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Abstract

Background: Home time is an important patient-centric quality metric, which
has been largely unexamined among assisted living (AL) residents. Our objectives
were to assess variation in home time among AL residents in the year following
admission and to examine the associations with state regulations for direct care
workers (DCW) training and staffing and for licensed nurse staffing.

Methods: Medicare beneficiaries who entered AL communities in 2018 were
identified, and their home time in the year following admission was measured.
Home time was calculated as the percentage of time spent at home per day
being alive. Resident characteristics and state regulations in DCW staffing,
DCW training, and licensed staffing were measured. We used a multivariate
linear regression model with AL-level fixed effects to estimate the relationship
between person-level characteristics and home time. Linear regression models
adjusting for resident characteristics were used to estimate the association
between state regulations and residents’ home time.

Results: The study sample included 59,831 new Medicare beneficiary resi-
dents in 12,143 ALs. In the year following AL admission, residents spent 94%
(standard deviation = 14.6) of their time at home. Several resident characteristics
were associated with lower home time: Medicare-Medicaid dual eligibility, having
more chronic conditions, and specific chronic conditions, for example, dementia.
In states with greater regulatory specificity for DCW training and staffing, and
lower specificity for licensed staffing, residents had longer adjusted home time.
Conclusion/Implications: Home time varied substantially among AL resi-
dents depending on resident characteristics and state-level regulatory specific-
ity. AL residents eligible for Medicare and Medicaid had substantially shorter
home time than the Medicare-only residents, largely due to longer time spent in
nursing homes. State AL regulatory specificity for DCWs and licensed staff also
impacted AL residents’ home time. These findings may guide AL operators and
state legislators in efforts to improve this important quality of life metric.
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INTRODUCTION

Assisted living (AL) communities are an important resi-
dential care option for older adults in the United States.
Close to 800,000 Americans are estimated to reside in
more than 28,000 AL communities, nearly half of which
are certified by Medicaid.' Large variations in care utili-
zation (e.g., hospital admissions, emergency department
visits) and outcomes (e.g., readmissions, nursing home
placement) among AL residents have been observed.”™®
However, independently, these measures might not ade-
quately reflect residents' overall experiences and quality
of life.

In recent years, there has been an increasing interest
in measures that align with patients' values and prefer-
ences, and home time has emerged as an important
patient-centered metric for evaluating the quality of care
and life.” "' Home time is defined as days alive and not
in healthcare institutions over a given time period. This
metric accounts for care utilization and mortality and is
considered to reflect quality of life, thus representing an
important endpoint for individuals and policymakers.
First studied among patients with acute events such as
stroke and heart failure,'>* home time has also been
examined among Medicare beneficiaries living in the
community," discharged from skilled nursing facilities,"®
and in the last 6 months of life."” Home time has been
shown to be a meaningful and a robust patient-centered
outcome on its own but is also associated with other out-
come measures (e.g., self-rated health, mobility impair-
ment, and depression),15 and with consumers' online
satisfaction reports.'® Although this measure is not with-
out controversy," it is one of the few available aggregate
metrics reflecting what is important to AL residents, that
is, ability to age in place while remaining in a relatively
stable health.?® To date, there has been only one study of
home time in ALs, focusing largely on its association
with residents' online reviews."®

Unlike nursing homes, uniform measures allowing
comparisons between lower and higher quality ALs are
largely absent. This is further confounded by the fact
that, unlike nursing homes, ALs are loosely regulated by
states and are typically owned by mixed senior housing
and service corporations.*' Prior studies have shown that
state AL regulations and their specificity or stringency
with regard to AL staffing were associated with the risk
of hospitalization, hospice use, end of life care quality,
and with staff perceptions of patient safety.”**** State
variation in AL staffing and training has been shown in
prior studies,®*** and some have suggested that less spe-
cific regulations may have resulted in unmet resident
care needs.”® Findings from these prior studies would
suggest that state regulations may also influence home

Key points

+ Assisted living (AL) residents spent 94% of
their time at home (AL) in the year following
admission.

+ Resident factors such as dual eligibility, having
more chronic conditions or having certain
chronic conditions were significantly associ-
ated with variations in home time.

« Longer home time was associated with greater
specificity in state regulations for direct care
workers training and staffing, and lower speci-
ficity for licensed staffing.

Why does this paper matter?

This study shows that home time is an accessible,
person-centered quality metric for AL residents.
It also demonstrates that state-level AL regula-
tory specificity may be important in efforts to
improve care quality that home time measures.

time and the ability of AL communities to allow residents
to age in place.

Our first objective was to examine variation in home
time among AL residents in the year following admission,
and its association with resident-level characteristics. The
second objective was to explore the relationships between
risk-adjusted home time and state AL staffing and training
regulations. We hypothesized that, controlling for
individual-level characteristics, more prescriptive or specific
state regulations on AL staffing and direct care worker
(DCW) training were associated with longer home time.

METHODS
Data source and study sample

This study utilized CY2018-2019 data from a national
inventory of AL communities, Medicare Beneficiary Sum-
mary File (MBSF), Medicare Provider and Review
(MedPAR), Minimum Data Set 3.0 (MDS), and Medicare
outpatient and hospice claims. Data on state regulations
were obtained from our prior work.**

We identified the study cohort using a previously
described methodology,”” which employed 9-digit ZIP
codes to identify Medicare beneficiaries residing in AL
communities in CY2018-2019. We constructed an ana-
lytic sample using the following criteria. First, we limited
our sample to residents who entered AL between January
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and December of 2018 (i.e., new residents, N = 96,965).
Second, we excluded those who were enrolled in a Medi-
care Advantage (MA) plan in any month of the study
period, because information on their chronic conditions
is mostly missing from the Chronic Conditions Ware-
house (CCW) database and their claims data also tend to
be incomplete.”” Our final analytical sample included
59,831 fee-for-service (FFS) Medicare beneficiaries who
became AL residents in 12,143 ALs. To calculate home
time, all residents were followed for 365 days from the
date of AL entry.

Outcome variable—Home time

Home time was defined as the percentage of days alive
and at home (in AL), ranging from 0% to 100%. We first
calculated the number of days alive in the 1-year follow-
up period and the number of days spent in hospitals
(using MedPAR), emergency rooms (ER) (outpatient
claims), nursing homes (MDS), and in institutional hos-
pice (hospice claims). We then subtracted the number of
days spent in these care settings, from the number
of days alive, to obtain the number of days alive and at
home. In calculating home time, the numerator was the
number of days at home and the denominator was
the number of days alive. Similarly, we separately calcu-
lated the percentage of days alive spent in ER, hospital,
nursing home, or hospice. For hospice days, we only con-
sider days of care provided in hospice facilities. Hospice
care provided in AL was treated as care provided in indi-
vidual's home. If hospice was provided in a nursing facil-
ity, we consider these days as nursing home days to avoid
double-counting.

Key independent variable—State
regulations

DCWs provide the majority of the hands-on care and sup-
port in AL communities, but regulations regarding DCW
staffing and training vary significantly across states.”***°
Licensed staff, that is, registered nurses (RN) or licensed
practical/vocational nurses (LPN/LVN), are also
employed in ALs, and regulatory specificity regarding
their staffing levels is also highly variable.’® The staffing
level and the skill mix of DCWs and licensed nurses have
implications for residents’ care and outcomes.

Regulatory specificity refers to the level of detail con-
tained in state regulations. Following prior practice, and
relying on CY2019 state regulatory databases,* we coded
state AL regulations as three level categorical variables,
ranging from least to most specific or detailed. DCW

training was coded as training hours not specified or
requiring 10 or fewer hours (least specific); requiring 11-
20 h of training (minimum range specified); or requiring
more than 21 h of training (most specific). Similarly,
DCW staffing was coded as not mentioned or required
but numbers not specified; required and minimum num-
ber specified; or staffing required in proportion to resi-
dents. States' regulation on licensed staffing was coded as
not mentioned or required but numbers not specified;
required and minimum number specified; or number
required in proportion to residents. State variations in
these regulatory categories are depicted in supplemental
Figure S1.

Other covariates—Resident characteristics

Residents' sociodemographic characteristics such as age,
gender, race, Medicare-Medicaid dual eligibility, and
date of death were obtained from the MBSF base seg-
ment. Residents were identified as dually eligible based
on their status in the month of AL entry. Residents'
health conditions, including the total number of chronic
conditions and indicators for the presence of specific con-
ditions such as Alzheimer's disease and related dementias
(ADRD) and chronic obstructive pulmonary disease
(COPD), were obtained from the MBSF Chronic Condi-
tions and Other Chronic or Potentially Disabling
Conditions segments. The presence of a specific chronic
condition was coded as a binary variable with 1 indicating
the resident had the chronic condition at baseline (before
AL entry). These variables were constructed by compar-
ing the AL entry date against the date that the beneficiary
first met the claims criteria for the condition. If the date
that the beneficiary first met claims criteria was before
the AL entry date, the condition was noted as present at
baseline and coded as 1.

Statistical analysis

To examine the relationship between home time and resi-
dent characteristics, we specified multivariate linear
models with overall home time and time in ER, hospital,
nursing home, or hospice as outcomes. We included AL-
level fixed effects in the model to focus on comparisons
between residents in the same AL and to account for time
invariant AL-level differences that may influence home
time. We also included an indicator of death within the
1-year follow-up as a proxy for unmeasured resident
health status. Robust standard errors were estimated with
clustering at the AL level. To examine how home time
was related to state regulations, we fit separate
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TABLE 1 Resident characteristics. TABLE 1 (Continued)
% or % or
Mean Mean
Sample characteristics N (SD) Sample characteristics N (SD)
Age 59,831 81.2(11.6) Percentage of alive days in hospital 1.8 4.9
<65 4544 7.6 Percentage of alive days in nursing 3.6 12.2
65-74 8916  14.9 home
7584 18,062  30.2 Percentage of alive days in hospice 0.2 2.6
85+ 28,309 47.3 Note: Cancer includes breast cancer, colorectal cancer, endometrial cancer,
lung cancer, and prostate cancer. Mental illness includes bipolar disorders,
Female 37,634 629 . . . . . .
personality disorders, schizophrenia, and schizophrenia and other psychotic
Race disorders.
Non—Hispanic White 54,091 90.4 Abbreviations: ER, emergency room; SD, standard deviation.
Non-Hispanic Black 2741 4.6
Hispanic 1460 2.4
Other race 1539 26 multilinear regression models adjusting for residents'
Dual eligibility 10,157 17.0 characteristics without AL-fixed effects. The exclusion of
Deceased 7279 122 AL fixed effects allows for the comparison of home time
. s between AL residents living in different facilities and dif-
Number of chronic conditions e o
ferent states, thereby facilitating the examination of the
<10 17,714 29.6 . . . .
cross-sectional association between state regulations and
11-19 32,750 547 home time, conditional on adjustment for observable
20+ 9367 157 measures of resident acuity. Standard errors were also
Chronic conditions clustered at the AL level. All analyses were performed
Alzheimer's disease and related 23,527  39.3 using Stata version 17 (Stata Corp LP, College Station,
dementias TX). This study was approved by the Institutional Review
Acute myocardial infarction 4553 7.6 Board.
Atrial fibrillation 16,277 27.2
Chronic kidney disease 28,670 479
Y RESULTS
Chronic obstructive pulmonary 21,991 36.8
di . ..
1sease Table 1 presents the summary statistics for the study
Heart failure 24,500 409 cohort. Of the 59,831 residents included in the study sam-
Diabetes 24,413 40.8 ple, the average age was 81.2 (standard deviation
Ischemic heart disease 36,404  60.8 [SD] = 11.6), with nearly half of the residents being older
Osteoporosis 21,766 364 than 85 (47.3%). Residents were predominately female
Rheumatoid arthritis/osteoarthritis 44,224 739 (62.9%) aflc'l non-Hlspan}c White (90'4%)’ ‘_Mth 17% being

o . dually eligible for Medicare and Medicaid. In the first
Mobility impairments 5951 9.9 . L. . .

) year following admission, 12.2% of the residents died
Obesity 15,608 261 (N = 7279). A significant proportion of the residents had
Cancer 12,541 210 more than 10 chronic conditions (70.4%). During the first
Anxiety/depression 36,958 618 year following AL entry residents spent, on average, 94%
Mental illness 11,692  19.5 (SD = 14.6) of their time at home/AL, 0.4% in ER, 1.8%
Hip/pelvic fracture 1848 31 in hospital, 3.6% in nursing home, and 0.2% in hospice.
Stroke/transient ischemic attack 5829 9.7 . In Tabl? 2, we present .unad‘]uSted home tlm‘? .an

) time spent in other care settings by regulatory specificity

Pressure ulcers and chronic ulcers 7374 12.3 . . .
and license type. Higher regulatory requirements for
Drug use disorder 5346 89 licensed staff appeared to have been associated with
Outcomes Mean  SD lower home time and more days spent in nursing homes.
Percentage of alive days at home 94.0 14.6 Higher DCW training regulations seemed to have a
Percentage of alive days in ER 0.4 0.9 reverse effect, and the association of home time and

. DCW staffing regulations was less clear.
(Continues)
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TABLE 2 Unadjusted home time and time spent in other settings: By state regulations.
DCW training regulations
Hours not specified
Percent of days alive or <10 h required Required 11-20 h Required 21+ h
and at mean (SD) (N = 36,536) (N = 10,755) (N = 12,540) p-Value
Home 93.8 (14.9) 94.5 (13.7) 94.4 (14.1) <0.001
Emergency room 0.4 (0.9) 0.3 (0.8) 0.4 (1.1) <0.001
Hospital 1.8 (5.0) 1.7 (4.8) 1.7 (4.8) 0.077
Nursing home 3.8 (12.6) 3.3(11.3) 3.3(11.7) <0.001
Hospice 0.2 (2.6) 0.2 (2.5) 0.2 (2.5) 0.770
DCW staffing regulations
Required in
Not mentioned, or Required and proportion to
Percent of days alive required but numbers minimum residents
and at mean (SD) not specified (N = 14,267) specified (N = 26,148) (N = 19,416) p-Value
Home 94.0 (14.9) 94.3 (14.2) 93.8 (14.8) <0.001
Emergency room 0.4 (0.8) 0.4 (0.8) 0.4 (1.1) <0.001
Hospital 1.8 (4.9) 1.6 (4.6) 2.0(5.3) <0.001
Nursing home 3.8 (12.6) 3.6 (12.0) 3.6 (12.1) 0.120
Hospice 0.1(2.0) 0.2 (2.5) 0.2 (3.0) <0.001
Licensed staffing regulations
Required in

Not mentioned, or Required and proportion
Percent of days alive required but numbers minimum specified to residents
and at mean (SD) not specified (N = 42,578) (N = 14,842) (N = 2411) p-Value
Home 94.2 (14.2) 93.9 (15.1) 92.5(17.3) <0.001
Emergency room 0.4 (0.9) 0.3 (0.7) 0.4 (1.2) <0.001
Hospital 1.8 (5.0) 1.7 (4.7) 21(5.3) <0.001
Nursing home 3.4 (11.7) 3.9 (13.0) 4.9 (14.9) <0.001
Hospice 0.2 (2.5) 0.2(2.8) 0.2(2.1) 0.970

Abbreviations: DCW, direct care worker; N, number of assisted living residents in states with specified regulations, by license type; SD, standard deviation.

Figure 1 depicts variations in average home time
across states in the year following AL admission. Resi-
dents in Hawaii, Washington, Oregon, Idaho, Utah, Ari-
zona, and the District of Columbia had the longest home
time (>95%), whereas residents in New York, Missouri,
and Arkansas, had the lowest home time (<93%).

In Table 3, the associations between resident charac-
teristics and home time, based on the regression models,
are presented. All else being equal, compared with resi-
dents aged 65-75, residents aged 85 or older spent more
time at home (0.53 percentage points [pp], p < 0.05),
which was mainly driven by less time spent in hospitals
(—0.55pp, p<0.001). Residents with more than
20 chronic conditions spent 0.77 pp (p < 0.05) less time
at home, 0.19 pp (p <0.001) more time in ER, and
0.53 pp (p < 0.001) more time in hospital, as compared

with those with fewer than 10 chronic conditions. Pres-
ence of certain chronic conditions was negatively associ-
ated with home time. For example, residents with ADRD
(=1.14 pp, p <0.001), hip/pelvic fracture (—8.56 pp,
p <0.001), and pressure ulcers and chronic ulcers
(—4.2 pp, p < 0.001) had less home time than residents
without those conditions. Residents who died within
1 year of AL admission spent 10.72 pp (p < 0.001) less of
their time alive at home, 0.27 pp (p < 0.001) more time
in ER, 5.05 pp (p < 0.001) more time in hospital, 4.32 pp
(p <0.001) more time in nursing home, and 1.08 pp
(p < 0.001) more time in hospice, compared with those
who did not die. Lastly, compared with the Medicare-
only residents, the dually eligible spent less time at home
(=2.13 pp, p <0.001) and more time in ER (0.11 pp,
p < 0.01) and nursing home (1.94 pp, p < 0.001).
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State average home time (%)

Il 95.32-98.37
I 94.85-95.32
094.37-94.85
[193.45-94.37
£192.87-93.45
[190.28-92.87

FIGURE 1 Variations in average home time across states.

Please note, that for each covariate, it is possible to
present the percent change relative to the mean by
dividing the beta coefficient by the sample mean and
multiplying by 100. For example, compared with the
Medicare-only, home time for the dually eligible resi-
dents was a 2.26% decrease relative to the mean
[(—2.13/94)*100%].

Table 4 depicts the estimated associations between
states’ regulations and home time, as well as time spent
in other settings, adjusting for individual characteristics.
Compared with residents in states requiring DCW train-
ing but not specifying hours, or requiring fewer than 10 h
of DCW training, residents in states requiring more train-
ing (11-20 and more than 21 h) had 0.38 pp (0.4%
increase relative to the mean, p < 0.05) and 0.48 pp (0.5%
increase relative to mean; p < 0.01) longer home time,
respectively. Increases in home time were mainly driven
by reduced time spent in nursing homes. In states with
highest specificity for DCW staffing (i.e., in proportion to
residents), residents spent 0.42 pp (0.44% relative increase
to the mean; p < 0.05) more time at home, 0.03 pp (7.5%
increase relative to the mean, p < 0.01) more time in ER,
0.6 pp less time in nursing homes (16.7% decrease relative
to the mean, p < 0.001), and 0.12 pp more time in hos-
pice (a 60% increase relative to the mean, p < 0.001),
than in states in which DCW staffing was less specific.
We also found that greater specificity in regulations
regarding licensed staff was negatively associated with
home time. Compared with states where licensed staff
levels were neither mentioned nor specified, in states that
specified minimum staffing or required licensed staff in
proportion to residents, time at home was shorter by
0.97 pp (1.03% decrease relative to the mean p < 0.001

and —1.09 pp) (1.2% decrease relative to the mean
p < 0.01), respectively, due largely to increased time
spent in nursing homes (1.09 pp, or 30.3% increase rela-
tive to the mean, [p < 0.001]).

DISCUSSION

This study is the first to examine variations in home time
among AL residents and associated resident and state
regulatory factors. On average, AL residents spent 94% of
their days at home in the year following admission.
Of the 3 weeks (20.6 days) that were spent outside of
home, about 60% (12.3 days) were in a nursing home.
Consistent with prior studies of post-acute care
patients and the general Medicare population, we found
that in AL home time was associated with resident age,
dual eligibility, and chronic conditions.'®*! All else being
equal, dually eligible residents spent fewer days (7.3 days)
at home than the Medicare-only residents. We also
observed that the reduction in home time was largely due
to higher utilization of nursing homes among the dually
eligible AL residents. There may be several reasons for
the observed difference in home time between duals and
the Medicare-only AL residents. In general, duals have
higher healthcare needs and are known to have more
limitations in activities of daily living (ADLSs); thus, they
may need a higher mix of services than their AL commu-
nities are able or willing to provide. It is also possible that
AL providers may prefer these residents to leave to
replace them with more profitable private-pay residents
or with less costly duals. Moreover, the dually eligible
tends to congregate in certain AL communities, which
are likely to have fewer resources and may not be able to
help them remain in their AL. Although states provide
financial assistance for personal care services in AL
through the Medicaid program, there are wide variations
in state generosity>' that may make it financially less fea-
sible for duals to stay in AL, particularly as their families
also need to cover room and board costs for AL stays.***
Because Medicaid covers nursing home costs for duals,
including room and board, some may choose to move to
nursing homes as they spend down their resources, even
if their care needs can still be met in AL communities.
Residents with chronic conditions, such as ADRD,
also tend to spend less of their time at home in the year
following admission. ADRD is characterized by a signifi-
cant cognitive and functional decline and is the leading
cause of nursing home placement.*>** As the disease pro-
gresses, individuals with ADRD often require increasing
levels of personal care.’® However, AL communities, in
general, have limited ability to provide more intensive
personal and particularly skilled level care that these
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TABLE 3
outcomes.

Age (ref: 65-75)
<65
75-84
85+
Female
Race (ref: Non-Hispanic White)
Hispanic
Non-Hispanic Black
Other race
Dually eligible (ref: Medicare-only)
Number of chronic conditions (ref: <10)
11-19
>20
Chronic condition indicators
Alzheimer's disease and related dementias
Acute myocardial infarction
Atrial fibrillation
Chronic kidney disease
Chronic obstructive pulmonary disease
Heart failure
Diabetes
Ischemic heart disease
Osteoporosis
Rheumatoid arthritis/osteoarthritis
Mobility impairments
Obesity
Cancer
Anxiety/depression
Mental illness
Hip/pelvic fracture
Stroke/transient ischemic attack
Pressure ulcers and chronic ulcers
Drug use disorder
Decedent
Observations

Number of ALs

Percentage point share of days alive and in

Multivariate linear regression analysis with assisted living (AL) fixed effects: associations between resident characteristics and

Home

0.38 (0.40)
0.23 (0.24)
0.53* (0.24)
0.26 (0.14)

—0.60 (0.53)
—0.21 (0.43)
—0.40 (0.43)
—2.13% (0.37)

0.26 (0.17)
—0.77% (0.34)

—1.14%* (0.14)
—0.22 (0.26)
—0.30* (0.15)
—0.63"* (0.13)
—0.40"* (0.14)
—0.70%* (0.15)
—0.30* (0.14)
—0.30* (0.14)
—0.39** (0.14)
—0.29 (0.16)
—0.05 (0.25)
0.55*** (0.16)
0.06 (0.14)
—0.40** (0.14)
—0.66™* (0.22)
—8.56"* (0.51)
—2.99%%* (0.26)
—4.20%* (0.25)
—0.77* (0.30)
—10.72*** (0.28)
59,831

12,143

ER

0.12** (0.04)
—0.06*** (0.02)
—0.05"** (0.01)
0.01 (0.01)

0.03 (0.03)
0.01 (0.04)
0.05 (0.03)
0.11%** (0.02)

0.04** (0.01)
0.19% (0.02)

0.04*** (0.01)
0.02 (0.02)
0.00 (0.01)
0.03** (0.01)
0.02 (0.01)
0.02 (0.01)
—0.01 (0.01)
0.05** (0.01)
0.01 (0.01)
0.08*** (0.01)
0.01 (0.02)
0.01 (0.01)
—0.00 (0.01)
0.04*** (0.01)
0.03* (0.01)
0.04 (0.02)
0.15%** (0.02)
0.04** (0.02)
0.11%** (0.02)
0.27* (0.02)
59,831
12,143

Hospital

0.67°* (0.15)
—0.24" (0.08)
—0.55%** (0.08)
—0.10 (0.05)

—0.30 (0.17)
0.02 (0.17)
0.12 (0.16)
0.11 (0.11)

—0.03 (0.06)
0.53* (0.12)

—0.06 (0.05)
0.31** (0.09)
0.24*** (0.05)
0.26*** (0.04)
0.16™* (0.05)
0.24%% (0.05)
0.12** (0.05)
0.11* (0.04)
0.08 (0.05)
—0.00 (0.06)
—0.23"* (0.08)
0.30*** (0.05)
—0.00 (0.05)
0.03 (0.04)
0.22** (0.07)
1.66*** (0.16)
0.95*** (0.09)
1.04%%* (0.08)
0.40*** (0.10)
5,05+ (0.13)
59,831

12,143

Nursing home

—1.11%* (0.34)
0.10 (0.20)
0.14 (0.20)
—0.21 (0.12)

0.79 (0.48)
0.19 (0.36)
0.17 (0.36)
1.94%% (0.34)

—0.25(0.15)
0.12 (0.29)

1.11%% (0.12)
—0.19 (0.22)
0.05 (0.13)
0.38** (0.12)
0.22 (0.12)
0.48%%* (0.13)
0.19 (0.12)
0.10 (0.12)
0.35%* (0.12)
0.22 (0.13)
0.20 (0.22)
0.26 (0.14)
—0.10 (0.12)
0.29* (0.12)
0.37 (0.19)
6.76*%* (0.46)
1.86™* (0.22)
3.02%* (0.21)
0.22 (0.26)
4.32%%% (0.23)
59,831

12,143

Hospice

—0.05 (0.04)
—0.02 (0.04)
—0.07 (0.04)
0.03 (0.03)

0.08 (0.08)
—0.02 (0.05)
0.06 (0.07)
—0.02 (0.06)

—0.01 (0.03)
—0.06 (0.06)

0.04 (0.03)
0.07 (0.05)
0.01 (0.03)
—0.03 (0.03)
0.00 (0.03)
—0.04 (0.03)
—0.00 (0.03)
0.04 (0.03)
—0.05 (0.03)
—0.00 (0.03)
0.08 (0.05)
—0.01 (0.03)
0.04 (0.03)
0.05 (0.03)
0.03 (0.04)
0.10 (0.09)
0.04 (0.04)
0.10% (0.05)
0.05 (0.05)
1.08%* (0.08)
59,831
12,143

Note: Cancer includes breast cancer, colorectal cancer, endometrial cancer, lung cancer, and prostate cancer. Mental illness includes bipolar disorders,

personality disorders, schizophrenia, and schizophrenia and other psychotic disorders.

Abbreviation: ER, emergency room.
*#*p < 0.001; **P < 0.01; *P < 0.05.
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TABLE 4

Results from multivariate linear regression models estimating the relationship between state regulations and percent state

regulations and days alive at home, emergency room (ER), hospital, nursing home, and in hospice.

Percentage point share of days alive and in

Home ER Hospital Nursing home Hospice

DCW training (ref: hours not specified or <10 h required)

11-20 h 0.38* (0.16) —0.01 (0.01) —0.03 (0.05) —0.31* (0.14) —0.03 (0.03)

21+ h 0.48** (0.16) 0.04*** (0.01) —0.10 (0.05) —0.39** (0.14) —0.04 (0.03)
DCW staffing (ref: not mention, or required but numbers not specified)

Required and minimum specified 0.21 (0.17) —0.00 (0.01) —0.10* (0.05) —0.16 (0.15) 0.06* (0.03)

Required in proportion to residents 0.42* (0.17) 0.03** (0.01) 0.04 (0.06) —0.60*** (0.15) 0.12*** (0.03)
Licensed staffing (ref: not mention, or required but numbers not specified)

Required and minimum specified —0.97%** (0.15) —0.02** (0.01) 0.03 (0.05) 0.96*** (0.14) 0.00 (0.03)

Required in proportion to residents —1.09** (0.36) —0.02 (0.02) 0.05 (0.11) 1.09%** (0.32) —0.04 (0.05)
Resident characteristics Yes Yes Yes Yes Yes
Observations 59,831 59,831 59,831 59,831 59,831

Note: Each reported effect represents coefficients adjusted for resident-level characteristics. Robust standard errors (in parentheses) were estimated with

clustering at the assisted living level.
Abbreviations: DCW, direct care worker; ER, emergency room.
***p < 0.001; **p < 0.01; *p < 0.05.

residents likely need. Consequently, residents with
ADRD may have to be transferred to nursing homes for
more intensive long-term care. Indeed, we found that the
loss in home time for residents with ADRD was mainly
due to increased time spent in nursing homes. Although
it is not clear to what extent care needs of residents with
ADRD are met in AL communities, a prior study sug-
gested that in ALs with licensed memory care units, resi-
dents had a lower risk of nursing home admissions
compared with those residing in other AL communi-
ties®®; suggesting that specialized care may help residents
with ADRD remain in ALs for a longer time.

Findings regarding the hypothesis, we posited were
mixed. In states requiring higher DCW training regula-
tions AL residents experienced longer home time, pri-
marily driven by fewer days spent in nursing homes.
States vary in topics they require for DCWs' training,
which generally cover assistance with ADLs, resident
rights, abuse and neglect prevention, resident emergency
response, reporting requirements, and health and psycho-
social needs of the population being served.>” However,
more hours of training required by state AL regulations
suggest that DCWs may receive more training overall,
thus benefiting residents’ well-being. Furthermore, in
support of our hypothesis, we found that greater regula-
tory specificity in DCW staffing was associated with lon-
ger resident home time. AL communities in states
requiring DCW staffing to be proportional to the number
of residents may be able to provide more supportive care
to their residents, prolonging their home time. In these

states, AL residents not only spent fewer days in nursing
homes, but also had more days of hospice at home.
Indeed, hospice providers may have an incentive to
“select” AL residents in states requiring higher DCW
staffing, allowing them to minimize the use of their own
personal care resources.

However, contrary to our hypothesis, we found a neg-
ative association between home time and greater state
AL regulatory specificity for licensed staffing, with virtu-
ally all “lost” days being spent in nursing homes. Several
possible explanations may be considered. Although
higher licensed staffing requirements may increase the
presence of licensed staff in AL communities,® it may
also cause reallocation of resources from areas that are
either not regulated or already exceeded the regulatory
requirements.” This may lead to unintended conse-
quences such as a less efficient staffing skill mix
(e.g., DCW staff being reduced to below the optimal
levels) and an overall decline in quality of care. Evidence
of substitution has been reported in nursing home
studies,**™** but has not been evaluated in the AL indus-
try. Another possibility is that greater licensed staffing
requirements increase the ability of AL staff to identify
residents needing a more intensive care that can be better
provided in nursing homes.?” Licensed staff may have a
better understanding of AL's capabilities and limitations
in serving the residents, especially those with complex
care needs. They may be better able to recognize resi-
dents' declining conditions and initialize appropriate care
plans at an earlier stage, resulting in fewer days at home,
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but perhaps a more appropriate level of care. Additional
research in this area is needed to assess the extent to
which more home time may be better or worse for resi-
dents with specific care needs.

Several study limitations should be noted. First, our
study sample was limited to new AL residents and
described their home time experiences in the first year of
AL admission. Therefore, our results might not be reflec-
tive of the experiences of the general AL population,
whose health conditions and care needs might change
more dramatically over time. Second, we focused on the
Medicare FFS beneficiaries residing in AL communities,
and the results might not be generalizable to AL residents
enrolled in MA plans. In addition, the method we used to
identify Medicare beneficiaries residing in AL communi-
ties relies on postal addresses and 9-digit zip codes of AL
residents. Therefore, we may not be able to identify Medi-
care beneficiaries who moved to ALs but did not change
their postal addresses with the Social Security Adminis-
tration. However, these residents may not differ enough
from those who were identified in their utilization of
medical services, and thus in home time. Finally, due to
the nature of the observational study design, unobserva-
ble factors may bias the estimated associations. Models
examining the association between home time and state
regulations relied on cross-sectional between-state varia-
tion in regulatory specificity and may therefore be sus-
ceptible to confounding related to state policies affecting
both who uses ALs and their home time in that setting.

In conclusion, we observed large variations in home
time among Medicare FFS beneficiaries residing in AL
communities. Home time was associated with resident
characteristics, particularly with dual eligibility and some
chronic conditions. In states with greater specificity in reg-
ulating DCW staffing and training, AL residents had longer
home time. Our work contributes to the emerging litera-
ture on home time by providing important findings for resi-
dents being cared for in ALs. State policymakers engaged
in rebalancing long-term services and reducing nursing
home placement, thus focusing on Medicaid program’s
support for the dually entitled beneficiaries who also live in
ALs, may consider these findings in planning and imple-
menting state-level policies that relate to AL care.

AUTHOR CONTRIBUTIONS

Yunjiao Mao was responsible for study concept and
design, data cleaning and management, data analysis
and interpretation, and preparation of the manuscript,
including review and approval of the final submission.
Yue Li participated in study concept and design, data anal-
ysis and interpretation, and preparation of the manuscript,
including review and approval of the final submission. Jin-
jiao Wang participated in study concept and design, data

analysis and interpretation, and preparation of manu-
script, including review and approval of the final submis-
sion. Brian McGarry participated in study design, data
analysis and interpretation, and preparation of the manu-
script, including review and approval of the final submis-
sion. Helena Temkin-Greener participated in study
concept and design, data analysis and interpretation, and
preparation of the manuscript, including review and
approval of the final submission.

CONFLICT OF INTEREST STATEMENT
The authors have indicated they have no potential con-
flicts of interest to disclose.

SPONSOR'S ROLE

This study was conducted with the support of the follow-
ing funders: Agency for Healthcare Research and Quality
(AHRQ) (1R01HS026893-01 [HTG]). The funders had no
role in study design, data collection and analysis, decision
to publish, or preparation of the manuscript.

ORCID

Yue Li ® https://orcid.org/0000-0001-7592-0299

Brian McGarry ‘© https://orcid.org/0000-0001-5342-6548
Jinjiao Wang ‘@ https://orcid.org/0000-0002-5629-8497
Helena Temkin-Greener ® https://orcid.org/0000-0001-
6113-2953

REFERENCES

1. National Center for Assisted Living. Assisted living facts and
figures. Accessed April 15, 2022. https://www.ahcancal.org/
Assisted-Living/Facts-and-Figures/Pages/default.aspx

2. Zimmerman S, Guo W, Mao Y, Li Y, Temkin-Greener H.
Health care needs in assisted living: survey data may underesti-
mate chronic conditions. J Am Med Dir Assoc. 2021;22(2):471-
473. doi:10.1016/j.jamda.2020.11.036

3. Bartley MM, Quigg SM, Chandra A, Takahashi PY. Health out-
comes from assisted living facilities: a cohort study of a primary
care practice. J Am Med Dir Assoc. 2018;19(3):B26. d0i:10.1016/
j.jamda.2017.12.079

4. Harris-Kojetin L, Sengupta M, Lendon J, Rome V, Valverde R,
Caffrey C. Long-term care providers and services users in the
United States, 2015-2016. Vital Health Stat 3. 2019;3(43):1-79.

5. Hua CL, Zhang W, Cornell PY, Rahman M, Dosa DM,
Thomas KS. Characterizing emergency department use in
assisted living. J Am Med Dir Assoc. 2021;22(4):913-917.e2. doi:
10.1016/j.jamda.2020.05.019

6. Temkin-Greener H, Mao Y, McGarry B, Zimmerman S, Li Y.
Health care use and outcomes in assisted living communities:
race, ethnicity, and dual eligibility. Med Care Res Rev. 2021;79:
500-510. doi:10.1177/10775587211050189

7. Temkin-Greener H, Guo W, Hua Y, et al. End-of-life care in
assisted living communities: race and ethnicity, dual enroll-
ment status, and state regulations. Health Aff. 2022;41(5):
654-662.

85U0]7 SUOWIWIOD BRI 3|qeol|dde aup Aq peuenob afe sejonte VO ‘8sn Jo se|ni Joj Aeiq1aulluO 48]/ UO (SUOTIPUOD-PUE-SULBY /W0 A8 1M AR1q | U [UO//:SdNY) SUORIPUOD Pue swe 1 8y} 88s *[£202/ZT/ST] Uo AriqiTauliuo A8 (M ‘eseyooy JO AiseAlun Aq 6028T'SBITTTT 0T/i0p/woo A8 im Atelq juljuo s feuino e/ :sdny wo.y pepeojumoq ‘0 ‘STySZEST


https://orcid.org/0000-0001-7592-0299
https://orcid.org/0000-0001-7592-0299
https://orcid.org/0000-0001-5342-6548
https://orcid.org/0000-0001-5342-6548
https://orcid.org/0000-0002-5629-8497
https://orcid.org/0000-0002-5629-8497
https://orcid.org/0000-0001-6113-2953
https://orcid.org/0000-0001-6113-2953
https://orcid.org/0000-0001-6113-2953
https://www.ahcancal.org/Assisted-Living/Facts-and-Figures/Pages/default.aspx
https://www.ahcancal.org/Assisted-Living/Facts-and-Figures/Pages/default.aspx
info:doi/10.1016/j.jamda.2020.11.036
info:doi/10.1016/j.jamda.2017.12.079
info:doi/10.1016/j.jamda.2017.12.079
info:doi/10.1016/j.jamda.2020.05.019
info:doi/10.1177/10775587211050189

10

| JAGS

MAO ET AL.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

McGarry BE, Mao Y, Nelson DL, Temkin-Greener H. Hospital
proximity and emergency department use among assisted liv-
ing residents. J Am Med Dir Assoc. 2023;24:1349-1355. doi:10.
1016/j.jamda.2023.05.002.e5.

Gabriel SE, Normand SLT. Getting the methods right — the
foundation of patient-centered outcomes research. N Engl J
Med. 2012;367(9):787-790. doi:10.1056/NEJMp1207437

Frank L, Basch E, Selby JV; For the Patient-Centered Out-
comes Research Institute. The PCORI perspective on patient-
centered outcomes research. JAMA. 2014;312(15):1513-1514.
doi:10.1001/jama.2014.11100

Tuzzio L, Berry AL, Gleason K, et al. Aligning care with the per-
sonal values of patients with complex care needs. Health Serv
Res. 2021;56 suppl 1:1037-1044. doi:10.1111/1475-6773.13862
Quinn TJ, Dawson J, Lees JS, Chang TP, Walters MR, Lees KR.
Time spent at home poststroke: “home-time” a meaningful and
robust outcome measure for stroke trials. Stroke. 2008;39(1):
231-233. doi:10.1161/STROKEAHA.107.493320

Ariti CA, Cleland JGF, Pocock SJ, et al. Days alive and out of
hospital and the patient journey in patients with heart fail-
ure: insights from the Candesartan in Heart failure: Assess-
ment of Reduction in Mortality and morbidity (CHARM)
program. Am Heart J. 2011;162(5):900-906. doi:10.1016/j.ahj.
2011.08.003

McDermid I, Barber M, Dennis M, et al. Home-time is a feasible
and valid stroke outcome measure in national datasets. Stroke.
2019;50(5):1282-1285. d0i:10.1161/STROKEAHA.118.023916

Lee H, Shi SM, Kim DH. Home time as a patient-centered out-
come in administrative claims data. J Am Geriatr Soc. 2019;
67(2):347-351. doi:10.1111/jgs.15705

Simning A, Orth J, Temkin-Greener H, Li Y. Patients dis-
charged from higher-quality skilled nursing facilities spend
more days at home. Health Serv Res. 2021;56(1):102-111. doi:10.
1111/1475-6773.13543

Groff AC, Colla CH, Lee TH. Days spent at home—a patient-
centered goal and outcome. N Engl J Med. 2016;375(17):1610-
1612. doi:10.1056/NEJMp1607206

Mao Y, Li Y, McGarry B, Wang J, Temkin-Greener H. Are
online reviews of assisted living communities associated with
patient-centered outcomes? J Am Geriatr Soc. 2023;71(5):1505-
1514. doi:10.1111/jgs.18192

Ankuda CK, Grabowski DC. Is every day at home a good day?
J Am Geriatr Soc. 2022;70(9):2481-2483. doi:10.1111/jgs.17973
David D, Brody AA. One accurate measurement is worth 1000
expert opinions—assessing quality care in assisted living. J Am
Geriatr Soc. 2023;71(5):1358-1361. do0i:10.1111/jgs.18284
Zimmerman S, Carder P, Schwartz L, et al. The imperative to
reimagine assisted living. J Am Med Dir Assoc. 2022;23(2):225-
234. doi:10.1016/j.jamda.2021.12.004

Thomas KS, Cornell PY, Zhang W, et al. The relationship
between states' staffing regulations and hospitalizations of
assisted living residents. Health Aff. 2021;40(9):1377-1385. doi:
10.1377/hlthaff.2021.00598

Temkin-Greener H, Mao Y, McGarry B, Zimmerman S. Patient
safety culture in assisted living: staff perceptions and associa-
tion with state regulations. J Am Med Dir Assoc. 2022;23(12):
1997-2002.e3. doi:10.1016/j.jamda.2022.09.007

Temkin-Greener H, Mao Y, Ladwig S, Cai X, Zimmerman S,
Li Y. Variability and potential determinants of assisted living

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

40.

41.

state regulatory stringency. J Am Med Dir Assoc. 2021;22(8):
1714-1719.e2. doi:10.1016/j.jamda.2020.10.014

Nattinger MC, Kaskie B. Determinants of the rigor of state protec-
tion policies for persons with dementia in assisted living. J Aging
Soc  Policy. 2017;29(2):123-142.  do0i:10.1080/08959420.2016.
1236324

Some assisted-living residents don't get promised care, suit
charges. The New York Times. Accessed June 5, 2023. https://
www.nytimes.com/2020/02/14/health/assisted-living-staffing. html
Temkin-Greener H, Mao Y, Li Y, McGarry B. Using Medicare
enrollment data to identify beneficiaries in assisted living. J Am
Med Dir Assoc. 2022;24(3):277-283. doi:10.1016/jjamda.2022.
01.062

Kelly C, Craft Morgan J, Kemp CL, Deichert J. A profile of the
assisted living direct care workforce in the United States. J Appl
Gerontol. 2020;39(1):16-27. doi:10.1177/0733464818757000

Carder PC. State regulatory approaches for dementia care in
residential care and assisted living. Gerontologist. 2017;57(4):
776-786. doi:10.1093/geront/gnw197

Beeber AS, Zimmerman S, Reed D, et al. Licensed nurse staff-
ing and health service availability in residential care and
assisted living. J Am Geriatr Soc. 2014;62(5):805-811. doi:10.
1111/jgs.12786

Burke LG, Orav EJ, Zheng J, Jha AK. Healthy days at home: a
novel population-based outcome measure. Healthcare. 2020;
8(1):100378. doi:10.1016/.hjdsi.2019.100378

Fabius CD, Cornell PY, Zhang W, Thomas KS. State Medicaid
financing and access to large assisted living settings for
Medicare-Medicaid dual-Eligibles. Med Care Res Rev. 2021;79:
69-77. doi:10.1177/1077558720987666

Rogan S, Lippa CF. Alzheimer's disease and other dementias: a
review. Am J Alzheimers Dis Other Dement. 2002;17(1):11-17.
Tarawneh R, Holtzman DM. The clinical problem of symptom-
atic Alzheimer disease and mild cognitive impairment. Cold
Spring Harb Perspect Med. 2012;2(5):a006148. doi:10.1101/
cshperspect.a006148

Deb A, Thornton JD, Sambamoorthi U, Innes K. Direct and indi-
rect cost of managing alzheimer's disease and related dementias
in the United States. Expert Rev Pharmacoecon Outcomes Res.
2017;17(2):189-202. doi:10.1080/14737167.2017.1313118

Cornell PY, Zhang W, Smith L, et al. Memory care reduces nurs-
ing home admissions among assisted-living residents with demen-
tia. Alzheimers Dement. 2022;18:1880-1888. doi:10.1002/alz.12513
NCAL. 2019 Assisted living state regulatory review. Accessed
May 16, 2023. https://www.ahcancal.org/Assisted-Living/Polic
y/Documents/2019_reg_review.pdf

Rome V, Harris-Kojetin L, Carder P. Variation in licensed
nurse staffing characteristics by state requirements in residen-
tial care. Res Gerontol Nurs. 2019;12(1):27-33. do0i:10.3928/
19404921-20181212-03

. Holmstrom B, Milgrom P. Multitask principal-agent analyses:

incentive contracts, asset ownership, and job design. J Law
Econ Organ. 1991;7:24-52.

Bowblis JR, Hyer K. Nursing home staffing requirements and
input substitution: effects on housekeeping, food service,
and activities staff. Health Serv Res. 2013;48(4):1539-1550. doi:
10.1111/1475-6773.12046

Thomas KS, Hyer K, Andel R, Weech-Maldonado R. The unin-
tended consequences of staffing mandates in Florida nursing

85U0]7 SUOWIWIOD BRI 3|qeol|dde aup Aq peuenob afe sejonte VO ‘8sn Jo se|ni Joj Aeiq1aulluO 48]/ UO (SUOTIPUOD-PUE-SULBY /W0 A8 1M AR1q | U [UO//:SdNY) SUORIPUOD Pue swe 1 8y} 88s *[£202/ZT/ST] Uo AriqiTauliuo A8 (M ‘eseyooy JO AiseAlun Aq 6028T'SBITTTT 0T/i0p/woo A8 im Atelq juljuo s feuino e/ :sdny wo.y pepeojumoq ‘0 ‘STySZEST


info:doi/10.1016/j.jamda.2023.05.002
info:doi/10.1016/j.jamda.2023.05.002
info:doi/10.1056/NEJMp1207437
info:doi/10.1001/jama.2014.11100
info:doi/10.1111/1475-6773.13862
info:doi/10.1161/STROKEAHA.107.493320
info:doi/10.1016/j.ahj.2011.08.003
info:doi/10.1016/j.ahj.2011.08.003
info:doi/10.1161/STROKEAHA.118.023916
info:doi/10.1111/jgs.15705
info:doi/10.1111/1475-6773.13543
info:doi/10.1111/1475-6773.13543
info:doi/10.1056/NEJMp1607206
info:doi/10.1111/jgs.18192
info:doi/10.1111/jgs.17973
info:doi/10.1111/jgs.18284
info:doi/10.1016/j.jamda.2021.12.004
info:doi/10.1377/hlthaff.2021.00598
info:doi/10.1016/j.jamda.2022.09.007
info:doi/10.1016/j.jamda.2020.10.014
info:doi/10.1080/08959420.2016.1236324
info:doi/10.1080/08959420.2016.1236324
https://www.nytimes.com/2020/02/14/health/assisted-living-staffing.html
https://www.nytimes.com/2020/02/14/health/assisted-living-staffing.html
info:doi/10.1016/j.jamda.2022.01.062
info:doi/10.1016/j.jamda.2022.01.062
info:doi/10.1177/0733464818757000
info:doi/10.1093/geront/gnw197
info:doi/10.1111/jgs.12786
info:doi/10.1111/jgs.12786
info:doi/10.1016/j.hjdsi.2019.100378
info:doi/10.1177/1077558720987666
info:doi/10.1101/cshperspect.a006148
info:doi/10.1101/cshperspect.a006148
info:doi/10.1080/14737167.2017.1313118
info:doi/10.1002/alz.12513
https://www.ahcancal.org/Assisted-Living/Policy/Documents/2019_reg_review.pdf
https://www.ahcancal.org/Assisted-Living/Policy/Documents/2019_reg_review.pdf
info:doi/10.3928/19404921-20181212-03
info:doi/10.3928/19404921-20181212-03
info:doi/10.1111/1475-6773.12046

HOME TIME AND STATE REGULATIONS

JAGS_ L1

homes: impacts on indirect-care staff. Med Care Res Rev. 2010;
67(5):555-573. doi:10.1177/1077558709353325

42. Chen MM, Grabowski DC. Intended and unintended conse-
quences of minimum staffing standards for nursing homes.
Health Econ. 2015;24(7):822-839. doi:10.1002/hec.3063

SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

Figure S1. State variations in AL regulatory specificity
for DCW training, DCW staffing, and licensed staffing.
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