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Abstract

Background: Identifying factors that affect variation in health care spending among older adults 

with disabilities may reveal opportunities to better address their care needs while offsetting excess 

spending.

Objective: To quantify differences in total Medicare spending among older adults with disability 

by whether they experience negative consequences due to inadequate support with household, 

mobility, or self-care activities.

Design: Observational study of in-person interviews and linked Medicare claims.
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Setting: United States, 2015.

Participants: 3716 community-living older adults who participated in the 2015 National Health 

and Aging Trends Study and survived 12 months.

Measurements: Total Medicare spending by spending quartile in multivariable regression 

models that adjust for individual characteristics.

Results: Negative consequences were experienced by 18.3% of older adults with household 

disability, 25.6% with mobility disability, and 20.0% with self-care disability. Median Medicare 

spending was higher for those who experienced negative consequences with household ($4,866 vs. 

$4,095), mobility ($7,266 vs. $4,115) and self-care disability ($10,935 vs. $4,436) versus those 

who did not. In regression-adjusted analyses, differences in median spending did not vary 

appreciably for older adults who experienced negative consequences in household activities ($338: 

95% CI: $−768-$1,444) but was greater for those with mobility ($2,309: 95% CI: $208-$4,409) 

and self-care disability ($3,187: 95% CI: $432-$5,942). At the bottom spending quartile, 

differences were observed for self-care only ($1,460: 95% CI: $358-$2,561). No differences were 

observed at the top spending quartile.

Limitations: This observational study cannot establish causality.

Conclusion: Inadequate support with mobility and self-care activities is associated with higher 

Medicare spending, especially at the middle and lower end of spending, which creates the 

possibility that better supporting the care needs of older adults could offset some Medicare 

spending.
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Nearly 15 million older Americans live in the community with disability. For these 

Americans, the availability and adequacy of support with daily activities has a profound 

effect on participation in valued activities, quality of life, and health (1–3). Older adults with 

disability are heavy users of services and incur high health care spending (4). Although 

adequacy of support with daily activities may affect health services use and spending, 

evidence is sparse. Prior studies rely on dated information collected from an earlier era 

involving a more institutionally-oriented service delivery environment and have been limited 

to examination of acute hospital and emergency department utilization (5–7): no studies to 

date have examined health care spending.

A better understanding of the association between adequacy of support with daily activities 

and health care spending is particularly important at this juncture. There is growing 

appreciation that the dominant health care payment paradigm prioritizes delivery of medical 

care rather than non-medical factors that affect root causes of health and well-being, such as 

housing, supportive services, or personal care that support function and the ability to safely 

perform daily activities (8, 9). However, recent payment and delivery reform efforts have 

sought to integrate medical and non-medical services to achieve better health and higher 

value care (10, 11). As potentially preventable health care spending is highly concentrated in 

a small subpopulation of frail older adults (12) this population is of high priority to payment 

Wolff et al. Page 2

Ann Intern Med. Author manuscript; available in PMC 2019 December 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and delivery reform (13, 14). Identifying factors that contribute to variation in health care 

spending may reveal opportunities to offset costs while better addressing older adults’ care 

needs.

This study draws on a national survey of older adults and linked Medicare claims to quantify 

differences in health care spending associated with adequate support with daily activities 

among community-living older adults with disability. We examine the consistency and 

magnitude of associations separately for those with limitations in household, mobility, and 

self-care activities as well as by spending quartile. By examining variability in Medicare 

spending for each activity domain across the spending distribution, we provide evidence for 

how health care spending is affected by factors in the broader social environment over and 

above the effects of demographic factors, diseases, and function and we identify sub-groups 

for which targeting outreach effort are most likely to be cost saving. In doing so, our study 

contributes insight regarding the potential magnitude of cost savings that could be derived 

from efforts that address both health and function by meeting older adults’ care needs.

METHODS

Study Sample

Our study draws on the 2015 National Health and Aging Trends Study (NHATS) and linked 

Medicare files. NHATS is a nationally representative survey of Americans ages 65 and older 

that relies on Medicare enrollment files for its sampling frame. Annual in-person interviews 

are conducted with study participants or with proxy respondents if the participant is unable 

to respond. The analytic sample is drawn from 7,859 older adults who participated in the 

2015 wave of NHATS. Due to greater availability of support in institutional settings, 

NHATS participants living in nursing homes (n=360) and residential care facilities (n=429) 

were excluded. We also excluded participants without Medicare Part B for the observation 

period (n=302). Due to the greater needs of persons nearing end of life, NHATS participants 

who died in the 12 months following interview (n=488) were excluded. Participants enrolled 

in Medicare Advantage plans (n=3137) were excluded due to lack of information about 

services use and spending. Spending was assessed from Medicare claims (inpatient, 

outpatient, skilled nursing facility, home health, hospice, carrier, durable medical 

equipment). Dates of Medicare Advantage enrollment and death were assessed from linked 

Medicare enrollment files. All other measures are from the NHATS. We begin with an 

analytic sample of 3,716 community-living older adults enrolled in fee-for-service Medicare 

who survived 12 months following interview. Analyses of interest focus on the subset of 

1,961 study participants with one or more activity limitations, as defined below.

Measures

NHATS asks older adults to report how they perform daily activities using a recall period of 

one month. Questions are asked about household (laundry, shopping, meals, bills and 

banking), mobility (indoor and outdoor, transferring from bed), and self-care (eating, 

dressing, bathing, toileting) activities. For each activity, older adults are asked whether they 

receive help, and the level of difficulty if they performed the activity themselves. Receipt of 

help with self-care and mobility assistance is understood as being related to health or 
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functioning whereas for household activities, participants are asked whether help was for 

health or functioning reasons. We constructed binary measures indicating limitations for 

each activity (e.g., eating) and activity domain (e.g. self-care). For each activity, participants 

receiving help or reporting difficulty were asked whether they experienced a specific 

negative consequence due to no one being available to provide help (if help was reported as 

being received) or the activity being too difficult to perform on their own (if difficulty was 

reported). Negative consequences included: going without clean clothes, going without 

groceries or personal items, going without a hot meal, going without handling bills and 

banking matters, making a mistake in taking medications, having to stay in bed, not being 

able to go places in their home or building, not being able to leave their home or building, 

going without eating, going without showering/bathing/washing up, accidentally wetting or 

soiling their clothes, and going without getting dressed (Table 1).

Our primary outcome is the total amount paid by Medicare for all Part A and B reimbursed 

services in the 12 months following the 2015 NHATS community interview. From the 

NHATS we assess the following socio-demographic factors: age, sex, race, educational 

attainment, and TRICARE or Medigap supplemental insurance coverage. Medicaid status 

was defined as having any months of Medicaid enrollment in the Part D Medicare Master 

Beneficiary File. From the NHATS we assess the following measures of health: self-rated 

health, numbers of chronic medical conditions, and a composite measure of dementia(15). 

We additionally include a measure of received help for each activity domain, differentiating 

between no help, help from family or unpaid caregivers (regardless of paid help), or paid 

help only.

Data Analysis and Estimation

We first assess the prevalence of negative consequences with daily activities for each activity 

and by activity domain. We next examine characteristics of older adults by disability status 

and, for those with disability, by whether they experienced negative consequences with daily 

activities. Between-group differences by disability status and negative consequences are 

compared by activity domain using the Rao-Scott modified chi-square test for categorical 

variables and the Adjusted Wald Test for continuous measures. We then examine median 

annual Medicare spending for each subgroup of interest. In supplemental analyses we 

examine the percentage of each group with non-zero spending by type of service and median 

spending among users of services (Supplemental Appendix 1). Next, we construct quantile 

regression models to estimate the relationship between negative consequences and Medicare 

spending at the 25th, 50th, and 75th percentiles of the spending distribution. Regressions are 

separately performed for each activity domain (household activities, mobility, self-care) and 

we adjust for group differences in demographic factors, health, and experiencing negative 

consequences. We assess the effects of exclusion criteria by conducting separate sensitivity 

analyses with participants who otherwise met eligibility criteria but did not survive the 

observation period or lived in a residential care facility. Descriptive analyses were conducted 

in SAS 9.4 and Stata 12 using survey sampling weights, design variables, and procedures 

(proc surveyfreq; svy:means) that account for the complex sampling strategy. Multivariate 

quantile regression analyses were conducted using the qreg2 command in Stata 12, adjusting 
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for variables related to NHATS sample criteria and clustering our standard errors at the level 

of the primary sampling unit to account for survey design features.

Role of the Funding Source:

This work was funded by the Commonwealth Fund and the National Institute on Aging. 

These funders had no role in the design and conduct of the study, the analysis and 

interpretation of the data, or in the review or approval of the manuscript.

RESULTS

Among community-living older adults with disability, the prevalence of experiencing 

negative consequences due to no one being available to help or the activity being too 

difficult to perform alone was variable by activity domain, and ranged from 18.3% for 

household activities, 20.0% for self-care, and 25.6% for mobility (Table 1). The most 

common negative consequences included wetting or soiling oneself when toileting (39.3%), 

having to stay inside (27.9%), not being able to go places inside the home (24.3%), and 

making mistakes in taking prescribed medications (22.0%).

Community-living older adults with disability were older and in worse health than those 

without disability (p<0.001 all contrasts, all domains; Table 2). Among older adults with 

mobility and self-care disability, those who experienced negative consequences due to 

inadequate support were more likely to be female, enrolled in Medicaid, to report worse self-

rated health, and to have dementia and greater numbers of chronic conditions than their 

counterparts who did not experience negative consequences. Those who experienced 

negative consequences with household activities were younger, better educated, and reported 

worse self-rated health than their counterparts who did not experience negative 

consequences but otherwise few differences were observed. For all 3 activity domains, less 

than 5% of community-living older adults with disability exclusively relied on paid help, and 

of those experiencing negative consequences, most were receiving help from family and 

other unpaid caregivers.

Median annual Medicare spending was higher for older adults with disability as compared 

with those who were not living with disability, although the magnitude of differences varied 

by activity domain (Figure 1). For all 3 activity domains, median annual Medicare spending 

was $2,000-$2,100 for older adults without disability. Among older adults with disability, 

median annual Medicare spending was higher for those who reported experiencing negative 

consequences due to inadequate support in household activities ($4,866 vs. $4,095), 

mobility ($7,266 vs. $4,115) and self-care ($10,935 vs. $4,436) as compared with their 

counterparts who did not experience negative consequences.

The association between experiencing negative consequences with daily activities and 

Medicare spending varied by activity domain and spending quartile in regression models 

that adjusted for demographic factors and health status (Table 3 and Supplemental 

Appendices 1–6). Among older adults with disability in household activities, Medicare 

spending did not vary appreciably by whether they experienced negative consequences. 

Among older adults with mobility disability, experiencing negative consequences was 
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associated with additional spending of $2,309 (95% CI: $208-$4,409) at the 50th percentile 

of the spending distribution, but differences were not statistically significant at the bottom or 

top quartiles of spending. Among older adults with self-care disability, experiencing 

negative consequences was associated with additional spending of $1,460 (95% CI: $358-

$2,561) at the bottom quartile and $3,186 (95% CI: $432-$5,942) at the 50th percentile of 

the spending distribution: differences at the top quartile were larger in magnitude but not 

statistically significant ($4,797, 95% CI: $−1,485-$11,079).

DISCUSSION

We find that community-living older adults with disability incur Medicare spending that is 

more than twice as high as their counterparts without disability, but that notable variability 

exists by activity domain and adequacy of support with daily activities. More than one in 

five older adults with mobility or self-care disability reported experiencing negative 

consequences due to no one being available to help or the activity being too difficult to 

perform alone. Median Medicare spending among these older adults was notably higher than 

for their counterparts who did not experience negative consequences – on the order of 

$2,300 for each person with mobility disability and $3,200 for each person with self-care 

disability. Taken together, our study confirms the foundational importance of adequate 

support with basic activities of daily living and contributes new information regarding how 

health care spending is affected by factors in the social environment over and above 

demographic characteristics, diseases, and function.

Our study quantifies spending on health services that could potentially be offset by better 

meeting the care needs of older Americans with disabilities and identifies subgroups for 

whom targeting outreach effort and expanded supports are most likely to be cost saving. 

That associations between higher Medicare spending and adequacy of support were 

strongest at the middle and lower end of the spending distribution suggests the potential for 

modifying health care spending through long-term services and supports may be more 

limited among those who incur the highest costs. This finding is consistent with prior 

evidence that acute health events and institutional services drive spending for high-need, 

high-cost populations (16–18).

The magnitude of additional spending on health services that was found to be associated 

with inadequate support with mobility and self-care activities at the middle and lower end of 

the spending distribution is not trivial. At an individual level, the additional Medicare 

spending on medical costs would be sufficient to absorb the majority if not all of the costs of 

delivering several evidence-based interventions that target function of older adults with 

disability and their families in the home (19–24). Assuming the estimated number of older 

Americans who reported experiencing negative consequences with mobility or self-care 

incurred additional spending at the median of the spending distribution, the incremental 

costs to Medicare would have exceeded $4 billion in 2015.

Prior studies find that frail older adults comprise a small segment of Medicare beneficiaries 

and account for a disproportionate proportion of program spending (12, 14), though to our 

knowledge this is the first study to assess the relevance of support with daily activities for 
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Medicare spending. Results from our study are both timely and actionable. Potentially 

avoidable service use and excess health care spending are areas of longstanding concern (25, 

26). Policy solutions have traditionally been directed at rationalizing payment across 

populations, geography, setting, and time (27–29). Our study contributes to an emerging 

body of evidence emphasizing the need to better coordinate health care and community-

based long-term services and supports (30, 31) and the potential cost savings of assessing 

and addressing the care needs of high-risk sub-populations (32–35).

The health and human consequences of unmet care needs are most prevalent among persons 

who are socially and economically vulnerable (1, 2, 34) as found in this study. Medicaid is 

the largest payer of long-term services and supports, and states have been at the forefront of 

testing innovative models to meet the needs of the approximately 11 million Americans who 

are dually enrolled in Medicare and Medicaid (36, 37). Identifying effective strategies to 

care for this population is particularly pressing given traditional payment structures that have 

emphasized nursing home care, the movement to rebalance care to support community 

living, and anticipated growth in the numbers of persons living into older ages with more 

severe levels of disability in the decades to come (38–40). Findings from our study 

substantiate the importance of recent efforts in both Medicare and Medicaid to expand 

flexibility to address non-medical needs such as transportation, housing, and adult day care 

that are foundational to health and well-being (11, 41, 42). Effective targeting to ensure that 

additional benefits are directed to persons with high care needs who are most likely to 

benefit will be critical to the success of such efforts given prior evidence of the high demand 

(and thus, costs) of community-based services (43).

Our study confirms the heavy reliance on family and unpaid caregivers among persons with 

disabilities. Prior work indicates the availability and capacity of family and unpaid 

caregivers affects adequacy of support and services use (34, 44, 45). In this study, the 

majority of older adults who experienced negative consequences with daily activities were 

receiving help from family and other unpaid caregivers; few were receiving no help or paid 

help alone. In keeping with efforts to assess and address social needs through Medicare and 

Medicaid, recognizing and supporting the needs of family and other unpaid caregivers has 

been an area of active attention - in quality reporting of Managed Long-Term Services and 

Supports plans, in Medicaid Home and Community-Based Services care planning, in CMS 

Conditions of Participation for home health and hospice, and in new Medicare billing codes 

(45–47). Washington State’s Medicaid Transformation Waiver is a notable example of a 

state initiative that seeks to determine whether comprehensive support to unpaid family 

caregivers avoids or delays use of Medicaid-funded services among near-poor persons with 

disability (48–50). Our study suggests that if successful, this effort and others could have 

spillover effects for Medicare.

This study is not without limitations. Results may not generalize to Medicare beneficiaries 

less than 65 years of age or to those enrolled in Medicare Advantage or to the small segment 

of beneficiaries who do not select into Medicare Part B. Analyses are constrained to total 

Medicare spending as opposed to spending by service type or setting of care. We are not 

able to assess services paid out of pocket or reimbursed by other health care payers, such as 

the Department of Veterans Affairs or by Medicaid. We cannot discard the possibility of 
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unmeasured confounding. As an observational, cross-sectional survey, we cannot 

definitively establish the causal processes through which adequacy of support with daily 

activities affects spending on health services or whether this process varies under specific 

circumstances, such as for a given health condition or health event. Nevertheless, adequate 

support with basic activities of daily living is foundational to a range of consequential 

processes and health events such as access to food, timely medical attention, and injurious 

falls – all of which have immediate and longer-term effects on health and services use (3, 

51). Our finding that observed associations were stronger at the middle and lower ends of 

the spending distribution is consistent with prior evidence suggesting that catastrophic health 

events drive spending for Medicare beneficiaries with the highest costs, for whom only a 

small percentage of spending is preventable with greater supports or more coordinated 

outpatient care (14, 52).

The quality of home and community-based supports is complex and multidimensional, 

encompassing choice and control, dignity and respect, community inclusion, and equity (3, 

53). This study evaluated a prescribed set of task-specific negative consequences that are 

linked to questions about daily activities that are posed in the National Health and Aging 

Trends Study rather than subjective perceptions of need which may be broader in scope. 

Likewise, we focus on Medicare spending for reimbursable health care services as opposed 

to broader outcomes relating to quality of life, quality of care, and work impacts that may be 

affected by the adequacy of supports and services available to persons with disability and 

their families.

In summary, results from this study find that Medicare spending is higher among older 

adults who are living in the community with disability and lack adequate support. Results 

suggest that the beneficial effects of comprehensive community-based long-term services 

and supports may extend beyond improved health, well-being, and participation to reduced 

spending on health services. Study findings suggest that efforts to address costs and quality 

of care may benefit from strategies that target both health and function. Identifying and 

implementing scalable strategies to better meet the care needs of community-living older 

adults with disability will only increase in the coming decades given population aging, 

constrained resources, and ongoing effort to rebalance care toward community living.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Median Medicare Spending for Community-Living Older Adults, Stratified by 
Disability and Whether they Experienced Negative Consequences Due to Inadequate Support
Source: National Health and Aging Trends Study, 2015.

* Community-living Medicare beneficiaries ages 65+ who survive 12 months and are 

continuously enrolled in traditional Medicare (n= 3716)

† Household activities=laundry, shopping, meals, bills/banking; Mobility=indoor & outdoor, 

transferring from bed; Self-care=eating, dressing, bathing, toileting.

‡ Median annual Medicare spending, stratified by older adults’ disability status, and reports 

of experiencing negative consequences due to insufficient help with household activities 

(n=2278 1195, 243), mobility (n=2501, 894, 321), and self-care (n=2,735, 775, 206) as well 

as in any activity domain (n=1839, 1308, 569), respectively.
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