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ABSTRACT 

 

OBJECTIVE: To differentiate those homebound with and without dementia, we analyzed 

demographic and modifiable factors that contribute to homebound progression, stratified by 

dementia status.  

METHODS: Using National Aging and Trends Survey (NHATS), a nationally-representative, 

longitudinal annual survey from 2011 to 2017, n=11,528, we categorized homebound progression 

if one transitioned from independence or needing assistance to homebound, institutionalization in 

long-term care nursing homes, or died between 2011 and last year of data available for each unique 

respondent. Using proportional hazards regression, we calculated hazard ratio of various 

demographic and potentially modifiable risk factors on homebound progression.  

RESULTS: Depression, signs of mobility impairment (such as using assistive devices, falls, 

worried about falls), pain, increased risk of homebound progression regardless of dementia status. 

Insurance status and metropolitan status only affected those without dementia in terms of risk of 

progression.  

CONCLUSION: Future care and research should focus on the treatment of depression, mobility, 

and pain for the prevention of progression to homebound status. 
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CHAPTER 1: LITERATURE REVIEW AND INTRODUCTION 

ALZHEIMER’S AND RELATED DEMENTIA (ADRD) BURDEN 

In 2018, one in 10 Americans aged 65 and older has Alzheimer’s dementia 
1. Alzheimer’s 

rose from the 25th most burdensome disease in the US in 1990 to the 12th in 2015 by using age-

standardized disability-adjusted life years (DALYs), or sum of number of years of life lost due to 

premature mortality and number of years lived with disability 1. In 2018 alone, Alzheimer’s and 

other dementias (ADRD) will cost $277 billion in the US healthcare system, and could rise to 

$1.1 trillion by 2050 1. This is not including the 18.4 billion hours of care provided by unpaid 

caregivers, valued at over $232 billion 1. The higher cost for patients with dementia (3x 

compared to those without dementia) are largely due to increased hospitalizations2.  Even after 

adjustment for age, sex, race, and comorbidity, dementia was associated with an incremental cost 

of $6,927, or 3.3 times greater the total healthcare expenditures compared to people without 

dementia2. Those with dementia also have significantly higher number of comorbidities, with 

35% having five or more chronic conditions3.  There are significant overlaps between the 

dementia population and the homebound population.  

HOMEBOUND POPULATION EPIDEMIOLOGY 

A cross-sectional, nationally representative sample of community-dwelling, non-

institutionalized Medicare beneficiaries ages 65 and older within National Health and Aging 

Trends Study (NHATS) was used to identify the homebound population in the US 4. NHATS 

defined homebound through questionnaires administered to participants in several categories of 

mobility outside the home: completely or mostly homebound if never or rarely left the home in 

the past month or if one left the home once a week or less, semi-homebound/assist if leaving the 

home was difficult or needed personal assistance from another person, and the rest were non-
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homebound 4. Homebound status was independently associated with 2.1 times the risk of death 

in two years 5. The completely homebound were also more likely to have more chronic 

conditions (4.9 vs 2.5) and have been hospitalized within the past 12 months (52.1% vs 16.2%) 

compared to the non-homebound 4. Functional mobility disorders such as poor Get Up and Go 

were independently predictive of mortality in patients with dementia (HR 1.66)6. Additionally, 

physical disability has a synergistic effect with cognitive impairment on mortality even after 

adjustment for polypharmacy, sensory deficits, depression, falls, and Charlson’s Comorbidity 

Index (aHR 2.72, 95% CI 1.43-5.18)7. The significant mortality and morbidity burden of being 

homebound with dementia led the investigator to question the potentially different risk factors 

for progression of homebound status among those with and without dementia.  

THE RELATIONSHIP BETWEEN HOMEBOUND AND DEMENTIA 

NHATS also performed two-hour in-home evaluations of cognitive and physical 

function, showing that dementia prevalence was strongly correlated with degree of homebound 

status 4. Eighty percent of those who were completely homebound had dementia, vs 55% in 

mostly homebound; 57% in those who never leave home by themselves but were semi-

homebound, and 14.8% of those who were not homebound 4. NHATS was able to successfully 

identify patients with dementia compared to claims-only diagnosis codes with 59% rate of 

underdiagnoses or lack of patients’ awareness of a diagnosis8.  

Those with dementia were more likely to become homebound over time or persistently 

remain homebound9. It is important to assess whether those with dementia have unique risk 

factors or are more sensitive to certain risk factors compared to those without cognitive 

impairment. Current epidemiology of homebound population does not distinguish those who are 

homebound due to physical vs cognitive impairment.  
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RISK FACTORS FOR HOMEBOUND PROGRESSION 

In the investigator’s literature review, searching PubMed with Mesh Terms “homebound 

person” AND “risk factors”, which returned only 43 publications, of which only 36 in English. 

Alternatively, searching with Mesh Terms “homebound person” AND “hospitalizations” resulted 

in only 18 articles in English. Due to concern that the combination of Mesh Terms was too 

restrictive, investigator broadened the search to only the Mesh Term “homebound person”, 

which then resulted in 519 results in English and studied in Humans. Additionally, the 

investigator identified all relevant articles published based on NHATS database in the past 2 

years, identifying 16 more articles10. A manual review of titles and sorting via “best match” 

resulted in the following relevant studies.  

Ornstein, et al. found that the prevalence of homebound was 5.6% or about 2 million 

Medicare beneficiaries in cross-sectional NHATS data of 2011 4. Based on NHATS weights, an 

estimated 395,422 people who were completely homebound and more than 1.5 million who were 

mostly homebound in the US in 2011 4. Completely homebound individuals were more likely to 

be older, female, non-White, have less education and income compared to the non-homebound 

population 4. Not only were the homebound more likely to have dementia based on objective 

cognitive assessment but they were also more likely to have positive depression screens, less 

ability to walk at least 6 blocks, more assistance needed with self-care activities such as help 

eating, bathing, toileting and dressing 4.  

This cross-sectional data does not account for those who recover their homebound status 

as the questionnaire is limited to mobility over the past month, nor seasonal changes such as 

winter months. Also, only 5.8% of interviews were conducted with a proxy, which may create 

differential measurement bias for those with dementia and may not be able to recall their past 
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month’s mobility patterns accurately. It is also possible that those who are homebound are 

overrepresented among the non-responders, further creating differential measurement bias. 

Despite these limitations, Ornstein’s article was the best generalizable sample of homebound and 

defined homebound into specific and differential categories.  

Few studies in literature show risk factors that lead to being homebound in a prospective 

manner. Xiang et al separated the homebound in NHATS into three categories: “never” meaning 

those who remained non-homebound (65.5%), “chronic” that were persistently homebound 

(8.3%), and “onset” (26.2%): those with rapid increase in risk of being homebound over the 7 

year period9. They found that older age, Hispanic ethnicity, social isolation, past or current 

smoking, IADL limitations, probable dementia, and use of a walker or wheelchair increased the 

risk of being on the “onset” and “chronic” trajectory9. Depression, anxiety, chronic conditions, 

and ADL limitations increased the risk of remaining homebound or being on the “chronic” 

trajectory9.  They did not find barriers at entry of the home to be a predictor of increasing 

homebound status. Although Xiang et al’s study of homebound trajectories was very similar to 

this thesis, they did not focus specifically on dementia subgroup nor modifiable risk factors.  My 

study examining those who are homebound with dementia will expand the existing literature 

because the caregiving intensity is the greatest for those caring for patients with dementia living 

in the community settings11,12.   

 Katsumata et al. used longitudinal annual self-questionnaire data in Japan and found that 

baseline fall and homebound status are significantly associated with further decline in Activities 

of Daily Living (ADLs) over one year 13. Those who were homebound but did not fall at baseline 

had 3.43 odds of ADL decline at 1 year (95% CI 1.51-7.79) compared to those who were not 

homebound and not fallen. Those who were homebound and had fallen at baseline had 4.03 OR 
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(1.23-13.18) of ADL decline at 1 year compared to those who were non-homebound and had not 

fallen.  

Based on these ORs, Katsumata concluded that being homebound at baseline is a stronger 

predictor of subsequent ADL decline compared to falls. However, the confidence interval of 

homebound and fallen was wider than being homebound but not fallen; likely due to much 

smaller sample size of the homebound and fallen group (n = 24). This study was conducted in 

Japan, limiting generalizability to the American older adults as the Japanese prevalence of falls 

were lower than European and American studies previously cited (15% fell in past year vs 22-

37%). Katsumata also measured homebound as activities over the past 1 week, in contrast to 

NHATS, which measured activities over the past 1 month. Katsumata only analyzed those who 

had at least one follow up in time, which could be a differential bias that predominantly excluded 

those who fell and were homebound from the analysis.  In contrast to the limited generalizability 

of Katsumata, Smith et al sampled a larger group of frail older adults in America. 

Smith et al. sampled over 1,000 frail older adults in Detroit Michigan longitudinally from 

2001 to 2008 using standardized Resident Assessment Instrument for Home Care, which is 

collected by home health nurses as part of Medicare home health evaluation and payment. They 

showed that severe mobility impairment (OR 1.52, 95% CI 1.28, 1.81), fear of falling (OR 3.55, 

95% CI 1.91, 6.59), and barriers at entry of the home (OR 2.14, 95% CI 1.3, 3.53) were strongly 

associated with becoming homebound 14. These risk factors however, were not specific to people 

with dementia.  

Although the literature on risk factors for falls in community dwelling older adults is 

abundant, there are fewer studies on the association and interplay of physical function and 

cognitive function. We know from existing literature that physical impairment and cognitive 
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impairment have synergistic effects on poor outcomes such as falls and mortality 1567. A meta-

analysis of physical function on incident dementia showed that poor lower body physical 

function (pooled OR: 1.94) and overall parkinsonism, features such as bradykinesia (pooled OR: 

3.05), were associated with incident dementia 16.  

Smith’s study also measured environmental data several years later than the individual 

data collection, thus limiting the interpretation of barriers at entry of the home as a significant 

risk factor. Although the authors concluded that the environment is unlikely to have changed 

significantly over 6-year interval, it is very possible that the external home environment declined 

significantly, especially for a rapidly declining inner city such as Detroit. Smith’s study also has 

limited external generalizability because it was specific to older adults receiving home care 

services in inner city Detroit. Not all homebound adults receive home care services billed 

through Medicare. In contrast, Xiang’s study is more generalizable since it used NHATS 

database in a similar fashion as Ornstein et al.  

Although Xiang and Brooks’ study was only cross-sectional data of NHATS population 

in 2011, they separated participants into similar categories of homebound as Ornstein. Xiang and 

Brooks evaluated cross-sectional risk factors for positive depression screen on Patient Health 

Questionnaire-2 (PHQ-2)17. Due to the significant overlap between dementia and depression, I 

chose to include this article in this review despite that it was cross-sectional in nature. According 

to Xiang, among the homebound group, risk factors for depression included a diagnosis of heart 

disease, higher ADL and IADL (Instrumental Activities of Daily Living such as driving) needs, 

limitations in activities due to pain, and difficulty in communication17. Among the semi-

homebound group, significant risk factors for depression included male sex; limited English 

proficiency; a diagnosis of arthritis, diabetes or stroke; higher number of ADL and IADL needs; 



13 
 

and limitations in activities due to pain17. NHATS defined “limited English proficiency” as a 

response of “not well” or “not at all” when asked how well one understood or spoke English 17. 

Limited English proficiency raises the concern of differential measurement bias with either over 

or under self-report of depressive symptoms to the PHQ-2, especially since this was only a 

significant risk factor among the semi-homebound, but not of the completely homebound group. 

Although NHATS surveyors interviewed in Spanish if the participant is Hispanic, this does not 

account for other ethnicities or languages. The significant prevalence of dementia in the 

homebound population (up to 50% in the homebound and depressed group) also limits the 

interpretation of depressive symptoms as self-report answers.  

CURRENT GAPS IN KNOWLEDGE 

This critical literature review confirms this the need for increased understanding of 

factors that contribute to the increased dependency and homebound status in persons with 

dementia and living at home. Therefore, this creates the impetus to initiate the investigator’s 

Master Thesis on this important subgroup of patients with dementia and are homebound. The 

investigator also used longitudinal NHATS data to evaluate risk factors that precede the change 

in homebound status or functional decline in those with and without dementia.  It is important to 

ask whether those with both dementia and are homebound have unique risk factors compared to 

homebound patients without dementia for targeted interventions that may reduce the excessive 

cost and healthcare burden of those with dementia. For this thesis, the investigator categorized 

homebound status into three categories with clearer nomenclature: independent (or non-

homebound4), assist (or semi-homebound4), and homebound (or completely/mostly 

homebound4).  
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SPECIFIC AIMS AND HYPOTHESIS 

There are 2 million Americans who are homebound, based on the National Health and Aging 

Trends Study (NHATS), a cross-sectional, nationally representative sample of community-dwelling, non-

institutionalized Medicare beneficiaries ages 65 or older4. Homebound status in older adults indicates 

vulnerability to worse healthcare outcomes, as demonstrated in NHATS: homebound status is 

independently associated with over twice the risk of death, in addition to more comorbidities, more 

functional impairment, and dementia4-5. The prevalence of Alzheimer’s disease and related dementias 

(ADRD) is particularly high in older adults who are homebound. ADRD prevalence is strongly correlated 

with degree of homebound status: 80% of those who were completely homebound (never or rarely left 

home) had dementia, vs 57% in those who were semi-homebound (left home with difficulty or another 

person’s assistance), and 14.8% of those not homebound4. In 2018, Alzheimer’s and other dementias cost 

$277 billion in the US healthcare system, and could rise to $1.1 trillion by 2050, not including care 

provided by unpaid caregivers, valued at over $232 billion1. Those with dementia have three times the 

healthcare cost compared to those without dementia, largely due to increased hospitalizations2 in this 

multi-morbid population, where 35% have five or more chronic conditions3.  Persons living with 

dementia (PLWD) who are homebound represent a sub-group of older adults for whom cost of care is 

high, outcomes are poor, and quality of care low. Therefore, it is essential to differentiate those 

homebound with dementia compared to those homebound but not demented with the goal of personalized 

approach to clinical care.  

The gap in literature are modifiable risk factors for progression of functional impairment. 

Modifiable risk factors such as environmental, social, or medical factors could lead to future 

interventions.  

We hypothesize that those with dementia have unique risk factors that worsen the decline in 

homebound progression, leading to worse healthcare outcomes.  
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Aim 1: analyze data from NHATS from 2011 to 2017 to identify modifiable factors at baseline associated 

with increased risk of homebound progression, from independent to needing assistance or from assist to 

homebound (including transitions to nursing home or death as progression), comparing those who have 

dementia vs those without dementia.  

The prospective data within NHATS will allow us to differentiate the risk factors that precede the 

progression of increasing homebound status. The dataset is generalizable and scaled to represent the 

entire older adult population within the US. This new knowledge is of high public health importance for 

the homebound and those with dementia. In addition, these aims will lay the groundwork for future 

interventions that specifically target these risk factors identified.  

CONCEPTUAL FRAMEWORK 

The conceptual model for the research question focuses on the various factors that 

influence progression of functional impairment from independence to homebound and/or long-

term care nursing home placement and/or death (Figure 1). Several variables are not included in 

the conceptual model due to limitations of NHATS dataset. Mild cognitive impairment (MCI) 

and subjective memory complaints are not available in NHATS, so they are not included in this 

conceptual model. NHATS collects self-reports of well-being and measures of self-efficacy and 

resilience. Since only 6% of NHATS participants’ information were collected via proxy and 

because the majority of the homebound also have dementia according to objective cognitive 

testing, self-reports from the homebound population may be unreliable.  

NHATS cannot account for seasonal variations in homebound status such as winter 

weather, so that is not included in this conceptual model.  

 There are several individual factors and comorbidities that are on the causal pathway to 

the progression of homebound status. For example, depression (positive PHQ-2 in NHATS), 
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arthritis, history of falls, multimorbidity, may be the causes of becoming homebound. 

Environmental factors include factors that could be on the causal pathway of homebound 

progression. Home environment, such as stairs to entry of the home, can be the cause that 

someone with arthritis needing assistance to leave the home, thus in need of assistance. 

Availability of social support is likely on the causal pathway for homebound progression. 

Demographics such as age, sex, race/ethnicity, marital status, and educational level are all 

confounders in the conceptual framework for progression of homebound status. Thus they are 

adjusted in proportional hazard ratios of non-demographic variables’ risk of homebound 

progression. Due to the time involved in obtaining Medicare outcomes data such as 

hospitalizations and other utilization data, the investigator chose to focus on publicly available 

data within NHATS.  
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CHAPTER 2 

MODIFIABLE RISK FACTORS FOR HOMEBOUND PROGRESSION AMONG 

THOSE WITH AND WITHOUT DEMENTIA IN A LONGITUDINAL SURVEY OF 

COMMUNITY-DWELLING OLDER ADULTS 

Mia Yang, MD1; Nicholas Pajewski, PhD2; Mark Espeland, PhD1; Doug Easterling, PhD3; Jeff 

D. Williamson, MD MS1 

1Department of Internal Medicine, Section on Gerontology and Geriatric Medicine, Wake Forest 

School of Medicine, Winston-Salem, NC 
2Department of Biostatistics and Data Science, School of Public Health Sciences, Wake Forest 

School of Medicine, Winston-Salem, NC 
3Department of Social Sciences and Health Policy, School of Public Health Sciences, Wake 
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ABSTRACT 

 

OBJECTIVE: To differentiate those homebound with and without dementia, we analyzed 

demographic and modifiable factors that contribute to homebound progression, stratified by 

dementia status.  

METHODS: Using National Aging and Trends Survey (NHATS), a nationally-representative, 

longitudinal annual survey from 2011 to 2017, n=11,528, we categorized homebound progression 

if one transitioned from independence or needing assistance to homebound, institutionalization in 

long-term care nursing homes, or died between 2011 and last year of data available for each unique 

respondent. Using proportional hazards regression, we calculated hazard ratio of various 

demographic and potentially modifiable risk factors on homebound progression.  

RESULTS: Depression, signs of mobility impairment (such as using assistive devices, falls, 

worried about falls), pain, increased risk of homebound progression regardless of dementia status. 

Insurance status and metropolitan status only affected those without dementia in terms of risk of 

progression.  

CONCLUSION: Future care and research should focus on the treatment of depression, mobility, 

and pain for the prevention of progression to homebound status. 
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INTRODUCTION 

There are 2 million Americans who are homebound, based on the National Health and Aging 

Trends Study (NHATS), a cross-sectional, nationally representative sample of community-dwelling, non-

institutionalized Medicare beneficiaries ages 65 or older4. Homebound status in older adults indicates 

vulnerability to worse healthcare outcomes: homebound status is independently associated with over 

twice the risk of death, in addition to more comorbidities, more functional impairment, and dementia4-5. 

The prevalence of Alzheimer’s disease and related dementias (ADRD) is particularly high in older adults 

who are homebound. ADRD prevalence is strongly correlated with degree of homebound status: 80% of 

those who were completely homebound (never or rarely left home) had dementia, vs 57% in those who 

were semi-homebound (left home with difficulty or another person’s assistance), and 14.8% of those not 

homebound4.  

In 2018, Alzheimer’s and other dementias cost $277 billion in the US healthcare system, and 

could rise to $1.1 trillion by 2050, not including care provided by unpaid caregivers, valued at over $232 

billion1. Those with dementia have three times the healthcare cost compared to those without dementia, 

largely due to increased hospitalizations2 in this multi-morbid population, where 35% have five or more 

chronic conditions3.  Persons living with dementia (PLWD) who are homebound represent a sub-group of 

older adults for whom cost of care is high, outcomes are poor, and quality of care low. Therefore, it is 

essential to differentiate those homebound with dementia compared to those homebound but not 

demented with the goal of personalized approach to clinical care.  

The gap in literature is whether there are modifiable risk factors for progression of functional 

impairment and increased homebound status. Modifiable risk factors such as environmental, social, or 

medical factors could lead to future interventions specific to this population. We hypothesize that 

depression and social isolation are particularly risky for persons living with dementia to progress in their 

homebound status.  
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METHODS 

Study sample 

Data are from both the original cohort of National Health and Aging Trends (NHATS) 

respondents in 2011 and the replenishment cohort in 2015. NHATS drew a random sample of 

individuals age 65 and older living in the contiguous US from Medicare enrollment file in 2010 

(for the original cohort) and 2014 (for the replenishment cohort) with oversampling of those over 

90 years old and non-Hispanic blacks. We excluded nursing home respondents of NHATS from 

2011 to 2017 and excluding the groups that are already homebound in 2011 and in 2015 

(baseline years for the original and replenishment cohorts). Interviews were completed annually 

and between the original and the replenishment cohort resulted in 11,528 unique respondents. 

Two-hour in-person interviews were conducted to collect self or proxy-reported physical 

activity, functional status, chronic health conditions, and economic status. Physical and cognitive 

batteries were conducted. Annual attrition from NHATS varied between 12.7% (between 2015 to 

2016) to 18% (2012-2013 and 2013-2014).  

Dementia categorization 

NHATS categorized cognitive status into three groups -- probable dementia, possible 

dementia (or MCI), or cognitively normal18 based on 3 factors: prior diagnosis by a physician 

through sampled person or proxy’s self-reports, proxy scores on the AD8 Dementia Screening 

Interview (which includes temporal orientation, memory, judgment, and function tests), and 

additional in-person tests that evaluate the participant’s memory, orientation, and executive 

function. Using the Aging, Demographics, and Memory Study (ADAMS) as a reference, the 

NHATS broad definition of dementia (probable and possible dementia combined) has high 

sensitivity (85.7%) for dementia. Specificity is high for both the narrow definition (probable or 
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no dementia) (87.2%) and the broad definition (probable + possible dementia vs no dementia) 

(61.6%)18. We used the narrow definition of dementia (probable dementia vs no dementia) in this 

study as we wanted to higher specificity for those who had dementia to be clearly differentiated 

in potential modifiable risk factors compared to those with no dementia.  

Homebound definition 

NHATS has no pre-defined measure of homebound status. We used Ornstein’s definition 

of homebound status by creating frequency of respondents leaving home, whether respondent 

had difficulty leaving home, and whether help was required to leave home4. Our categorizations 

of homebound status into 3 categories: independent, assist, and homebound, correspond to 

Ornstein’s categorization of “not homebound”, “semi-homebound”, and “homebound.4” 

Primary outcome: progression to homebound status 

The investigator identified progression of homebound status as an ordinal survival 

analysis with repeated measures of the same NHATS respondents followed annually over the 7 

waves of NHATS from 2011 to 2017. Since respondents could change from assist to independent 

or to homebound in consecutive years, we chose to compare the homebound classification for the 

last year available for each respondent vs their baseline year’s homebound classification. Since 

respondents could move to nursing homes for long-term residence or die in subsequent years, we 

included transitions to nursing home or death within the definition of homebound progression. 

We calculated the homebound progression event without nursing home or death in the definition 

and resulted in 6.5% (845) fewer progression events (from 3,330 to 2,485 events).  

Other Dependent Variable Definitions 
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We dichotomized respondents into depressed if they responded that they lacked interest 

in usual activities or felt down or hopeless more than ½ of the days in the past month. We 

dichotomized respondents into having sleep problems if they responded that they took more than 

30min to fall asleep or had trouble falling back to sleep some nights, most nights, or every night. 

We defined social isolation in this study as having 1 or less person in each respondent’s social 

network. Multimorbidity was defined as having at least 3 chronic conditions. 

Data analysis 

We used cox proportional hazard regression (SAS v. 9.4, Cary NC) to analyze the risk of 

dependent variables on homebound progression. Model variables include adjusting for age, 

gender, race, marital status, and educational status. Potential modifiable predictor variables 

include living in metropolitan area, insurance status, environmental factors such as barrier at 

entry of home, fear or falls or falls, depression, pain, poor sleep, multimorbidity, social isolation, 

and sensory impairments such as hearing impairment or vision impairment. Since there were 

more than one questions for certain variables such as falls or hearing impairment, we chose the 

questions that had the least number of missing data.     

We analyzed the interaction among risk factors (covariates) with dementia status in 

Tables 2 and 3. Supplemental Table 1 shows interaction of various risk factors with homebound 

status. Supplemental Table 2 shows interaction between homebound status and dementia status.  

Results:  

We found that NHATS respondents with dementia had higher prevalence of progression to 

more dependent states of homebound by their final round (Table 1). Only 8.2% of those 

independent and without dementia progressed to homebound status by their final rounds of 
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NHATS compared to 27.8% of those who were independent but had dementia progressed to 

homebound by their final rounds. There were reversals of homebound status, such as from 

homebound to assist or to independence in subsequent rounds, but the majority of those who 

were initially homebound stayed homebound at their final rounds (78.7% of those with dementia 

vs 56.4% of those without dementia). This is not surprising as dementia is neurodegenerative in 

nature while those who were homebound due to presumably physical impairment could 

potentially improve in their independence with rehabilitation. Only 22.7% of those with no 

dementia progressed in their homebound status compared to 39.2% of those with possible 

dementia and 55% of those with probable dementia (data not shown).  

We found that depression, mobility impairments such as using cane or walker, falls within 

the past 1 month, worry about falls, and report of being bothered by pain were potentially 

modifiable risk factors that significantly increased the risk of homebound progress regardless of 

dementia status, after adjusting for demographic variables such as age, gender, race/ethnicity, 

marital status, and educational status. Depression increased the risk of homebound progression 

regardless of dementia status (interaction p-value 0.11). Signs of mobility impairment, using a 

cane or walker, significantly increased risk of homebound progression, among those without and 

with dementia (HR 1.968, HR 1.386, respectively). However, use of assistive devices such as 

cane/walker was more common among those with dementia (interaction p-value <0.001 in table 

3, supplementary table 2). Both past history of falls or worry about falling were associated with 

increased risk of homebound progression, regardless of dementia status. Neither wearing glasses 

nor wearing hearing aids posed a significant subsequent risk for progression of homebound 

status regardless of dementia status. Social isolation did not significantly affect the progression 

of homebound status, regardless of dementia status. Stairs to enter the home had slightly reduced 
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risk of homebound progression only among those without dementia (HR 0.913 (0.836, 0.998)). 

Environmental modifications had no significant impact on homebound progression regardless of 

dementia status.  

Insurance status differed in risk of homebound progression only for those without dementia. 

Having long-term care insurance slightly decreased the risk of homebound progression (HR 

0.822 (0.733, 0.923)). But having Medicaid was associated with higher risk of homebound 

progression among those without dementia (HR 1.322 (1.174, 1.487)). Living in a metropolitan 

area was associated with slightly reduced risk of homebound progression (HR 0.891 (0.808, 

0.982)).  

Discussion and Conclusion 

Confirming the previously reported  epidemiology of  homebound status4, our study 

found that those who have progressed to homebound status were older, more likely to be women, 

non-White, separated or living alone. When examining the subgroup of those with dementia 

separately from those without dementia, education did not have an impact among those with 

dementia in progression to homebound status. This may be due to different reasons for becoming 

homebound among those with dementia. For example, those with cognitive impairment need 

assistance to leave home, vs those without dementia, physical impairment is the basis of their 

needing assistance to leave home. Since education is also associated with dementia, it is not clear 

why education may not be predictive of progression in persons with dementia. Interestingly, 

those with high school education had slightly lower risk of progression to homebound compared 

to those with college or higher degrees. Possibly one’s wealth, which is associated with 

educational attainment, is not well correlated with one’s social support.  
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Among the modifiable factors for homebound progression, depression increased the 

likelihood of homebound progression regardless of dementia status. However, NHATS asks the 

participant about depression in the same way regardless of respondents’ dementia status. Thus, it 

is possible that those proxy answers for respondents with dementia were not as accurate as those 

without dementia. For example, how often has the respondent had little interest or pleasure in 

doing things may be difficult to distinguish from apathy of dementia to proxies. Regardless, 

depression would be important to treat in future interventions as it increases the risk of 

homebound progression in those without dementia and depression frequently co-occurs among 

those living with dementia. We also may need to broaden our definition of social isolation to 

more than ≤1 person in one’s social network. We adjusted for marital status or living with 

someone when looking at the risk from social isolation, which may have been over-adjusted as 

living alone is a statistically significant elevated risk for homebound progression among those 

without dementia.  

Sensory modifications such as glasses and hearing aids had no impact on homebound 

progression regardless of dementia subgroup despite having significant interaction with 

homebound status. This is in contrast to existing literature of self-reported vision and hearing 

impairment associated with shorter life expectancy and shorter duration of life without health 

problems19. It is possible that homebound progression is a multifactorial etiology and that 

sensory impairments alone showed no significant increased risk. Future studies can examine the 

risk of multiple factors at predicting homebound progression.  

Not surprisingly, signs of mobility limitation such as using a cane or walker and recent 

falls were strongly associated with an increased risk of homebound progression regardless of 

presence of dementia. Assistive devices are manifestations of mobility impairment, which is 
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more strongly associated with risk of becoming homebound among those without dementia; 

possibly due to the different etiologies of becoming homebound: through primarily physical 

disability vs primarily cognitive disability. Respondents without dementia who reported being 

worried about falls were associated with higher risk of homebound progression compared to 

respondents with dementia. Again, this may suggest inaccuracies of proxy reports for those with 

dementia. NHATS reported that only 6% of responses were from proxy yet 12.5% of NHATS 

respondents were classified as having dementia after proxy-reports and objective cognitive 

testing, suggesting that among those with dementia, likely half of their responses were inaccurate 

due to unrecognized cognitive impairment.  

Social isolation, which is defined in this study as having less or equal to 1 person in the 

participant’s social network, was not associated with homebound progression, regardless of 

dementia status. This, again, may be due to the complicated mediating pathways between 

cognitive impairment, disability, loneliness, and social resources20. 

Environmental home modifications such as ramps, stair glides, had no impact on 

homebound progression, regardless of dementia classification.  But this is limited by the large 

percentage of missing responses in NHATS. Having stairs to enter the home had slightly reduced 

likelihood of becoming homebound only among those without dementia (table 2). This possibly 

suggests that going up and down stairs to enter the home translates to a mild form of exercise on 

a daily basis. However, fewer of those who are homebound without dementia had stairs at the 

entrance (supplementary table 2), possibly implying that those with physical limitations 

purposely chose a home environment without stairs to enter due to their physical limitations.  

Living in metropolitan area and having long-term care insurance were associated with 

slightly lower risk of homebound progression only among those without dementia, even after 
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adjusting for demographic variables such as education and race. Is there availability of 

community resources such as public transportation, exercise activities, that preferentially allow 

urban older adults to retain their independence? Further research is needed to determine the 

underlying mechanism of why living in metropolitan areas and having long-term care insurance 

were particularly important for those without dementia in terms of homebound progression.   

In summary, this analysis’ strengths include multi-layered factors ranging from 

individual to environmental. The prospective data within NHATS allowed investigator to 

differentiate which factors were truly risk factors that precede the progression of increasing 

homebound status. The dataset is generalizable and scaled to represent the entire older adults 

within the US. This new knowledge identified the unique risk factors and high public health 

importance of the homebound and population living with dementia in the literature. 

Limitations include potentially unreliable self-reported measurements of risk factors due 

to the high prevalence of dementia among the homebound and the small percentage of proxy 

answers in NHATS. NHATS reports that only 6% of sample were collected from proxy21, 

however our study found that about 12% of NHATS sample had probable dementia after 

collection of subjective reports (from respondent and/or proxy) as well as objective cognitive 

testing. Another limitation is that only baseline risk factors were captured in the analysis but we 

know that risk factors such as depression and health conditions vary over time. Further, many of 

the NHATS questions were focused on immobility over the past one month of NHATS 

interview. Depending on when each respondent received the NHATS interview, the interview 

may not reflect seasonal changes that may negatively affect one’s ability to leave their home 

without assistance. NHATS has an annual attrition rate of 12-18% and had a replenishment 

cohort in 2015. We tried to include the competing risks of long-term care institutionalization and 
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death into our definition of homebound progression as a way to capture those who were no 

longer captured by the NHATS survey.  

Future studies should prospectively test modifying depressive symptoms, pain symptoms, 

and mobility problems as an approach to preventing progression to homebound status, regardless 

of dementia status.  In addition, this information may be useful in the advocacy for future 

funding for interventions that specifically focus on these risk factors for progression of disability 

that characterized homebound status. Future research may also investigate the underlying 

mechanism behind why long-term care insurance and metropolitan status were associated with 

being mildly protective against progression to homebound status for those without dementia. Are 

older adults who obtain long-term care insurance more likely to be purchasing them due to 

physical debility rather than cognitive debility?  

 In conclusion, there are fewer than expected differences in risk factors for homebound 

progression between those with and without dementia. Depression, mobility problems, falls, and 

pain are key risk factors to target in future intervention trials to evaluate whether treatment of 

those risk factors translate to the prevention of deterioration of independence or the progression 

of homebound.   
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Figure 1: Conceptual Model for homebound progression 
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Table 1: Initial and final homebound status stratified by dementia status, NHATS 2011-2017 

(n=11,528). 

 

Table 2:  Demographic factors related to homebound progression based on proportional hazards 

regression among individuals living independently at baseline, NHATS 2011-2017 (n=11,528). 

Demographic Risk 

Factor 

No Dementia 

HR [95% CI] 

Dementia 

HR [95%] 

Interaction p-

value 

Age 1.075  

[1.069,1.080]* 

1.030 

[1.020,1.039]* 

P<0.001 

Gender 

   Female 

   Male 

 

1.000 [0.923,1.083] 

1.000 (ref) 

 

0.911 [0.786,1.056] 

1.000 (ref) 

 

0.68 

Race/Ethnicity 

  NH White 

  NH Black 

   Hispanic 

   Other/Missing 

 

1.000 (ref) 

1.103 [0.919,1.116] 

0.928 [0.777,1.108] 

0.824 [0.663,1.024] 

 

1.000 (ref) 

0.897 [0.767,1.050] 

0.654 [0.502,0.851]* 

0.457 [0.340,0.664]* 

 

 

0.004 

Marital Status 

   

Married/Cohabitating 

   Separated/Alone 

 

1.000 (ref) 

1.522 [1.404,1.649]* 

 

1.000 (ref) 

1.129 [0.972,1.312] 

 

<0.001 

Educational attainment 

   College graduate 

   High school  

   Not high school grad 

 

1.000 (ref) 

0.827 [0.689,0.993]* 

0.919 [0.768,1.009] 

 

1.000 (ref) 

0.930 [0.738,1.173] 

1.051 [0.832,1.328] 

 

 

<0.001 

*95% CI excludes 1 

 

  

 No Dementia 

Frequency (Percent) 

Dementia 

Frequency (Percent) 

 Initial Status 

Independent  

(missing 948) 

 

Initial Status 

Assist 

(missing 231) 

Initial 

Homebound 

(missing 

110) 

 

Initial 

Independent 

 

Initial 

Assist 

 

Initial  

Homebound 

Final Status 

Independent 

5663 (68.1) 392 (22.2) 52 (7.8) 152 (41.9) 22 (8.6) 5 (3.2) 

Final Status 

Assist  

1029 (12.4) 678 (38.4) 129 (19.3) 110 (30.3) 135 (52.5) 28 (18.1) 

Final Status 

Homebound 

682 (8.2) 463 (26.3) 376 (56.4) 101 (27.8) 100 (38.9) 122 (78.7) 

Total 8322  1764  667  363  257  155  
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Table 3:  Factors related to homebound progression based on proportional hazards regression 

among individuals living independently at baseline, with covariate adjustment for demographic 

factors, NHATS 2011-2017 (n=11,528). *95% confidence interval excludes 1 

Modifiable Factors No Dementia 

HR [95% CI] 

Dementia 

HR [95%] 

Interaction p-

value 

Wears glasses 

   No 

   Yes 

 

1.000 (ref) 

1.080 [0.994,1.173] 

 

1.000 (ref) 

1.052 [0.91,1.217] 

 

0.85 

Depression 

   No 

   Yes 

 

1.000 (ref) 

1.398 [1.266,1.544]* 

 

1.000 (ref) 

1.184 [1.020,1.375]* 

 

0.11 

 

Wears hearing aid 

   No 

   Yes 

 

1.000 (ref) 

0.938 [0.841,1.047] 

 

1.000 (ref) 

0.910 [0.743,1.116] 

 

0.31 

Social isolation 

   No 

   Yes 

 

1.000 (ref) 

1.046 [0.963,1.136] 

 

1.000 (ref) 

0.920 [0.779,1.086] 

 

0.49 

Stairs to enter home 

   No 

   Yes 

 

1.000 (ref) 

0.913 [0.836,0.998]* 

 

1.000 (ref) 

1.011 [0.867,1.179] 

 

0.06 

Environmental 

modifications 

   No 

   Yes 

 

 

1.000 (ref) 

1.049 [0.953,1.156] 

 

 

1.000 (ref) 

0.964 [0.819,1.134] 

 

 

0.17 

Using cane/walker 

   No 

   Yes 

 

1.000 (ref) 

1.968 [1.790,2.163]* 

 

1.000 (ref) 

1.386 [1.172,1.639]* 

 

<0.001 

Falls within past 

month 

   No 

   Yes 

 

1.000 (ref) 

1.382 [1.229, 

1.555]* 

 

1.000 (ref) 

1.334 [1.126, 1.579]* 

 

0.99 

Worry about falls 

   No 

   Yes 

 

1.000 (ref) 

1.525 [1.399, 

1.662]* 

 

1.000 (ref) 

1.254 [1.080, 1.454]* 

 

0.007 

Bothered by pain 

   No 

   Yes 

 

1.000 (ref) 

1.198 [1.104, 

1.300]* 

 

1.000 (ref) 

1.218 [1.051, 1.411]* 

 

0.99 

Trouble sleeping 

   No 

   Yes 

 

1.000 (ref) 

1.070 [0.986, 1.162] 

 

1.000 (ref) 

0.977 [0.843, 1.133] 

 

0.34 

Long-term care 

insurance 

   No 

 

 

1.000 (ref) 

 

 

1.00 (ref) 

 

 

0.09 
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   Yes 0.822 [0.733, 

0.923]* 

0.978 [0.781, 1.225] 

Medicaid 

   No 

   Yes 

 

1.000 (ref) 

1.322 [1.174, 

1.487]* 

 

1.000 (ref) 

0.96 [0.801, 1.151] 

 

<0.001 

Metropolitan status 

   No/rural 

   Yes/metro 

 

1.000 (ref) 

0.891 [0.808, 

0.982]* 

 

1.000 (ref) 

0.94 [0.78, 1.131] 

 

0.98 
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CHAPTER 3: ANCILLARY ANALYSES 

Frequencies of Demographic Variables on Homebound Status and Dementia Status 

Supplementary Table 1 showed that the majority of NHATS respondents were independent 

in their homebound status and did not have dementia (8,167 unique persons). Close to 1,500 

needed assistance to leave the home but did not have dementia. Four hundred and twenty-four 

were homebound but without dementia. The distribution of homebound status among those 

respondents who had dementia were more equitable: 518 were independent with dementia, 525 

needed assistance with leaving the home and had dementia, 398 were homebound and had 

dementia.   

All of those with dementia, regardless of homebound status, were on average older than those 

without dementia. There is a step-wise increase in average age among respondents in 

independent, assistance, to homebound categories. All of those with dementia are on average 

older than those without dementia and there is a similar proportional increase in age as those 

with dementia in independent, assist, and homebound categories. The gender differences were 

more pronounced as the living status deteriorated into homebound status – more women were 

homebound than men, regardless of whether they had dementia. Among race/ethnicity groups, 

non-Hispanic whites were most likely to be independent in living status and without dementia. 

As the living status deteriorates from independent to assist and to homebound, minority (non-

White) respondents were more frequently represented. This trend was more pronounced among 

individuals without dementia (interaction p<0.001).  The majority of NHATS respondents had 

high school or less levels of education. Those with lower educational status were both more 

likely to be homebound and have dementia. Those respondents with less than high school 

education were more likely to be in the dementia category, regardless of homebound status.  
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Although the majority of NHATS respondents were married/cohabitating, more of those who are 

homebound and/or have dementia are separated or living. There are significant differences 

among different groups of homebound status and among different groups of dementia status in 

all demographic variables (supplementary table 1).   

Frequencies of Modifiable Variables on Homebound Status and Dementia Status 

Supplementary table 2 shows the prevalence of modifiable risk factors varies with dementia 

status and homebound status at baseline. Among those without dementia, wearing glasses was 

most prevalent among individuals requiring assistance; while among those with dementia, it was 

most prevalent among those who were homebound (interaction p<0.001). Self or proxy-reported 

depression at baseline was more prevalent among those who are homebound, regardless of 

dementia status. There are significant group differences among those with homebound status and 

between those with and without dementia. Wearing hearing aids did not differ significantly 

among those with different homebound status nor between those with and without dementia 

(interaction p-value 0.28). Social isolation interestingly was more prevalent among those without 

dementia at baseline (33.6% to 39.4%), compared to those with dementia at baseline (16.3% to 

39.6%). Social isolation varied significantly among those of different homebound categories and 

dementia categories (p-value <0.001). Stairs upon entry was most common among those 

independent without dementia and least common among those needing assistance and has 

dementia. Environmental modifications to the home such as ramps, stair glides, were in the 

majority of NHATS respondents regardless of homebound status and dementia status. However, 

the answer to environmental modifications was missing in a large percentage of those without 

dementia (3330 respondents or 33%) compared to those with dementia (247 respondents or 

17%). Use of cane or walker was significantly more common as respondents moved from 
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independent to assist categories, regardless of dementia status. Falls within the past month was 

most common among those with dementia and needing assistance. Those without dementia and 

needing assistance were most commonly bothered by pain. Sleep troubles were most common 

among those without dementia and needing assistance. Those without dementia and independent 

were most likely to have long-term care insurance. More than 1/3 of those homebound, 

regardless of dementia status, had Medicaid. There were no significant group differences for 

respondents living in metropolitan areas regardless of homebound status or dementia status.  

 

 

  



36 
 

Supplementary Table 1:  Associations that demographic factors have with dementia status and homebound status in NHATS 

(n=11,528) 

  

Indep = go out of home without assistance, functionally independent. Assist = had difficulty leaving home or needs assistance to leave 

home. HB = homebound, rarely or never left home in the past month.   

*Inference limited to non-missing respondents. 

 

 No Dementia 

Mean (SD) or Frequency (Percent) 

Dementia 

Mean (SD) or Frequency 

(Percent) 

Group Differences 

(p-values) 

 Indep 

N=8167 

Assist 

N=1496 

HB 

N=424 

Indep 

N=518 

Assist 

N=525 

HB 

N=398 

HB Status Dementia 

Status 

Interaction 

w/ HB 

status 

Age 75.6 (7.1) 78.9 (8.2) 81.0 (7.3) 81.4 (7.3) 83.8 (7.9) 86.0 (7.6) <0.001 <0.001 0.17 

Gender 

   Male 

   Female 

 

3574 (46.0) 

4413 (54.0) 

 

463 (31.0) 

1033 (69.0) 

 

90 (21.2) 

334 (79.8) 

 

268 (51.7) 

250 (48.3) 

 

180 (35.8) 

337 (64.2) 

 

109 (27.4) 

289 (72.6) 

 

<0.001 

 

<0.001 

 

0.13 

Race/Ethnicity 

   Non-Hispanic White 

   Non-Hispanic Black 

   Hispanic 

   Other/Missing 

 

5803 (71.0) 

1594 (19.5) 

399 (4.9) 

239 (3.4) 

 

947 (63.3) 

368 (24.6) 

108 (7.2) 

73 (4.9) 

 

239 (56.4) 

110 (25.9) 

60 (14.2) 

15 (3.5) 

 

284 (54.6) 

144 (27.8) 

52 (10.0) 

38 (7.3) 

 

280 (53.3) 

154 (29.3) 

49 (9.3) 

42 (8.0) 

 

197 (49.5) 

125 (31.4) 

46 (11.6) 

30 (7.5) 

 

 

<0.001 

 

 

<0.001 

 

 

<0.001 

Education, Miss=249 

   College graduate 

   High school graduate 

   Not high school graduate 

 

2069 (25.8) 

4422 (55.1) 

1540 (19.2) 

 

227 (15.5) 

782 (53.4) 

455 (31.1) 

 

41 (9.8) 

200 (47.8) 

177 (42.3) 

 

49 (9.8) 

209 (42.0) 

240 (48.2) 

 

56 (11.20 

198 (39.6) 

148 (49.2) 

 

39 (10.6) 

148 (40.2) 

181 (49.2) 

 

 

0.001 

 

 

<0.001 

 

 

<0.001 

Marital status, Miss=15 

   Married/Cohabitating 

   Separated/Living Alone 

 

4598 (56.4) 

3562 (43.6) 

 

573 (38.4) 

921 (61.6) 

 

113 (26.7) 

310 (73.3) 

 

232 (44.9) 

285 (55.1) 

 

162 (30.9) 

363 (69.1) 

 

112 (28.4) 

282 (71.6) 

 

<0.001 

 

<0.001 

 

<0.001 
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Supplementary Table 2:  Associations of modifiable risk factors have with dementia status and homebound status, NHATS 2011-2017 

(n=11,528). 
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Modifiable risk factors 

No Dementia (10,087) 

Frequency (Percent) 

Dementia (1,441) 

Frequency (Percent) 

Group Differences 

(p-values) 

Indep 

N=8167 

Assist 

N=1496 

HB 

N=424 

Indep 

N=518 

Assist 

N=525 

HB 

N=398 

HB Status Dementia 

Status 

Interaction 

HB vs Dem 

Wears glasses 

   No 

   Yes 

 

3193 (39.2) 

4946 (60.8) 

 

487 (33.0) 

989 (67.0) 

 

149 (36.0) 

265 (64.0) 

 

228 (44.4) 

285 (55.6) 

 

217 (42.1) 

299 (57.9) 

 

153 (40.4) 

226 (59.6) 

 

<0.001 

 

<0.001 

 

0.376 

Depressed 

   No 

   Yes 

 

7131 (87.3) 

1035 (12.7) 

 

1044 (69.9) 

450 (30.1) 

 

254 (60.1) 

169 (39.9) 

 

376 (72.7) 

141 (27.3) 

 

313 (59.9) 

210 (40.1) 

 

178 (45.2) 

216 (54.8) 

 

<0.001 

 

<0.001 

 

0.002 

Wearing hearing aid 

   No 

   Yes 

 

7106 (87.1) 

1055 (12.9) 

 

1275 (85.3) 

220 (14.7) 

 

372 (87.9) 

51 (12.1) 

 

441 (85.8) 

73 (14.2) 

 

453 (87.1) 

67 (12.9) 

 

335 (85.7) 

56 (14.3) 

 

0.38 

 

0.74 

 

0.282 

Social isolation 

   No 

   Yes 

 

5037 (61.7) 

3130 (38.3) 

 

994 (66.4) 

502 (33.6) 

 

257 (60.6) 

167 (39.4) 

 

313 (60.4) 

205 (39.6) 

 

406 (77.3) 

119 (22.7) 

 

333 (83.7) 

65 (16.3) 

 

<0.001 

 

<0.001 

 

<0.001 

Stairs entrance 

   No 

   Yes 

 

1939 (23.7) 

6227 (76.3) 

 

384 (25.7) 

1111 (74.3) 

 

143 (34.0) 

278 (66.0) 

 

159 (30.7) 

359 (69.3) 

 

186 (35.4) 

339 (64.6) 

 

127 (32.1) 

269 (67.9) 

 

<0.001 

 

<0.001 

 

0.010 

Environment modification 

   No 

   Yes 

 

1892 (36.3) 

3325 (63.7) 

 

341 (28.5) 

857 (71.5) 

 

115 (33.6) 

227 (66.4) 

 

176 (45.6) 

210 (54.4) 

 

133 (29.0) 

325 (71.0) 

 

113 (32.3) 

237 (67.7) 

 

<0.001 

 

0.16 

 

0.023 

Using cane/walker 

   No 

   Yes 

 

6959 (85.2) 

1206 (14.8) 

 

434 (29.0) 

1062 (71.0) 

 

104 (24.5) 

320 (75.5) 

 

349 (67.4) 

169 (32.6) 

 

127 (24.2) 

398 (75.8) 

 

105 (26.4) 

292 (73.6) 

 

<0.001 

 

<0.001 

 

<0.001 

Fall within past month 

   No 

   Yes 

 

7603 (93.1) 

563 (6.9) 

 

1217 (81.5) 

277 (18.5) 

 

342 (80.7) 

82 (19.3) 

 

450 (86.9) 

68 (13.1) 

 

378 (72.1) 

146 (27.9) 

 

299 (20.8) 

98 (24.7) 

 

<0.001 

 

<0.001 

 

0.183 

Worry about falls 

   No 

   Yes 

 

6525 (79.9) 

1639 (20.1) 

 

656 (43.9) 

839 (56.1) 

 

194 (45.8) 

230 (54.3) 

 

374 (72.2) 

144 (27.8) 

 

249 (48.0) 

270 (52.0) 

 

203 (51.7) 

190 (48.4) 

 

<0.001 

 

0.51 

 

<0.001 

Bothered by pain 

   No 

   Yes 

 

4250 (52.1) 

3915 (47.9) 

 

344 (23.0) 

1151 (77.0) 

 

110 (25.9) 

314 (74.1) 

 

282 (54.4) 

236 (45.6) 

 

179 (34.2) 

344 (65.8) 

 

137 (34.7) 

258 (65.3) 

 

<0.001 

 

<0.001 

 

0.004 

 

Trouble sleeping          
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Indep = go out of home without assistance, functionally independent. Assist = had difficulty leaving home or needs assistance to leave 

home. HB = homebound, rarely or never left home in the past month.   

*Inference limited to non-missing respondents. 

   No 

   Yes 

3644 (44.6) 

4519 (55.4) 

431 (28.8) 

1064 (71.2) 

124 (29.3) 

300 (70.7) 

248 (47.9) 

269 (52.0) 

190 (36.7) 

328 (63.3) 

155 (39.9) 

234 (60.1) 

<0.001 <0.001 0.094 

Long-term care insurance 

   No 

   Yes 

 

6130 (80.9) 

1442 (19.1) 

 

1174 (86.7) 

180 (13.3) 

 

368 (92.2) 

31 (7.8) 

 

402 (89.5) 

47 (10.5) 

 

405 (85.4) 

69 (14.6) 

 

322 (91.2) 

31 (8.8) 

 

<0.001 

 

0.006 

 

<0.001 

Medicaid 

   No 

   Yes 

 

7080 (89.4) 

837 (10.6) 

 

1089 (76.4) 

336 (23.6) 

 

251 (62.3) 

152 (37.7) 

 

352 (74.8) 

119 (25.2) 

 

318 (66.1) 

163 (33.9) 

 

227 (63.6) 

130 (36.4) 

 

<0.001 

 

<0.001 

 

<0.001 

Metropolitan 

   No (rural) 

   Yes (metro) 

 

1542 (18.9) 

6625 (81.1) 

 

284 (18.9) 

1212 (81.1) 

 

74 (17.5) 

350 (82.5) 

 

91 (17.6) 

427 (82.4) 

 

89 (16.9) 

436 (83.1) 

 

51 (12.8) 

347 (87.2) 

 

0.18 

 

0.06 

 

0.484 
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Future Directions 

There are a number of future studies   that are extensions of this current study, some based 

in NHATS and others not. Within NHATS, we could do a parallel analysis of the modifiable risk 

factors for dementia progression over time. Since homebound status often interact with dementia 

status among different dependent variables such as social isolation, worry about falls, and pain, 

there might be some factors that are strongly associated with dementia progression but not be 

associated with homebound progression, or vice versa. Additionally, we could further 

characterize the subgroup of homebound with dementia from those homebound without 

dementia by including health care utilization and expenditure data. We know that those with 

dementia are costlier than those without dementia in the general Medicare population, but are 

those higher costs preferentially burdened by those homebound with dementia?  We could also 

investigate the caregiving differences (such as number of hours, caregiver burden, caregiving 

cost) among those without and with dementia and are homebound. Even if the person living with 

dementia and is homebound may not have excessive healthcare costs compared to those 

homebound but cognitively intact, their cost of caregiving may differ.   We could associate the 

NHATS dataset with its sister dataset of National Study of Caregiving (NSOC). Further patient-

centered outcomes such as number of days spent at home, could be calculated by linking 

Medicare utilization data with NHATS data to see if those homebound with dementia are 

spending less time at home compared to their counter parts who are homebound but cognitively 

intact. 
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