 85–89 y 2.56 1.85–3.54
Aged ≥90 y 2.91 2.03–4.18
Female 1.47 1.22–1.77
Black Non-Hispanic 1.09 0.89–1.34
Hispanic 1.54 1.16–2.04
Education: ≥HS 0.85 0.70–1.03
Medicaid 1.44 1.15–1.81

Social/caregiving Married 0.97 0.80–1.17
Social isolation 0.96 0.66–1.39
Has paid helpers 0.94 0.73–1.20

Clinical/function Probable dementia 1.43 1.14–1.79
ADL difficulty or impairment 2.00 1.66–2.42
Self-reported health = fair/poor 1.28 1.05–1.56
2–4 Conditions 1.14 0.89–1.45
≥5 Conditions 1.52 1.13–2.03

Geographical Metropolitan area 1.26 1.01–1.56
Northeast 1.03 0.79–1.36
Midwest 0.97 0.74–1.27
South 1.12 0.89–1.41

Note: Competing risks = nursing home or death; weighted to wave 1 to reflect 2010 Medicare population estimates; baseline characteristics only; fourth quar-
tile income (highest) = referent category.
Abbreviations: ADL, activity of daily living; CI, confidence interval; HS, high school; SHR, subhazard ratio.

Figure 3. Seven-year homebound incidence by baseline income quartile status, stratified by activity of daily living (ADL) status.
Estimates account for competing risks of nursing home placement or death and are weighted to reflect 2010 Medicare population
estimates; adjusted for age, sex, race, education, marital status, Medicaid, social isolation, self-rated health, number of self-reported
clinical conditions, probable dementia, presence of a paid helper, urbanicity, and census region. Quartile 1 = $0 to $15,003; quar-
tile 2 = $15,004 to $30,000; quartile 3 = $30,000 to $60,000; quartile 4 = greater than $60,000.
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bracket (quartile 3) had a greater homebound incidence
than those in the highest income bracket (quartile 4)
(SHR = 1.25; 95% CI = 0.90–1.73), although this finding
was not statistically significant.

Women had an increased likelihood of becoming
homebound (SHR = 1.47; 95% CI = 1.22–1.77), as did
those of Hispanic ethnicity (SHR = 1.54; 95% CI = 1.16–
2.04), relative to non-Hispanic Whites. Clinical and func-
tional characteristics also predicted homebound status,
including high comorbidity, dementia, and self-reported
poor or fair health (relative to good, very good, or excel-
lent). The strongest predictor of homebound status was
ADL difficulty or dependence (SHR = 2.00; 95% CI = 1.66–
2.42). Having Medicaid (SHR = 1.44; 95% CI = 1.15–
1.81) and living in a metropolitan area were significant pre-
dictors of homebound status (SHR = 1.26; 95% CI = 1.01–
1.56), although no association with geographical region
was detected.

More than one-third (37.79%) of the sample reported
any difficulty or dependence in ADLs at baseline when they
were nonhomebound living in the community. When we
stratified by baseline ADL disability (Figure 3), the effect of
low income on homebound status was most pronounced
among those without baseline disability. Individuals with-
out baseline disability in the lowest income bracket (quartile
1) had an increased risk (SHR = 2.09; 95% CI = 1.27–
3.45) of becoming homebound compared with individuals
without baseline disability in the highest bracket (quartile
4) (Supplementary Table S1). Among those with baseline
disability, we do not see evidence of a clear gradient by
income.

DISCUSSION

Older adults with low incomes are more likely to become
homebound than their higher-income counterparts, even
after adjusting for demographic and clinical factors, includ-
ing functional disability.

In fact, the impact of homebound status onset by
income gradient was most evident among those without
baseline disability. This study builds on prior work that
demonstrates a strong cross-sectional relationship between
income and homebound status,1 and calls for greater atten-
tion to the role of income and lack of financial resources as
predictors of homebound status in older adults. Lower-
income older adults may be especially vulnerable to the dis-
eases, impairments, and disabilities that lead to becoming
homebound. Moreover, they may also be less likely to find
ways to accommodate or overcome these disabilities due to
their limited resources. Further work is necessary to exam-
ine the multiple pathways by which income may be associ-
ated with becoming homebound, and with negative health
consequences among the homebound population.31

Our findings add to a growing body of literature
linking income with aging-related outcomes. Prior studies
have found that low income and financial strain predict ear-
lier mortality15,32 and disability.33 Although older adults at
the lowest income levels in our sample had the greatest risk
of becoming homebound, those in the middle income
brackets also had increased homebound incidence relative
to those at the higher-income levels. Although higher-
income individuals may be better able to afford paid

support,34 out-of-pocket costs related to caregiving may be
particularly onerous for those of relatively low income but
above the threshold to receive services from Medicaid.35

Medicaid is one of the most important sources of long-term
care financing in the United States, but only covers those
who are poor or have become poor in the process of paying
for care. Medicaid status was itself associated with an
increased risk of becoming homebound; in post-hoc ana-
lyses, we did not observe evidence that the association
between income status and homebound incidence varied by
Medicaid status (data not shown), which may in part be
due to the heterogeneity of Medicaid benefits from state to
state.

Apart from income, this study points to several other
nonclinical factors that play important roles in the cause of
homebound status. For example, we see that the Hispanic
population is more likely to become homebound, which
may reflect decreased nursing home use and increased
receipt of care from family members.36 We also note that
women and those living in metropolitan areas are more
likely to become homebound. Further research is needed to
determine care preferences, health-related sequelae of home-
bound status, and service accessibility and needs among
these subpopulations. Although we did not detect differ-
ences related to geographical region, analyses of service
availability (e.g., nursing home beds and home care agen-
cies) by location should be pursued in future studies.

For those who do become homebound, we must ensure
that patients and their families have access to the care they
need to remain safely in the community. These needs may
be especially complex due to financial and social vulnerabil-
ity coupled with high functional impairment, dementia, and
multimorbidity. Expanding access to home-based care is
integral to preserving the safety and well-being of this grow-
ing population. Although home-based medical care
(HBMC) has experienced growth37—fueled by value-based
care models, technological advancements (e.g., portable
medical equipment), and a growing evidence base38—it is
still not widely implemented. Among Medicare beneficia-
ries, only 11% of the homebound receive HBMC.39 Of par-
ticular relevance to the homebound population in the wake
of the COVID-19 pandemic is access to telehealth. Well-
documented disparities in broadband access and digital lit-
eracy among older adults persist, especially in rural
areas.40-42 Homebound individuals of lower income with
limited technological capacity may experience gaps in criti-
cal healthcare services that greatly limit access to
quality care.

This study has several potential limitations. Although
the inclusion of participants with proxy respondents
(approximately 5% annually) likely improved the represen-
tativeness of the sample, it may have increased risk of mea-
surement error, especially for socioeconomic exposures.
Furthermore, NHATS imputed income data for 43.6% of
the sample because of missingness.23 Although respondents
with imputed income were different than those with com-
plete data available (e.g., older, more likely to be female,
and more likely to have probable dementia), our results
were not substantively different when limited to complete
cases only (Supplementary Table S2). In addition, house-
hold wealth is a more comprehensive measure of financial
resources than income for older adults who may rely on
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accumulated assets in addition to income, but wealth was
not measured in this study. Although we used survival models
that account for censoring due to loss to follow-up, differen-
tial loss to follow-up remains a concern in longitudinal stud-
ies, such as NHATS. Low socioeconomic status is often
associated with loss to follow-up.43 To the extent that income
is associated with both loss to follow-up and homebound sta-
tus in our sample, it would bias our estimates of the relation-
ship between income and homebound incidence toward the
null. Although our measure of homebound status is limited to
a 1-month period (i.e., last 30 days) and based on self-report
at yearly intervals, it is the best available measure of home-
bound status available and has been used widely.1,10 Finally,
we only examined baseline income status; future work is
needed to examine change in income as well as other time-
varying attributes in relation to homebound status.

In conclusion, we find that in addition to clinical and
functional characteristics, becoming homebound is strongly
associated with lower income. In the context of wide
income disparities within the United States, more work is
needed to understand whether we can prevent or delay
homebound status and meet care needs for particularly vul-
nerable individuals.
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