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Abstract

Background—Homebound older adults have significant multi-morbidity, disability, and 

difficulty accessing care- traits that would suggest a high mortality rate. Yet, the association 

between homebound status and mortality is uncertain.

Design, Settings and Participants—The study sample consisted of 6,400 older adults from 

the National Health and Aging Trends Study (NHATS) interviewed between 2011 and 2013. 

NHATS is a nationally representative sample of Medicare beneficiaries ages 65 and older who 

complete annual, in-person interviews on late-life function and disability.

Measurements—We described two-year mortality rates and the prevalence of homebound status 

in the year prior to death using three categories of homebound status- homebound (never or rarely 

left home in the last month), semihomebound (only left home with assistance, needed help or had 

difficulty) and nonhomebound (left home without help or difficulty).

Results—In unadjusted analyses, two-year mortality was 40.3% in the homebound, 21.3% in the 

semihomebound and 5.8% in the nonhomebound. Homebound status was associated with 
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increased two-year mortality, adjusted for sociodemographics, comorbidities and functional status 

(hazard ratio (HR), 2.08; 95% confidence interval (CI), 1.63-2.65, p<.001). Half (50.9%) of older 

community-dwelling Medicare beneficiaries were homebound in the year prior to death.

Conclusion—Homebound status is associated with an increased risk of death independent of 

functional impairment and comorbidities. In order to improve outcomes for homebound older 

adults and the many older adults who will become homebound in the last year of life, providers 

and policymakers need to extend healthcare services from hospitals and clinics to the homes of 

vulnerable patients.
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INTRODUCTION

A combination of multi-morbidity, functional impairment, and inadequate social support 

confine an estimated two million older adults to their homes.1, 2 While definitions of 

homebound status vary, all are based on the concept that homebound individuals have 

difficulty leaving home to access office-based care.2 Yet, they have significant medical needs 

with an average of five chronic diseases and dependence in at least one self-care activity, 

such as bathing or dressing.1, 3 Although it is well-known that these levels of multi-

morbidity and functional impairment are associated with increased mortality,4, 5 the excess 

risk of death directly attributable to homebound status is uncertain.

An accurate estimate of mortality in the homebound status has critical population health, 

clinical, and research implications. First, policymakers can use population-level data 

regarding homebound status and mortality to estimate the impact and duration of population 

health programs, such delivering long-term services and supports. This same information 

can be used by homebound older adults, their caregivers and providers in planning for future 

medical and caregiving needs.6 Second, understanding the association between homebound 

status and mortality will provide an estimate of the number of older adults who have 

difficulty accessing office-based care at the end of life.7 This knowledge would influence the 

demand for models of care, such as home-based primary and palliative care, designed to 

bring primary care to the homes of individuals with multi-morbidity and functional 

impairment.8-10 Lastly, this knowledge would be an important first step in conceptualizing 

homebound status as distinct from functional status in predicting mortality in older adults.

The epidemiology of homebound status and related health outcomes in the United States, 

including mortality, has been limited by homebound definitions that were based on the 

utilization of Medicare skilled home health services, rather than estimates of patients’ 

frequency of leaving home.2 As a result, the best available prognostic information about 

homebound status comes from international populations and single US practices. Two-year 

mortality estimates range from 17-42% in home-based primary care practices in the US and 

Brazil to 23-40% in nationally representative surveys of community-dwelling older adults in 

France, Israel and Brazil.9, 11-14
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The National Health and Aging Trends Study (NHATS), a nationally representative cohort 

of older adults in the United States now affords the opportunity to relate homebound status 

to mortality.15, 16 The aims of this study were to use NHATS data (1) to determine the 

impact of homebound status on two-year mortality and (2) to describe the prevalence of 

homebound status in the year prior to death among older adults in the United States.

METHODS

Study Sample

The study sample included participants from the National Health and Aging Trends Study 

(NHATS), a nationally representative cohort of adults aged 65 and over designed to 

investigate trends and dynamics in late-life functioning.16, 17 NHATS participants were 

selected from the Medicare enrollment file, the national insurance of 93% of older adults in 

the United States.18 NHATS is following a cohort of 8,245 Medicare beneficiaries (71.3% 

weighted response rate and 87.4% retention at round 3) residing in the contiguous United 

States with annual, in-person interviews and purposely oversampled non-Hispanic Blacks 

and those over age 90. In-person interviews of participants residing in settings other than 

nursing homes include collection of self-reported self-care and household activities, living 

arrangement and economic status. Proxies are interviewed when the participant is not 

available. This study included data from NHATS rounds one, two and three, collected from 

2011-2013. The NHATS study protocol was approved by The Johns Hopkins University 

Institutional Review Board.

Measures

Homebound status—We conceptualized homebound status using Aday and Anderson's 

Behavioral Model of Health Services Use19 and gerontological frameworks for the study of 

disability (Figure 1).15, 20 By convention, predisposing factors are the often poorly mutable 

traits, such age, race and socioeconomic status, that impact health. Enabling factors, such as 

health insurance, are potentially modifiable. Need represents the specific illnesses that cause 

a person to seek healthcare. Together, predisposing, enabling and need factors contribute in 

an additive fashion to health services utilization and health outcomes. Within this 

framework, we conceptualized homebound status as the cumulative effect of multi-

morbidity, functional impairment, social support and environmental resources that make it 

difficult to leave home to access appropriate care, altering healthcare utilization patterns and 

contributing to poor outcomes.21

We defined homebound status using previously published responses to NHATS questions in 

a two-stage process.1 The first stage was based on the frequency of a person leaving his or 

her home. Participants were asked, “How often did you go out in the last month?” 

Participants who responded never or rarely (≤1 day/week) were defined as homebound. In 

stage two, those who responded some days (2-4 days/week), most days (5-6 days/week) or 

every day were categorized as semihomebound or nonhomebound in response to the 

following two questions: “Did anyone ever help you out?” and “How much difficulty did 

you have leaving the house by yourself?” Those who responded that they did receive help 

going out or that that they had a lot, some or a little difficulty leaving the house by 

Soones et al. Page 3

J Am Geriatr Soc. Author manuscript; available in PMC 2018 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



themselves were defined as semihomebound. Participants who neither received help nor had 

any difficulty leaving home alone were defined as nonhomebound.

Outcomes—The primary outcome of the study was two-year mortality. The participant's 

death was reported by informants during attempts to contact the participant for the annual 

interview. In addition to two-year mortality, we also reported homebound status and nursing 

home placement at two-years. Lastly, we looked retrospectively at all deaths over two years 

and described homebound status in the year prior to death.

Covariates—We assessed need, enabling, and predisposing factors independently 

associated with homebound status and mortality.

Need Factors: We included specific chronic diseases as well as the number of comorbidities 

in our analysis. Chronic diseases were reported in response to the question, “Has a doctor 

ever told you that you have” any of the following conditions: heart attack, heart disease, high 

blood pressure, arthritis, osteoporosis, diabetes, lung disease, stroke, dementia/Alzheimer's 

disease, cancer, and hip fracture. The number of chronic diseases also included depression 

and anxiety. We defined depression using the Patient Health Questionnaire-2 (PHQ-2), a 

commonly used screening tool in which participants are asked the frequency with which 

they have felt (1) little interest or pleasure in doing things and (2) down, depressed or 

hopeless. The PHQ-2 score ranges from 0-6 with a score ≥3 denoting possible depression.22 

Similarly, we defined anxiety using a previously established cut-off for the Generalized 

Anxiety Disorder-2 (GAD-2) screening tool.23 Participants provided the frequency with 

which they have been bothered by (1) feeling nervous, anxious or on edge and (2) not being 

able to stop or control worrying. Scores ranged from 0-6, where ≥3 denotes possible 

anxiety.23 Participants were also asked if they have been hospitalized in the last year and the 

number of hospitalizations.

Dementia was defined as probable, possible, or no dementia based on a combination of self-

report and cognitive testing.24 Cognitive testing included evaluations of memory (immediate 

and delayed recall), orientation, and executive function, and was administered to participants 

who completed their own interviews, as well as half of participants whose interviews were 

completed by a proxy. Probable dementia included (1) report by the participant or the proxy 

that he/she had been told by a doctor that the participant had dementia, (2) a score of ≥2 on 

the AD8, an 8-item instrument administered to proxies that assesses the participant's 

memory, temporal orientation, judgment and function25 or (3) ≤1.5 standard deviations 

below the mean in at least two domains of the cognitive battery. Possible dementia was 

defined as ≤1.5 standard deviations below the mean in one domain of the cognitive battery. 

No dementia included participants who had never been told by a doctor that they have 

dementia and whose proxies scored <2 on the AD8 and/or the participant scored >1.5 

standard deviations above the mean on the cognitive battery.

Functional impairment was measured by self-reported self-care and household.26, 27 Self-

care activities included eating, bathing, toileting, dressing and transferring. Dependence in 

the self-care activities was defined as needing help from another person in the last month. 

We defined dependence in household activities as needing help from another person in the 
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last month with laundry, shopping, preparing hot meals, bills and banking, or managing 

medications.

Enabling Factors: Enabling factors included social support and the presence of medical and 

long-term care insurance. Social support was measured by including self-reported marital 

status, living arrangement (alone or with others), and the presence of helpers. Helpers 

included formal and informal caregivers who helped in the last month with a self-care 

activity, household activity, mobility activity (helping them get around inside or outside of 

the home) or a medical care-related activity (sitting in with the participant during a medical 

appointment or help making medical insurance decisions). All participants in the study had 

Medicare insurance. However, we included Medicaid health insurance and ownership of 

long-term care insurance, described as “an insurance that would pay for a year of more of 

care in a nursing home, assisted living or in your home”. Environmental factors, such as the 

presence of stairs or adaptive equipment for mobility and sensory impairments, while related 

to homebound status, have not been shown to be related to survival and were not included in 

this analysis.

Predisposing Factors: Sociodemographic information included self-reported age, gender, 

race and ethnicity, and measures of socioeconomic status, specifically education and income.

Data analysis

Analyses were weighted to account for differential probabilities of selection into the NHATS 

sample and to adjust for potential nonresponse bias.28-30 Thus, analytic weights were used to 

calculate prevalence estimates and standard errors. Demographics, social support, insurance, 

comorbidities and functional measures were compared according to homebound status using 

t-tests and chi-squared analyses with the nonhomebound as the reference group. We 

generated a Kaplan-Meier curve to describe differences in mortality according to 

homebound status. We then used three Cox proportional hazards models to test the impact of 

homebound status on mortality. These included a base model of homebound status, a model 

of homebound status adjusted for demographics, and a model of homebound status adjusted 

for demographics, social support, insurance, comorbidities and function. Confounders in the 

final multivariable model included: age, gender, race, income, living arrangement, number of 

chronic diseases, dementia, depression, and dependence in self-care and household 

activities. We used descriptive statistics to calculate two year outcomes, including 

homebound status, nursing home residence and death, as well as the prevalence of 

homebound status in the year prior to death. Data management and statistical analyses were 

completed using SAS version 9.4.

RESULTS

Of the 7,609 community-dwelling participants who completed a baseline interview, 15% 

(n=1138) were excluded because they were lost to follow-up for the second interview and an 

additional 1% (n=71) was excluded because they had incomplete data to define homebound 

status. The final analytic sample was 6,400. Proxy respondents completed 7% (n=476) of 
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baseline interviews. Participants were 7.5% homebound (n=481), 18% semihomebound 

(n=1,157) and 73.8% (n=4,726) nonhomebound.

Homebound and semihomebound participants differed from the nonhomebound on almost 

all measures of demographics, social support, comorbidities and function (Table 1). 

Specifically, the homebound and semihomebound were older (84.0, 80.6 vs 76.5 years, p<.

001), more likely to be female (73.0%, 66.3% vs 53.1%, p<.001), non-white (32.4%, 23.7% 

vs 16.7% p<.001), and have Medicaid (33.2%, 22.0% vs 8.8%, p<.001) or long-term care 

insurance (21.0%, 13.9% vs 6.7%, p<.001). They also had more chronic diseases (4.7, 4.1 vs 

2.8, p<.001), including higher rates of probable/possible dementia (62.4%, 37.7% vs 14.0%, 

p<.001) and depression (46.1%, 27.0%, vs 10.1%, p<.001), and were more likely to have 

been hospitalized in the last 12 months (44.1%, 39.8%, vs 16.8%, p<.001). Lastly, whereas 

65.5% of the homebound and 40.2% of the semihomebound were dependent in one or more 

self-care activity, only 5% of the nonhomebound were dependent to that degree (p<.001). 

This was also true for dependence in at least one household activity where the prevalence 

was 78.4% of the homebound, 55% of the semihomebound and 7% of the nonhomebound 

(p<.001).

Homebound and semihomebound older adults had higher two-year mortality rates than the 

nonhomebound (Figure 2). One-year mortality for the homebound was 21% and two-year 

mortality was 40.3%. In unadjusted analyses, homebound status and semihomebound status 

were predictive of mortality (hazard ratio [HR] = 8.85; 95% confidence interval [CI] = 

7.30-10.73, p<.001 and HR = 4.08; 95% CI 3.29-5.06, p<.001, respectively) (Table 2). After 

adjusting for demographics (model 2), social support, comorbidities and function (model 3), 

homebound status remained predictive of mortality in both the homebound (HR = 2.08; 95% 

CI = 1.63-2.65) and semihomebound (HR = 1.73; 95% CI = 1.33-2.24).

After one year of follow-up, outcomes differed between the homebound, semihomebound 

and the nonhomebound (Table 3; p<.001 for all comparisons). After two years, a minority 

(12.1%) of the homebound improved and no longer met the definition of homebound. One 

quarter (26.9%) was still homebound, 14.9% had difficulty leaving home independently 

(semihomebound), 5.8% were living in a nursing home and 40.3% were deceased. Of the 

semihomebound, over one quarter (29.1%) improved and were nonhomebound. Half stayed 

the same or worsened with 35.9% still semihomebound, 10.2% homebound and 3.6% in a 

nursing home. The remaining 21.3% were deceased at two years.

Almost 700 NHATS participants died within two years of enrolling in the study, representing 

2.4 million deaths among community-dwelling, Medicare beneficiaries. Half (50.9%) of all 

participants were homebound in the year prior to death. Yet, the prevalence of homebound 

status in the overall population was 5.6%.

DISCUSSION

In this study, we found that being homebound is an independent risk factor for death among 

older adults in the United States (hazard ratio, 2.08; 95% confidence interval, 1.63-2.65, p<.

001). Specifically, older adults who never or rarely left home had a two-year mortality of 
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40.3%. Our findings are similar to international estimates of prognosis among homebound 

older adults,9, 12 as well as estimates of mortality among nursing home residents.31

In this analysis, we conceptualized homebound status as the combination of multi-morbidity, 

functional impairment and inadequate social support that make it difficult for an individual 

to leave home and access care. While our data does not allow us to understand the 

combination of reasons why a given individual does or does not go out, our results suggest 

that the frequency with which someone leaves home is valuable regardless of the etiology. 

This is similar to the concept of life-space mobility- a marker for frailty whereby an 

individual's environment shrinks as their physiologic reserve is overcome by external 

challenges.32, 33 Decreased life-space mobility is also associated with an increased risk of 

death.34 Our findings suggest that homebound status may similarly be a marker for frailty 

and that further research is needed to understand the factors that contribute to homebound 

status and how it impacts access to care.

Our study also showed that 50.9% of community-dwelling older adults were homebound in 

the last year of life. This suggests that half of Medicare beneficiaries will have difficulty 

accessing office-based care when they have the most need. Potential solutions to improve 

access to care include home-based primary and palliative care and home telehealth 

interventions. Home-based primary and palliative care (HBPC) is an alternative to office-

based care that has been shown to meet patients’ medical needs, including decreasing 

hospitalizations,35 while simultaneously improving quality of life for patients and their 

caregivers.36, 37 HBPC also has the added benefit of decreasing overall healthcare costs.38 

Similarly, home telehealth interventions have resulted in decreased healthcare utilization 

among homebound older adults with depression39 and decreased risks of hospitalization and 

death among patients with congestive heart failure.40, 41 Given that telehealth interventions 

and HBPC can improve patient and system level outcomes by bringing medical care to the 

homes of patients with difficulty accessing care, identifying homebound older adults and 

offering them medical care where they need it will only become more important as our 

population ages.

This study has limitations worth noting. First, we relied on assessments of patient function 

that occurred annually and may both under-report the prevalence of homebound status in the 

last year of life as well as imply more stability in homebound status than actually exists. 

Monthly assessments of homebound status would allow us to better understand the disabling 

process and if there is an interaction between the length of time an individual has been 

homebound and their mortality risk. Second, our model relies on self-reported functional 

impairment and comorbidities, which may have differing degrees of reliability depending on 

a participants’ cognitive status and the need for a proxy interview. Finally, our study has a 

short follow-up time of two years and additional time points are needed to establish the 

long-term effects of being homebound. Despite these limitations, this paper is the first, to the 

authors’ knowledge, to describe the impact of homebound status on mortality in a US 

population. It is strengthened by the use of a large and nationally representative data set, a 

small loss to follow-up in the sample of 10.5-14.7% per year, and the reliance on a definition 

of homebound status that is not based on Medicare home healthcare utilization.
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CONCLUSION

This is the first study showing an increased risk of death among homebound older adults in 

comparison to the nonhomebound, adjusted for multi-morbidity and functional impairment. 

We found that two-year mortality is over 40% among the homebound and that half of 

community-dwelling, Medicare beneficiaries will be homebound in the last year of life. 

Multiple effective strategies exist, including home-based primary and palliative care and 

telehealth, that improve access to care and outcomes for this population. Providers and 

policymakers need to expand these and other healthcare services to extend primary and 

specialty from hospitals and clinics to the homes of these frail older adults.
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Figure 1. 
Conceptual Framework for Homebound Status and Poor Health Outcomes
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Figure 2. 
Two-Year Survival of a Nationally Representative Sample of Community-Dwelling, US 

Adults over 65 by Homebound Status
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Table 1

Demographic Characteristics of Community-dwelling Medicare Beneficiaries by Homebound Status from the 

National Health and Aging Trends Study (NHATS), 2011
a

Characteristic NONHOMEBOUND (n=4762) SEMIHOMEBOUND (n=1157) HOMEBOUND (n=481)

p value p value

Age, mean (sd) 76.5 (7.3) 80.6 (8.2) <.001 84.0 (8.5) <.001

Gender, % <.001 <.001

    Male 46.9 33.7 27

    Female 53.1 66.3 73

Race, % <.001 <.001

    White, non-Hispanic 83.3 75.3 67.6

    Black, non-Hispanic 7.2 10.6 12.2

    Hispanic 5.4 9.7 15.3

    Other 4.1 4.4 4.9

Education, % <.001 <.001

    <High school 17.5 33.3 41.7

    High school or GED 26.9 27.2 28.1

    >High school 55.6 39.5 30.2

Living arrangement, % <.001 <.001

    Lives alone 29 35.6 39.2

    Lives with others 71 64.4 60.8

Helpers, % 
b 23.7 78.5 <.001 93.5 <.001

Covered by Medicaid, % 8.8 22 <.001 33.2 <.001

Long-term care insurance, % 6.7 21.0 <.001 13.9 <.001

# Chronic Diseases, mean (sd) 2.8 (1.5) 4.1 (1.9) <.001 4.7 (2.1) <.001

Depression (PHQ4) (range 0-6), % <.001 <.001

    0-2 89.9 73 53.9

    >=3 10.1 27 46.1

Dementia, % <.001 <.001

    Probable/possible dementia 14 37.7 62.4

    No dementia 86 62.3 37.6

Dependent self-care activities, % 
c <.001 <.001

0 95.2 59.8 34.6

1 - 3 4.7 29.4 42.3

4 - 5 <1% 10.8 23.2

Dependent household activities, % 
d <.001 <.001

0 92.7 45.1 20.6

1 - 3 6.6 36.6 41.7

4 - 5 <1% 18.4 37.7

a
Reference group is the nonhomebound for all comparisons
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b
Has help with self-care activities, household activities, mobility (getting around the house or outside), or medical care-related activities (sitting in 

with the participant during a medical appointment or help making medical insurance decisions

c
Self-care activities: eating, bathing, toileting, dressing, transferring

d
Household activities of daily living: laundry, shopping, preparing hot meals, bills and banking, managing medications
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Table 2

Cox Regression Analysis Comparing Two-year Mortality by Homebound Status
a,b

Characteristic Model 1
c

Model 2
d

Model 3
e

HR 95% CI HR 95% CI HR 95% CI

Homebound Status
f

        Semihomebound 4.08 3.29-5.06 3.07 2.42-3.88 1.73 1.33-2.24

        Homebound 8.85 7.30-10.73 5.18 4.14-6.49 2.08 1.63-2.65

a
Reference group is the nonhomebound for all comparisons.

b
p <.05 for all comparisons; HR= Hazard Ratio

c
Model 1= unadjusted;

d
Model 2= adjusted for age, gender, race/ethnicity, living arrangement, income, long-term care insurance;

e
Model 3 = adjusted for age, gender, race/ethnicity, living arrangement, income, long-term care insurance, # chronic diseases, depression, 

dementia, # dependent self-care activities, # dependent household activities.

f
Reference group is the nonhomebound.
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