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STRUCTURED ABSTRACT

Background: Older adults, particularly those with Alzheimer’s Disease and Alzheimer’s 

Disease Related Dementias (AD/ADRD), have high rates of emergency department (ED) visits 

and are at risk for poor outcomes. How best to measure quality of care for this population has been 

debated. Healthy Days at Home (HDAH) is a broad outcome measure reflecting mortality and 

time spent in facility-based healthcare settings vs. home. We examined trends in 30-day HDAH for 

Medicare beneficiaries after visiting the ED and compared trends by AD/ADRD status.

Methods: We identified all ED visits among a national 20% sample of Medicare beneficiaries 

ages 68 and older from 2012–2018. For each visit, we calculated 30-day HDAH by subtracting 

mortality days and days spent in facility-based healthcare settings within 30 days of an ED 

visit. We calculated adjusted rates of HDAH using linear regression, accounting for hospital 

random effects, visit diagnosis, and patient characteristics. We compared rates of HDAH among 

beneficiaries with and without AD/ADRD, including accounting for nursing home residency 

status.
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Results: We found fewer adjusted 30-day HDAH after ED visits among patients with AD/ADRD 

compared to those without AD/ADRD (21.6 vs. 23.0). This difference was driven by a greater 

number of mortality days, SNF days, and, to a lesser degree, hospital observation days, ED visits, 

and long-term hospital days. From 2012–8, individuals living with AD/ADRD had fewer HDAH 

in each year but a greater mean annual increase over time (p<.001 for the interaction between year 

and AD/ADRD status). Being a nursing home resident was associated with fewer adjusted 30-day 

HDAH for beneficiaries with and without AD/ADRD.

Conclusions: Beneficiaries with AD/ADRD had fewer HDAH following an ED visit but saw 

moderately greater increases in HDAH over time compared to those without AD/ADRD. This 

trend was visit driven by declining mortality and utilization of inpatient and post-acute care.
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INTRODUCTION

Older adults have particularly high rates of emergency department (ED) utilization, as they 

disproportionately use the ED for acute unscheduled care.1,2 ED visits are frequently a 

sentinel event in this population, signaling a serious medical condition and carrying an 

inherent risk of adverse outcomes, such as delirium and functional decline.3–5 Individuals 

living with Alzheimer’s Disease and Alzheimer’s Disease Related Dementias (AD/ADRD) 

are especially vulnerable to decline associated with an acute illness.6 Thus, high-quality 

emergency care for this population is of paramount importance and requires a timely and 

accurate diagnosis, appropriate treatment, risk-stratification and selection of the ideal site 

for ongoing care. The disposition decision, i.e. whether to admit or discharge a patient, 

is a particularly important one, with implications for patient outcomes7 and healthcare 

costs.8,9 For the older adult, both admission and discharge carry potential risks, and the 

margin of error is likely smaller for patients with chronic conditions and limited physiologic 

reserve, such as those with AD/ADRD. Given the aging of the population and the rising 

prevalence of dementia in the United States,10 a greater understanding of the broader quality 

of emergency care for older adults, particularly those with AD/ADRD, is needed.

How best to measure the quality of acute care, including emergency care, has been the 

subject of substantial debate. Mortality is an objective, important measure but captures 

only the most severe harm and may miss other aspects of quality. Utilization measures 

such as readmissions or days spent in acute care have raised concerns about incentivizing 

harmful rationing of care.11 Healthy Days at Home (HDAH) is a measure developed in 

conjunction with the Medicare Payment Advisory Commission that broadly captures quality 

by accounting for both mortality and time spent in facility-based healthcare settings.12 Yet, 

data on HDAH after an ED visit is lacking and evidence is needed on how performance 

has changed over time, particularly for the most vulnerable patients, including those with 

AD/ADRD. Additionally, individuals with AD/ADRD have higher rates of long-term care 

utilization13 and is it unknown the degree to which nursing home (NH) residency status is 

associated with emergency care outcomes.
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We used comprehensive claims among a national sample of Medicare beneficiaries ages 68 

and older from 2012–2018 to address the following key questions. First, how does HDAH 

and its components vary among older adults within 30 days of an ED visit, and has there 

been an increase in HDAH over time? Second, to what degree is having an AD/ADRD 

diagnosis associated with HDAH within 30 days of an ED visit, and have adults with 

AD/ADRD and those without seen similar trends over time? Finally, to what degree is the 

association between AD/ADRD status and 30-day HDAH consistent between NH residents 

versus community-dwelling individuals?

METHODS

Beneficiary Characteristics

We identified a 20% random sample of fee-for-service Medicare beneficiaries ages 68 

and older continuously enrolled in Medicare Parts A and B for the year (Supplemental 

Methods S1). We chose age 68 for the minimum age (rather than 65) because the AD/

ADRD variable uses a 3-year look-back period to identify an AD/ADRD diagnosis. We 

obtained the following characteristics from the Master Beneficiary Summary File: age, sex, 

race, and Medicaid eligibility (defined by at least one month of Medicaid eligibility) and 

death date (if applicable). We obtained beneficiary chronic conditions from the Chronic 

Conditions Warehouse File (including AD/ADRD diagnosis) in the calendar year preceding 

the ED visit. Finally, we determined beneficiary NH residency status using a previously 

validated approach using Medicare professional and skilled nursing facility (SNF) claims 

(Supplemental Methods S1).14,15

ED Visits

We identified all ED visits among eligible beneficiaries to EDs in the 50 United States 

and the District of Columbia. For each visit, we determined the principal diagnosis and 

categorized them into 284 Healthcare Utilization Project Clinical Classification Software 

(CCS) Categories. We assigned each visit a disposition according to the following 

categories: died in the ED, admitted, observation, transferred to another hospital, and 

discharged.9,16

Utilization of Other Services

We identified each hospitalization type in the Medicare inpatient claims file and calculated 

the total number of days spent in each setting: inpatient acute care (i.e., short-term), 

inpatient psychiatry, inpatient rehabilitation, and long-term acute care hospital stays. ED 

visits and observation stays were identified in the outpatient file. We assigned each 

outpatient ED visit a duration of one day unless the claim indicated a longer duration. 

We obtained number and duration of SNF stays from the SNF file.

Calculating HDAH

For each ED visit, we calculated the total number of HDAH at 30 days starting from the date 

of the ED visit according to the equation below. While other studies of HDAH and other 

days at home measures have considered longer time periods,12,17–19 we chose a 30-day time 

window because outcomes during this period can reasonably be attributed to the quality of 
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emergency care7,16,20–22 and other quality measures for acute episodes have similarly used 

a 30-day window.11,23,24 For each visit, if the beneficiary did not die during the 30-day 

mortality period, mortality days equaled zero. If the beneficiary died on the day after the ED 

visit, mortality days amounted to 29. We did not subtract hospice days from HDAH.

HDAH = 30 days – (Index Visit Days + Mortality Days + Inpatient Days + Observation 

Days + SNF Days + Outpatient ED Visits + Inpatient Psychiatry Days + Inpatient 

Rehabilitation Days + Long-term Hospital Days)

We adapted the components of the original concept of HDAH12 to include “index visit 

days, ” in accordance with prior work.9 The duration of the index visit represents the total 

time the patient spent in the hospital from ED presentation. If the patient was discharged 

from the ED, that would typically be 1 day; if the patient remained under observation or 

was admitted, then the length of observation or inpatient stay would be attributed to the 

index visit. All time spent in inpatient, observation, SNF, inpatient psychiatry, inpatient 

rehabilitation and long-term hospital settings were defined as the total time spent in 

each of these respective settings after the index visit. Consistent with other studies using 

HDAH,12,17,25 we counted an ED visit as one day, in contrast to other measures that have 

counted ED visits as half of a day.26,27 We considered multiple ED visits per person within 

the same 30-day period as separate index visits and counted these visits toward deductions in 

HDAH from previous ED visits.

Analysis

HDAH Overall and by Beneficiary Characteristics

We first examined the cross-sectional association between beneficiary characteristics and 

30-day HDAH after an ED visit, using the two most recent study years (2017–2018). 

We calculated unadjusted HDAH overall and for each component. We did this for all 

beneficiaries and stratified by the beneficiary characteristics noted above. We then calculated 

trends over time in 30-day HDAH and its components using a linear regression model 

with year as the linear predictor, adjusting for principal visit diagnosis, hospital random 

effects and beneficiary demographic characteristics (age, sex, race, Medicaid eligibility) 

and chronic conditions. To examine the key drivers of trends in HDAH, we repeated these 

models separately for each of the key components of HDAH. While our primary analysis 

considered all ED visits, as a sensitivity analysis, we repeated our models stratified by 

whether the patient was admitted (including observation visits) or discharged.

HDAH Trends for Beneficiaries with AD/ADRD

While overall outcomes for ED visits have improved for Medicare beneficiaries in recent 

years,16 it is unclear whether beneficiaries with AD/ADRD have also seen improvements, 

particularly on broader measures of quality. Thus, to understand if any trends in HDAH 

have varied by beneficiary AD/ADRD status, we repeated our models with total HDAH as 

the outcome and year, AD/ADRD status, and an interaction between year and AD/ADRD 

diagnosis as the primary predictors, again adjusting for primary diagnosis and patient 

characteristics.
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HDAH by NH Residency Status

NH residency status is a marker of overall beneficiary health28 and is associated with 

patterns of healthcare utilization.29,30 Individuals with AD/ADRD, in particular, have higher 

rates of long-term NH utilization as their disease progresses.31 We repeated our models with 

30-day HDAH in 2017 and 2018 incorporating beneficiary AD/ADRD status, NH residency 

status and an interaction between the two to examine if the association between AD/ADRD 

status and 30-day HDAH varied by NH residency status. We then calculated adjusted mean 

30-day HDAH following an ED visit for the four combinations of beneficiary AD/ADRD 

and NH status, again adjusting for the same set of beneficiary covariates.

90-Day HDAH

To examine if our results were sensitive to the observation period duration, we repeated 

our models examining overall trends and comparing trends by AD/ADRD status, using the 

outcome of HDAH within 90 days of the ED visit.

We analyzed data using SAS package 9.4. and considered results significant at a two-sided 

p-value of less than 0.05. The Office of Human Research Administration at the Harvard 

School of Public Health approved this study.

RESULTS

Study Sample Characteristics

In this study of traditional Medicare beneficiaries ages 68 and older, there were 19,626,287 

ED visits from 2012–2018 among 4,754,041 beneficiaries who had 1 or more ED 

visits at 4,801 hospitals. The ED utilization rate in 2018 was 621 visits per 1000 

eligible beneficiaries but varied by beneficiary characteristics (Supplemental Figure S2). 

Beneficiaries with and without AD/ADRD were generally seen in the ED and admitted 

for similar diagnoses (Supplemental Table S3). Key patient characteristics by year and 

AD/ADRD status are presented in Table 1. Compared to visits among those without AD/

ADRD, visits among those with AD/ADRD more often involved NH residents (2.4% versus 

22.1% in 2018). A greater proportion of ED visits among beneficiaries with AD/ADRD 

involved patients who were also Medicaid eligible compared to visits among those without 

AD/ADRD (35.9% vs. 18.2% in 2018), which may also be driven by NH residency status. 

A greater proportion of beneficiaries with ADRD (compared to those without ADRD) were 

Black (11.0% vs. 9.0% in 2018) and Hispanic (2.2% vs. 1.5%) and fewer were White 

(82.7% vs. 85.3%).

Unadjusted HDAH

Overall mean unadjusted 30-day HDAH in 2017–2018 was 22.4. Older age was associated 

with fewer HDAH; mean unadjusted HDAH was 24.0 for beneficiaries ages 68–74 

compared to 20.4 for beneficiaries age 85+ (Table 2, Supplemental Table S4). These 

differences were primarily driven by greater number of index visit, mortality and SNF days 

for older adults. The number of outpatient ED days was highest among the 68–74 age group 

(0.20 days) and declined among successively older populations (0.15 among those 85 and 

older). This likely reflects the fact that ED visits among older age groups are more likely to 
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result in admission from the ED (vs. discharge) as opposed to a lower rate of ED utilization 

(Supplemental Figure S2), and thus have fewer outpatient ED visits as a proportion of all 

ED encounters. Differences by race are shown in Table 2 and Supplemental Table S4. Black 

and Asian beneficiaries had the fewest HDAH (both 22.2), whereas beneficiaries with a race 

listed as Unknown had the highest HDAH (24.4) followed by Hispanic and North American 

Native beneficiaries (both 22.9). Medicaid-eligible beneficiaries had 2.6 fewer unadjusted 

30-day HDAH (20.4 vs. 23.0), driven by a greater number of days spent in acute and 

post-acute care settings in addition to higher mortality (1.2 vs. 1.0 mortality days among 

beneficiaries who were not Medicaid eligible). Some of the observed changes in post-acute 

care utilization may represent changes in payer status for the same bed for NH residents.

Trends in HDAH

Similar to prior studies,9,16,32 we found that the proportion of ED visits ending in discharge 

increased over time (from 53.0% in 2012 to 54.8% in 2018), as the decline in admissions 

(from 37.0% to 33.5%) and death (0.49% to 0.39%) was greater than the observed increases 

in visits ending in observation (7.4% to 8.8%; Supplemental Figure S5). 30-day HDAH rose 

by 2.4% from 22.29 in 2012 to 22.83 in 2018 (0.095 days/year, 95% CI 0.093 to 0.097; 

p<.001; Supplemental Figures S6 and S7), after adjusting for visit diagnosis and patient 

characteristics. This trend was driven by reductions in mortality days (−0.024 days/year, 

95% CI −0.025 to −0.023; p<.001) and index stay duration (−0.040 days/year, 95% CI 

−0.041 to –0.039; p<.001; Supplemental Figure S6), which was primarily due to a reduction 

in admission rate (Supplemental Figure S5). When we stratified by whether the initial 

visit led to an admission or discharge, we found an increase in HDAH in both groups 

(Supplemental Figure S7) and a decline in the proportion of total visits ending in admission, 

suggesting that both shifting of patients out of the inpatient setting and broad improvement 

in HDAH components across disposition categories drove the observed increases in HDAH.

HDAH by Beneficiary AD/ADRD Diagnosis

Beneficiaries with AD/ADRD had more than double the rate of ED utilization compared 

to beneficiaries without AD/ADRD (1,226 vs. 545 visits per 1,000 beneficiaries in 2018). 

Additionally, people with AD/ADRD had markedly fewer unadjusted HDAH (19.5 vs. 

23.3 among those without AD/ADRD). After adjusting for demographics characteristics 

(especially important given that beneficiaries with AD/ADRD are disproportionately older 

than those without AD/ADRD), visit diagnosis and other chronic conditions, beneficiaries 

with AD/ADRD still had 1.4 fewer HDAH within 30 days (21.6 vs. 23.0 for beneficiaries 

without AD/ADRD in 2017–2018). This difference was driven primarily by a greater 

number of mortality days (1.33 vs. 0.96), SNF days (3.05 vs. 2.10), and index visit days 

(2.41 vs. 2.29; Figure 1).

Beneficiaries with AD/ADRD saw a 3.2% increase in adjusted 30-day HDAH from 21.1 in 

2012 to 21.8 in 2018 (+0.114 days/year, 95% CI 0.110 to 0.119; p<.001; Supplemental Table 

S8 and Supplemental Figure S9). Beneficiaries without AD/ADRD saw a 2.2% increase 

in HDAH from 22.6 in 2012 to 23.1 in 2018 (+0.090 days/year, 95% CI 0.087 to 0.092; 

p<.001). The p-value for the interaction between year and AD/ADRD status was <.001, 

indicating that there was a differential time trend in 30-day HDAH for emergency care by 
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AD/ADRD status. Thus, while beneficiaries with AD/ADRD had fewer HDAH in all study 

years compared to those without AD/ADRD, they saw a modest, but significantly faster 

increase in HDAH over time (Supplemental Figure S9).

Adjusted trends in the individual components of HDAH by AD/ADRD status are shown 

in Figure 2. Beneficiaries with AD/ADRD saw a larger decline in SNF days (−0.069 

days/year, 95% CI −0.072 to −0.066; p<.001) compared to those without AD/ADRD 

(−0.025 days/year, 95% CI −0.027 to −0.024; p<.001). Additionally, beneficiaries with 

AD/ADRD saw a greater decline in mortality days (−0.031 days/year, 95% CI −0.033 to 

−0.029; p<.001) compared to those without AD/ADRD (−0.022 days/year, 95% CI −0.023 

to −0.021; p<.001). However, those with AD/ADRD had a lesser decline in index visit 

days (−0.036 days/year, 95% CI −0.038 to −0.035; p<.001) compared to those without AD/

ADRD (−0.041, 95% CI −0.042 to −0.040; p<.001). Additionally, those with AD/ADRD 

saw an increase in inpatient days after the index visit (0.002 days/year, 95% CI 0.001 to 

0.004; p=0.002) compared to a decline for those without AD/ADRD (−0.006 days/year, 

95% CI −0.007 to −0.006; p<.001). Both groups saw an increase in days spent in ED and 

observation settings, but these increases were greater for those with AD/ADRD (Figure 2, 

Supplemental Table S8).

Interaction between AD/ADRD Status and NH Residency

NH residents had lower unadjusted 30-day HDAH compared to community-dwelling 

individuals (17.4 vs. 22.8 days). AD/ADRD was associated with fewer adjusted 30-day 

HDAH for both community-dwelling beneficiaries (22.0 vs. 23.3 days; p<.001) and NH 

residents (17.7 vs. 17.9; p<.001). However, the difference in total HDAH between those with 

and without AD/ADRD was greater for community-dwelling beneficiaries compared to NH 

residents (1.3 vs. 0.2; p<.001 for the interaction between NH status and AD/ADRD; Figure 

3).

Trends in 90-Day HDAH

Among all beneficiaries, there was an annual increase in 90-day HDAH of 0.32 days (95% 

CI 0.31 to 0.33; p<.001). Beneficiaries without AD/ADRD saw a mean annual increase 

in 90-day HDAH of 0.29 (95% CI 0.28 to 0.30) compared to 0.43 for beneficiaries with 

AD/ADRD (95% CI 0.41 to 0.45; p<.001 for the interaction of year and AD/ADRD).

DISCUSSION

In this study of over 19 million ED visits from 2012–2018, we found an increase over time 

in total 30-day HDAH associated with an ED visit, driven by declines in mortality and 

reductions in time spent in inpatient and post-acute care settings that offset the concomitant 

increase in observation and ED visit days. We found that beneficiaries with AD/ADRD, 

who were disproportionately Black or Hispanic, had substantially fewer HDAH compared 

to those without AD/ADRD, both due to higher mortality rates and greater utilization of 

inpatient, ED, observation and post-acute care. Yet, despite having fewer HDAH in all 

years, people with AD/ADRD saw modestly greater increases in HDAH over time and 

differential time trends in several measure components. Results were similar for 90-day 
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HDAH. NH residency was associated with fewer HDAH, but differences by AD/ADRD 

status were more pronounced among community-dwelling beneficiaries. Taken together, 

these findings illustrate the degree to which HDAH can be used as an outcome measure for 

emergency care, taking into account the most severe outcome (mortality) as well as time 

spent in facility-based healthcare environments—an important outcome for many patients.33 

Additionally, this measure can be used to identify unique patterns of care utilization and 

delivery that vary among populations of older adults using the ED.

The fact that older adults with AD/ADRD have fewer HDAH after an ED visit is consistent 

with the known significant morbidity and mortality associated with this disease. Delirium, 

falls, and deconditioning associated with acute care episodes in the AD/ADRD population 

are associated with poorer short and long-term outcomes.34 While the ED environment 

poses a number of challenges for the care of older adults,35 innovations (e.g., standardization 

of care via clinical pathways, accreditation for age-friendly emergency care)36,37 and 

services to support emergency physicians in finding alternatives to hospitalization for older 

adults (e.g., case management within the ED, observation units),38 when appropriate, have 

the potential to reduce the incidence of iatrogenic harms. While many of these interventions 

are aimed at reducing the use of inpatient care, our results suggest that post-acute care 

utilization, particularly SNF utilization, is another key driver of reduced total number 

of HDAH, particularly in the AD/ADRD population. Thus, interventions that keep older 

adults out of post-acute inpatient care settings39,40 may be particularly beneficial for the 

AD/ADRD population. Such interventions are likely to be broadly within the goals of care 

of many older adults and associated with lower total spending.41 Furthermore, given the 

differences in ED utilization by race among this population of older adults, attention to the 

drivers of HDAH may inform efforts to reduce disparities in emergency care quality and 

outcomes.

This study builds upon a growing body of literature suggesting that emergency care has 

evolved in recent years in ways that deliver better patient outcomes16 and overall savings to 

the healthcare system by reducing expensive hospitalizations and total time spent in acute 

care settings.9,42 While much of the framing of emergency care has focused on high costs 

relative to other ambulatory settings,43 there has been less attention paid to the role of the 

ED in rapidly risk-stratifying older adults experiencing acute illness and finding the most 

appropriate site of ongoing care to maximize outcomes and improve value.8,44 This study 

builds on prior work by suggesting that the benefits of evolving emergency care patterns are 

associated with lower mortality and greater time at home for older Medicare beneficiaries 

and that these benefits have extended to the AD/ADRD population. While prior work has 

examined annual HDAH12 and HDAH at the end-of-life,17 this is the first study to use 

this outcome for emergency care. By including a broad set of components, this measure 

minimizes the risk that the consequences of emergency care patterns will go undetected.

This study has several limitations. First, just because a beneficiary is at home does not 

mean that health has been optimized.45 However, direct indicators of functional status 

and self-reported health are time-intensive to collect. HDAH has the advantage of being 

objective and easily identifiable across a large population and other work has suggested 

that similar measures do correlate with direct measures of functional status and symptom 
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burden.27,46,47 Another limitation is that, for NH residents, the home setting as defined by 

this measure is actually a nursing home and it is possible that NH factors (e.g., staffing) 

may influence whether a patient is sent to the ED. Furthermore, HDAH does not measure 

the burden of informal care delivered by family members or others, which is associated with 

substantial caregiver stress.48–50 Any attempts to reduce time spent in acute or post-acute 

care environments must consider unintended consequences for caregivers and society.48–54 

Furthermore, this study dataset precedes the COVID-19 pandemic, which has brought 

numerous disruptions to the healthcare delivery system. Yet, we believe that the scarcity 

of hospital and post-acute care resources during the pandemic further underscores the need 

to develop measures that encourage appropriate alternatives to facility-based healthcare 

settings for older adults. We also acknowledge that since visiting the ED is related to both 

ADRD and HDAH, our study design could suffer from collider bias, which can occur when 

an exposure and outcome each influence a common third variable that has been controlled 

for by design or in the statistical analysis.55 However, it would be impossible to measure 

HDAH as an ED outcome measure without limiting the analyses to those with ED visits. 

A similar concern exists for examining differences by NH status, so readers should be 

cautious about interpreting the results in Figure 3 as causal. Additionally, this is a study 

of fee-for-service Medicare beneficiaries and does not include the growing proportion of 

Medicare Advantage beneficiaries. However, given that studies suggest Medicare Advantage 

tends to enroll healthier individuals,56,57 this would suggest that our observed improvements 

in HDAH over time may be a conservative estimate. Finally, it is possible that we may 

miss events related to the quality of emergency care that occurred after the 30-day period, 

although our 90-day sensitivity analysis yielded similar results.

CONCLUSION

In conclusion, 30-day HDAH is a broad outcome measure that may be useful for 

evaluating outcomes for emergency care. In our study, both AD/ADRD and NH status 

were associated with fewer HDAH at 30 days after an ED visit for Medicare beneficiaries, 

and differences in HDAH by AD/ADRD status were more pronounced among community-

dwelling beneficiaries compared to NH residents. Overall, there has been an increase in 

HDAH at 30 days after an ED visit in recent years for Medicare beneficiaries, driven both by 

reductions in mortality and time spent in acute and post-acute care settings, but beneficiaries 

with AD/ADRD have seen modestly greater improvements in HDAH over time compared 

to those without AD/ADRD. These findings suggest that evolving emergency care patterns 

are yielding improved outcomes for older patients, particularly for those with AD/ADRD, 

a trend which may also yield savings to the healthcare system by reducing time spent in 

facility-based healthcare settings.
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KEY POINTS

• Healthy Days at Home (HDAH) is a broad quality measure that accounts for 

mortality as well as total time spent in facility-based healthcare settings.

• This national study of fee-for-service Medicare beneficiaries found an 

increase over time in HDAH following an ED visit for Medicare beneficiaries 

ages 68 and older, due to reductions in mortality as well as time spent in 

inpatient and post-acute care settings.

• Medicare beneficiaries with AD/ADRD had fewer HDAH compared to those 

without

AD/ADRD, but greater improvements over time in HDAH after an ED visit.

Why does this matter?

These findings suggest that emergency care patterns are evolving in ways that deliver 

better outcomes to older Medicare beneficiaries with and without AD/ADRD, including 

lower mortality and greater time at home. These trends may also be yielding overall 

savings to the healthcare system by reducing total time spent in acute and post-acute care 

settings.
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Figure 1. Comparison of adjusted 30-day Healthy Days at Home (HDAH)* overall and its 
components, stratified by beneficiary diagnosis of Alzheimer’s Disease and Related Dementias 
(AD/ADRD) in 2017–2018
*Data years are 2016–2017 and adjusted means derived from linear regression model with 

30-day HDAH and the respective component parts [skilled nursing facility (SNF) days, 

duration of the index visit, inpatient days after the index stay, mortality days, ED visit
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Figure 2. Adjusted trends* over time (2012–2018) in 30-day Healthy Days at Home (HDAH) and 
its components, stratified by Alzheimer’s Disease and Alzheimer’s Disease Related Dementias 
(AD/ADRD) diagnosis
*Slope (days/year) from a linear regression model with 30-day HDAH and each respective 

component as the outcome and time (year) as the linear predictor, adjusting for hospital 

random effects as well as beneficiary age, sex, Medicaid eligibility, race and chronic 

conditions.
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Figure 3. Examining the association between AD/ADRD diagnosis, nursing home residency 
status and total adjusted 30-day Healthy Days at Home in 2017–2018
We specified a linear probability model, using 2017–2018 data for the outcome of 30-day 

HDAH. Our primary predictors were beneficiary AD/ADRD status, nursing home (NH) 

residency status and an interaction between AD/ADRD and NH status, adjusting for patient 

correlation at hospitals as well as beneficiary age, sex, Medicaid eligibility and chronic 

conditions.
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Table 1.

Sample characteristics* of Emergency Department (ED) in 2012 and 2018 for Medicare 

beneficiaries* with and without Alzheimer’s Disease and Alzheimer’s Disease Related 
Dementias (AD/ADRD)

2012 2018

AD/ADRD No AD/ADRD AD/ADRD No AD/ADRD

Number (%) of ED visits 585,958 (21.7%) 2,112,708 (78.3%) 599,870 (22.2%) 2,096,570 (77.8%)

Age, mean (SD) in years 83.6 79.0 83.2 78.4

Age range (years), %

68–74 79,605 (13.6%) 712,502 (33.7%) 99,984 (16.7%) 779,117 (37.2%)

75–79 90,927 (15.5%) 452,196 (21.4%) 100,248 (16.7%) 465,385 (22.2%)

80–84 131,349 (22.4%) 413,770 (19.6%) 126,148 (21.0%) 374,056 (17.8%)

85 and older 284,077 (48.5%) 534,240 (25.3%) 273,490 (45.6%) 478,012 (22.8%)

Female, % 386,051 (65.9%) 1,252,594 (59.3%) 375,031 (62.5%) 1,196,004 (57.0%)

Race, %

White 482,151 (82.3%) 1,815,064 (85.9%) 496,117 (82.7%) 1,789,347 (85.3%)

Black 73,650 (12.6%) 202,922 (9.6%) 69,112 (11.5%) 188,274 (9.0%)

Hispanic 15,215 (2.6%) 35,240 (1.7%) 12,932 (2.2%) 32,055 (1.5%)

Asian 7,382 (1.3%) 25,556 (1.2%) 9,185 (1.5%) 28,704 (1.4%)

Other 4,458 (0.76%) 21,076 (1.0%) 6,793 (1.1%) 26,127 (1.2%)

Unknown 776 (0.13%) 2,527 (0.12%) 2,551 (0.43%) 19,862 (0.95%)

North American Native 2,326 (0.40%) 10,323 (0.50%) 3,180 (0.53%) 12,201 (0.58%)

Nursing Home Resident
Yes 159,850 (27.3%) 71,799 (3.4%) 132,301 (22.1%) 50,709 (2.4%)

No 426,108 (72.7%) 2,040,909 (96.6%) 467,569 (77.9%) 2,045,861 (97.6%)

Medicaid Eligible, % 238,058 (40.6%) 453,394 (21.5%) 215,277 (35.9%) 381,362 (18.2%)

Comorbidity, %

Congestive Heart Failure 253,611 (43.3%) 612,295 (29.0%) 253,579 (42.3%) 551,468 (26.3%)

Chronic Kidney Disease 216,313 (36.9%) 541,774 (25.6%) 321,437 (53.6%) 778,802 (37.1%)

COPD 158,828 (27.1%) 455,820 (21.6%) 175,035 (29.2%) 452,196 (21.6%)

Acute Myocardial Infarction 13,574 (2.3%) 37,700 (1.8%) 17,029 (2.8%) 38,194 (1.8%)

*
Random 20% sample of fee-for-service Medicare beneficiaries ages 68 and older in the 50 United States and the District of Columbia.

J Am Geriatr Soc. Author manuscript; available in PMC 2024 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Burke et al. Page 19

Table 2.
Unadjusted Healthy Days at Home (2017–2018) and Key Components by Beneficiary 
Characteristics

Number 
of 

Visits

Index 
Visit
Days

Mortality 
Days

SNF 
Days

Inpatient 
Days

Observation 
Days

Outpatient 
ED Days

Total 
HDAH

All Visits 5,655,717 2.8 1.0 2.4 1.0 0.08 0.17 22.4

AD/ADRD diagnosis

 Yes 1,241,146 3.2 1.5 4.2 1.1 0.10 0.21 19.5

 No 4,415,121 2.7 0.9 1.9 0.9 0.08 0.16 23.3

Age

 68–74 1,842,134 2.6 0.7 1.3 1.0 0.08 0.20 24.0

 75 – 79 1,177,302 2.8 0.8 1.9 1.0 0.08 0.18 23.0

 80 – 85 1,046,034 2.9 1.1 2.6 1.0 0.09 0.17 22.1

 85 + 1,191,244 3.0 1.6 3.8 0.9 0.08 0.15 20.4

Sex

 Male 2,352,930 2.9 1.2 2.1 1.1 0.08 0.19 22.3

 Female 3,303,787 2.7 0.9 2.6 0.9 0.08 0.17 22.5

Race

 White 4,798,740 1.0 1.0 2.4 1.0 0.08 0.17 22.4

 Black 544,263 0.9 0.9 2.3 1.0 0.10 0.23 22.2

 Other 67,285 1.0 1.0 1.9 0.9 0.07 0.15 22.9

 Asian 78,287 1.2 1.2 2.2 0.9 0.06 0.13 22.2

 Hispanic 94,545 0.9 0.9 1.8 0.9 0.08 0.20 22.9

 Native 31,790 1.0 1.0 1.8 1.2 0.11 0.31 22.9

 Unknown 41,807 0.6 0.6 1.2 0.8 0.07 0.16 24.4

Nursing Home Resident

 Yes 383,463 1.2 2.2 5.6 1.1 0.08 0.19 17.4

 No 5,271,254 1.0 0.9 2.2 1.0 0.08 0.17 22.8

Medicaid Eligible

 Yes 1,262,743 2.2 1.2 3.7 1.2 0.11 0.25 20.4

 No 4,393,974 0.9 1.0 2.0 0.9 0.08 0.15 23.0
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