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Abstract

Introduction: The objective of this study was to examine the relationship between dementia severity and early discharge from
home health.

Methods: This was a retrospective study of 100% national Medicare home health da ta files (2016-2017). Multilevel logistic
regression was used to study the relationship of dementia severity, caregiver support, and medication assistance with early
discharge from home health.

Results: The final cohort consisted of 91 302 Medicare beneficiaries with an ADRD diagnosis. A pattern of early discharge rates
across dementia severity levels was not demonstrated. The relative risk for early discharge was lower for individuals who
needed assistance with medication and for those with unmet caregiver needs.

Discussion: The findings of this study do not support the hypothesis that dementia severity contributes to early discharge
from home health. Further research is needed to fully understand key factors contributing to early discharge from home
health.
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Significance Statement
· There was not a pattern of early discharge rates across

Alzheimer’s Disease and Related Dementia (ADRD)
levels.

· People with ADRDwho had unmet caregiver needs had
lower risks of early discharge from home health.

· People with ADRD requiring assistance with medica-
tion had lower risks of early discharge from home
health.

Introduction

Most older adults prefer to receive health care services at
home1 and a growing body of evidence suggests that home
health care is more cost efficient than institutional care for both
patients and the health care system.2-4 Home health care offers

a unique opportunity to directly assess a patient’s home en-
vironment, socioeconomic status, and need for caregiver or
community support while providing rehabilitation services
(physical, occupational, and speech therapy). In 2020, a total
of 3.3 million Medicare fee-for-service beneficiaries received
home health care5 and nearly one-third of these individuals
had a diagnosis of Alzheimer’s Disease or a related dementia
(ADRD).6 Familiar environments and routines have been
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shown to decrease neuropsychiatric symptoms (NPS) and
improve health outcomes for people with ADRD.7-9

Prior to the implementation of the Patient Driven Group-
ings Model in January 2020,10 it was required that the
combined number of visits planned for physical therapy,
occupational therapy, and speech-language pathology for the
upcoming 60-day period be documented at the start or re-
sumptions of care. Each discipline determines the reasonable
and necessary number of visits based on a review of referral
notes and orders, the plan of care, the patient’s medical history
and current status, and any other relevant information.11 Early
discharge occurs when a patient is discharged from home
health before the patient has received the prescribed number of
rehabilitation sessions. An early discharge may occur if the
home health team determines that the patient has met their
goals quicker than expected or that the patient is no longer
benefiting from therapy services. It is important to patients and
their caregivers that the patient has sufficient independence in
self-care tasks, that comorbid conditions are being properly
managed, and that the caregiver has access to resources and
support before the patient is discharged from home health.12

Older adults with ADRD have been shown to be more
vulnerable to early discharge from home health than their
peers without ADRD.13 Health care providers often doubt the
rehab potential of people with ADRD and incorrectly think
that these individuals will not benefit from rehabilitation
services.14-17 Recent studies have established the efficacy of
home health and rehabilitation services in meeting the health
care needs of people with ADRD.18-22 However, clinicians
often report feeling ill-prepared to work with individuals who
have ADRD, especially in the later stages of the
disease.14,15,23,24 Clinicians report that neuropsychiatric
symptoms experienced by people with ADRD can be diffi-
culty to manage and disruptive to rehabilitation sessions.14

Thus, clinicians may underestimate the rehabilitation potential
of patients with ADRD and terminate services early.15

Early discharge from rehabilitation services may result in
negative patient outcomes such as failure to achieve maximal
functional gains, readmissions, or adverse events that en-
danger the patients’ health and quality of life.25 Conversely,
longer home health episodes of care and more visits has been
associated with lower odds for rehospitalization.26 The rela-
tionship between early discharge and ADRD severity has not
been described. The primary objective of this study was to
examine the association between dementia severity and risk of
early discharge from home health care. We hypothesized that
rates of early discharge would increase as dementia severity
increases.

Materials and Methods

Data Sources

Data were derived from 4 administrative and clinical as-
sessment data files obtained from the Centers forMedicare and

Medicaid Services that contained 100% cohorts of benefi-
ciaries receiving home health services between October 1,
2016, and September 30, 2017: (1) Home Health Base file, (2)
Outcome and Assessment Information Set (OASIS), (3)
Medicare Provider Analysis and Review, and (4) Beneficiary
Summary file. The Home Health Base file was used to identify
the cohort and to confirm the start and end of care dates. Data
from the OASIS file was used in the development of a de-
mentia severity categorization based on the Functional As-
sessment Staging Tool (FAST) (see Primary Predictors). The
Medicare Provider Analysis and Review file was used to
identify patients with an International Classification of Dis-
eases, Clinical Modification Codes, 10th Revision (ICD-10)
code for dementia. The Beneficiary Summary file was used to
verify Medicare Fee-for-Service enrollment and to obtain
sociodemographic information. This study was approved by
our university’s institutional review board (#13-0549). A Data
Use Agreement was reviewed and approved by the Centers for
Medicare and Medicaid Services.

Patient Cohort

Criteria from the Home Health Quality Reporting Program
specification models27,28 were modified to identify our co-
hort from 2 086 755Medicare beneficiaries admitted to home
health between October 12 016 and September 30, 2017
(Figure 1). The cohort was limited to those individuals who
had an index hospitalization prior to home health admission.
Consistent with the Home Health Quality Reporting Program
specification models, we excluded individuals for the fol-
lowing reasons: (1) admitted to home health more than
30 days after discharge from an acute or psychiatric hos-
pitalization; (2) under the age of 66 years; (3) transferred
between home health agencies; (4) non-continuous Medicare
Fee-for-Service coverage for 12 months prior to the index
hospitalization and 31 days after the hospital discharge; (5)
discharged from the acute care hospitalization against
medical advice; (6) missing items of interest in the Outcome
Assessment Information Set; (7) having a discharge status
that the Centers for Medicare and Medicaid Services ex-
cludes from the specification model (hospice, federal hos-
pitals, law enforcement, etc.); and (8) hospital stay was for
non-surgical treatment of cancer.

Three additional exclusion criteria were applied consistent
with the aims of this study. First, patients who did not have an
ADRD diagnosis were excluded. Second, those patients not
assigned at least 2 therapy visits were excluded from the study
to better define our outcome of interest, early discharge. Third,
in addition to removing patients with a discharge status ex-
cluded by CMS (see above), we also removed patients who
were admitted to the hospital, rehabilitation facilities, nursing
home facilities, or whose discharge status was unknown. This
exclusion criterion was used as we were interested in ex-
amining the amount of therapy visits provided within com-
pleted home health episodes. The final sample included 91 302
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home health patients with ADRD who were discharged to the
community (with or without formal assistive services).

Dementia Diagnosis

Beneficiaries with dementia were identified using 19 ICD-10
codes included in the Chronic Conditions Data Warehouse
algorithm for Alzheimer’s disease, related disorders, or senile
dementia (Supplemental Table 1).29,30 Beneficiaries with 1 or
more of these ICD-10 codes for dementia in Medicare Part A,
home health, skilled nursing, or inpatient rehabilitation claims
in the year prior to hospitalization were classified as having
ADRD.

Outcome

Early discharge from therapy services was defined as missing
more than 2 of the planned therapy visits. Early discharge was
determined by comparing the difference between the total
number of planned rehabilitation visits (physical therapy,

occupational therapy, speech therapy) on the start of care
OASIS (item M2200) to the total number of rehabilitation
visits billed. The total number of therapy visits billed was
determined by using Revenue Unit Count variables from the
Revenue Center File. Revenue Unit Count is a quantitative
measure of the number of times a service was provided.
Revenue Unit Counts for physical therapy, occupational
therapy, and speech therapy were summed to determine the
total number of therapy visits provided. It is common for
patients in home care to miss 1 or 2 scheduled visits for a
variety of reasons such as medical appointments or religious
observances. Setting the bar at 2 instead of zero accounts for
this usual occurrence.

Primary Predictors

The primary predictor was dementia severity. We used a
previously developed dementia severity categorization based
on items from the Functional Assessment Staging Tool
(FAST) and the OASIS (Supplemental Table 2).31 Both the
FAST and the OASIS are clinical assessments of a patient’s
functional status. The FAST is a sequential assessment that
categorizes a patient’s dementia severity based on their
functional abilities.32-34 The dementia severity categorization
used for this study divides dementia severity into 6 categories
based on the 7 stages of the FAST.33,34 As has been previously
described,31 each category was identified through an iterative
process that created a crosswalk between items on the FAST
and items on the OASIS. Items included in the crosswalk were
cognitive status, instrumental activities of daily living, ac-
tivities of daily living, incontinence, verbal expression, and
mobility. These items were selected based on their face val-
idity with the description of each FAST stage. The first (i.e.,
lowest) dementia severity category represented FAST stages 1
and 2. At stages 1 and 2, symptoms are not clinically ob-
servable or reported by patients making it appropriate to group
these stages together. The remaining 5 dementia severity
categories aligned directly with the remaining 5 stages of the
FAST.

Covariates

Sociodemographic characteristics included age, sex, race/
ethnicity, Medicare original entitlement, and Medicare –

Medicaid dual eligibility status. Health care utilization char-
acteristics included length of index hospitalization, days in the
intensive care unit/critical care unit, primary diagnosis and
procedure categories from index hospitalization (based on the
Centers for Medicare and Medicaid Services multilevel
clinical classification software), receipt of dialysis during the
index hospitalization, and the number of hospitalizations in
the previous year. Two additional control variables were in-
cluded (1) a composite measure of caregiver assistance need
and availability, and (2) need for assistance with oral medi-
cations. The variable for caregiver support was based on an

Figure 1. Flow chart depicting cohort selection at each step as
exclusion criteria were applied. Percentages represent percent
remaining from the previous step.
Abbreviations; ADRD, Alzheimer’s Disease or Related Dementia; HHA,
home health agency; ICD-10, International Classification of Diseases, Clinical
Modification Codes, 10th Revision; OASIS, Outcomes Assessment
Information Set. * Excluded discharge status included hospice, federal
hospital, law enforcement. † “Study period” refers to the 1 year prior to the
index hospitalization through the 32 days post-discharge for each
hospitalization.
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OASIS item that addresses the need for assistance in the
following areas: (1) activities of daily living; (2) instrumental
activities of daily living; (3) medication administration (4)
medical procedures/treatments; (5) management of medical
equipment; (6) supervision or safety; and (7) advocacy or
facilitation. Each item is rated on a 6-point scale that was
rescaled as a 4-point scale: no assistance needed (1-points),
caregiver provides assistance (2-points), caregiver needs
training to give assistance (3-points), and patient needs as-
sistance, but a caregiver is not available (4-points). A sum-
mary score was then calculated (range 0-28) with higher
scores reflecting greater unmet caregiver needs. Based on the
distribution, summary scores were broken into quartiles. The
OASIS item for oral medication management rates patients on
a 4-point scale: independent (0-points), needs assistance with
dosages or making a medication schedule (1-point), needs
reminders to take medication at correct times (2-points) and
medication must be administered by another person (3-
points). A value of “not applicable” indicates that the patient
has no prescribed oral medications. This item was not
modified. Additional OASIS items related to function and
mobility were not included in the model due to high corre-
lation with the items used to develop the dementia severity
scale described above.

Data Analysis

For each patient characteristic, we calculated early discharge
rates and 95% confidence intervals (CIs). We used multilevel
logistic regression to study the relationship of ADRD severity,
caregiver support, and medication management with early
discharge from home health, adjusting for patient demo-
graphics, patient comorbidities (using the Centers for Medi-
care andMedicaid Services Hierarchical Condition Categories
based on diagnoses from the past year of acute care stays and
the non-primary diagnoses from the index hospitalization),
and clinical characteristics. Risk Ratios were calculated by
adjusting the odds ratios as described by Zhang and Yu.35 A
second level random effect was used to account for the
clustering of patients within home health agencies. All data
analyses were performed using SAS software version 9.4.36

Results

The final cohort consisted of 91 302 Medicare beneficiaries
with an ADRD diagnosis. Within the sample, 65.6% were 81
years of age or older, 61.5% were female, and 82.6% were
Caucasian (Table 1). The overall early discharge rate was
10.4% (95% CI 10.2, 10.6). Early discharge rates decreased
(13.5%- 9.8%) as age increased (66 to 81+) and were lowest
(6.1%) for individuals whose original Medicare entitlement
was for disability and end-stage renal disease combined. Early
discharge rates were highest for individuals whose original
Medicare entitlement was due to end stage renal disease
(18.5%) and those who were receiving dialysis (21.1%).

Early discharge rates decreased as caregiver support needs
increased from “independent” (11.3%) to “patient needs as-
sistance, but caregiver is not available” (9.9%) (Table 2). Early
discharge rates were higher for individuals who were inde-
pendent with oral medication management (14.8%) and in-
dividuals who reported no oral medications (12.6%). An
increasing or decreasing pattern of early discharge rates across
dementia severity levels was not demonstrated. The highest
rates of early discharge occurred in dementia severity category
4 (16.4%) and dementia severity category 7 (12.9%). The
lowest rates of early discharge occurred in dementia severity
category 6 (9.6%).

After adjustment for sociodemographic and clinical
characteristics and covariates, the relative risk of early
discharge from home health services was .788 (score 1: 95%
CI, .689-.899) for “individuals who need assistance with
dosages or making a medication schedule”, .735 (score 2:
95% CI, .642-.840) for those who “need reminders to take
medication at correct times” and .790 (score 3: 95% CI,
.695- .897) for those whose “medication must be admin-
istered by another person” as compared to those who were
independent with oral medication management. The rela-
tive risk of early discharge from home health services was
.898 (fourth quartile: 95% CI, .837- .962) for individuals
who “required caregiver assistance but did not have it
available” as compared to those who did not need caregiver
assistance (first quartile). Across dementia severity stages,
those in dementia severity category 6 had .926 (95% CI,
.873- .983) relative risk of early discharge from home health
services as compared to individuals in dementia severity
category 2 (Table 3).

Discussion

We hypothesized that rates of early discharge from home
health services would increase in the later stages of ADRD.
The findings of this study do not support this hypothesis.
Rates of early discharge did not demonstrate a pattern
across the ADRD stages. The highest rate of early discharge
occurred in stage 4. Individuals in stage 4 of ADRD usually
live independently, are oriented to time and place, and are
able to navigate familiar locations.37 However, individuals
at this stage rely on denial as their primary defense
mechanism and often withdraw from challenging situations.37

It is possible that these coping mechanisms may contribute to
their increased rates of early discharge as therapists may not
see the benefit of continuing therapy. Another contributing
factor to early discharge may be the presence and type of
neuropsychiatric symptoms. Recent research has identified
sub-syndromes of NPS that vary in frequency, intensity, and
occurrence across ADRD and that present different levels of
challenge to care providers.38 It is possible that these sub-
syndromes of NPS, and not ADRD severity, are a contributing
factor to early discharge. Future research should explore the
relationship between NPS subsyndromes and early discharge
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from home health for people with ADRD. Conversely, it is
also possible that these individuals were discharged early
because they exceeded expectations and met their rehabili-
tation goals quicker than expected.

In this study, people with ADRD who were assessed to be
independent with oral medication management or who re-
ported that they did not take any oral medications had a greater
risk of early discharge than those who required assistance with

Table 1. Cohort Characteristics and Observed Rates of Early Discharge.

Overall Sample N, (%) Observed Rate of ED (95% CI)

Total cohort 91 302 10.4% (10.2, 10.6)
Sex
Male 35 169 (38.5%) 10.8% (10.5, 11.1)
Female 56 133 (61.5%) 10.1% (9.9, 10.4)

Age (years)
66-70 5796 (6.3%) 13.5% (12.7, 14.4)
71-75 9921 (10.9%) 11.6% (11.0, 12.3)
76-80 15 679 (17.2%) 10.7% (10.3, 11.2)
81+ 59 906 (65.6%) 9.8% (9.5, 10.0)

Race/Ethnicity
White 73335 405 (82.6%) 10.3% (10.1, 10.6)
Black 8324 (9.1%) 11.1% (10.4, 11.7)
Hispanic 4547 (5.0%) 9.4% (8.5, 10.2)
Other 3026 (3.3%) 10.7% (9.6, 11.8)

Medicare original entitlement*
Age 81 096 (88.8%) 10.2% (10.0, 10.4)
Disability 9955 (10.9%) 11.5% (10.9, 12.1)
ESRD 119 (.1%) 18.5% (11.5, 25.5)
ESRD and disability 132 (.1%) 6.1% (2.0, 10.1)

Dual eligibility
No 75 743 (83.0%) 10.3% (10.0, 10.5)
Yes 15 559 (17.0%) 11.0% (10.5, 11.5)

Dialysis during index hospitalization
No 91 245 (99.9%) 10.4% (10.2, 10.6)
Yes 57 (.1%) 21.1% (10.5, 31.6)

Index hospitalization length of stay (days)
1-2 17 147 (18.8%) 10.7% (10.2, 11.1)
3 20 624 (22.6%) 10.0% (9.6, 10.4)
4 14 633 (16.0%) 10.2% (9.7, 10.7)
5 10 455 (11.5%) 10.3% (9.7, 10.9)
6-7 12 779 (14.0%) 10.2% (9.7, 10.7)
8+ 15 664 (17.2%) 11.0% (10.5, 11.5)

Index hospitalization ICU/CCU utilization (days)
0 57 472 (62.9%) 10.6% (10.3, 10.8)
1-2 11 351 (12.4%) 10.2% (9.7, 10.8)
3-4 11 008 (12.1%) 9.6% (9.1, 10.2)
5+ 11 471 (12.6%) 10.2% (9.6, 10.7)

Acute stays over prior year (count)
0 49 471 (54.2%) 10.4% (10.1, 10.6)
1 23 156 (25.4%) 10.1% (9.8, 10.5)
2 10 038 (11.0%) 10.1% (9.5, 10.7)
3 4480 (4.9%) 11.2% (10.3, 12.1)
4+ 4157 (4.6%) 11.6% (10.6, 12.5)

Previous stay
Acute 89 493 (98.0%) 10.3% (10.1, 10.5)
Psychiatric 1809 (2.0%) 12.8% (11.3, 14.4)

*Original reason for Medicare enrollment; ED = Early Discharge; CI = Confidence interval; ESRD = End stage renal disease; ICU/CCU = Intensive care unit/
Critical care unit.

Knox et al. 5



oral medication management. Cognitive deficits inherent to
ADRD can impair an individual’s ability to understand and
manage their medications appropriately.39 The progressive
nature of ADRD makes it imperative that an individual’s
ability to manage medications is continually assessed. Inap-
propriate medication management can result in unintentional
non-adherence, medication errors, and hospital

readmissions.39,40 It is possible that the ability to manage
one’s oral medications is a proxy indicator for the individual’s
overall health. Individuals who can manage their own med-
ications or who do not have oral medications may progress
through therapy and meet goals quicker than expected and
therefore be discharged early. An individual’s ability to
manage their medications may change throughout the course
of the home health episode. If evolving medication man-
agement needs are not met, they may contribute to early
discharge. Future studies should examine if changes in
medication management across the course of a home health
episode are associated with risk of early discharge.

The critical role of caregivers in the care of people with ADRD
is well recognized. In this study, individuals with ADRDwho had
unmet caregiver needs were less likely to experience early dis-
charge than individuals whose caregiving needs were met. Unmet
caregiving needs is associated with an increased risk of negative
health outcomes including institutionalization, hospitalization, and
mortality.41-44 Unmet caregiving needs commonly occurs in the
realms of safety, medical care, meaningful activities, and legal
assistance or advocacy.44,45 Prior research has identified that 90%
of people with ADRD had unmet caregiving needs related to
safety, including fall risk andwander risk.44 Patient safety concerns
may factor into discharge decisions for patients with ADRD who
have unmet caregiver needs in a way that they do not for patients
who have adequate caregiver support.

Limitations

Our study has limitations. First, our method of identifying
people with ADRD was based only on an ICD-10 diagnosis

Table 2. Observed Rates of Early Discharge from Home Health for ADRD Severity, Caregiver Support, and Medication Management.

Overall Sample N, (%) Observed Rate of ED(95% CI)

Total Cohort 91 302 10.4% (10.2, 10.6)
ADRD Severity
2 19 238 (21.1%) 11.1% (10.7, 11.6)
3 1407 (1.5%) 12.6% (10.8, 14.3)
4 597 (.7%) 16.4% (13.4, 19.4)
5 24 589 (26.9%) 10.8% (10.4, 11.2)
6 44 577 (48.8%) 9.6% (9.3, 9.9)
7 894 (1.0%) 12.9% (10.7, 15.1)

Caregiver assistance
Quartile 1 (7-13) 17 420 (19.1%) 11.3% (10.8, 11.8)
Quartile 2 (14-15) 25 005 (27.4%) 10.7% (10.4, 11.1)
Quartile 3 (16-18) 24 087 (26.4%) 9.8% (9.4, 10.2)
Quartile 4 (19-28) 24 790 (27.2%) 9.9% (9.6, 10.3)

Medication management
0 2135 (2.3%) 14.8% (13.3, 16.3)
1 10 397 (11.4%) 10.7% (10.1, 11.3)
2 13 953 (15.3%) 9.7% (9.2, 10.2)
3 64 437 (70.6%) 10.3% (10.1, 10.5)
NA 380 (.4%) 12.6% (9.3, 16.0)

ED = early Discharge; CI = confidence interval.

Table 3. Relative Risk of Early Discharge from Home Health.

Relative Risks (95% CI)

FAST
2 Reference
3 1.053 (.896–1.232)
4 1.360 (1.096–1.674)
5 1.006 (.947–1.068)
6 .926 (.873–.983)
7 1.120 (.917–1.360)

Caregiver assistance
Q1 (7 – 13) Reference
Q2 (14 – 15) .985 (.926–1.047)
Q3 (16 – 18) .943 (.882–1.006)
Q4 (19 – 28) .898 (.837–.962)

Medication assistance
0 Reference
1 .788 (.689–.899)
2 .735 (.642–.840)
3 .790 (.695–.897)
N/A .916 (.661–1.249)

ED = early discharge; CI = confidence interval.
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which has been shown to have poor sensitivity for detecting
older adults in the early to mild stages of ADRD.46 There also
is not a gold standard for ADRD severity by which to compare
the dementia severity scale. Our measurements of ADRD
severity, caregiver support and medication management were
based on items in the OASIS and we are not able to account for
differences in how the assessment is administered among
clinicians and across home health agencies. While the Centers
for Medicare and Medicaid Services publishes a detailed
implementation manual describing best practice in the Out-
come Assessment Information Set administration, it is likely
that there is variability in how items are interpreted and
recorded. Finally, there is not a standardized definition of early
discharge from therapy services in home health care. So, there
is not normative data on which to compare our early discharge
findings.

Conclusion

The results of this study did not support the hypothesis that
rates of early discharge would increase as ADRD severity
levels increased. This finding may be limited by the ADRD
severity scale and definition of early discharge used in this
study. While it was identified that people with ADRD with
unmet caregiver needs and those who required assistance with
medication had lower risk of early discharge from home
health, the reason for these findings needs to be further ex-
plored. Future research should examine additional factors that
may contribute to early discharge from home health for people
with ADRD.

Abbreviations

DRD Alzheimer’s Disease and Related Dementias
CI confidence interval

FAST Functional Assessment Staging Tool
ICD-10 International Classification of Diseases, Clinical

Modification Codes, Tenth Revision
NPS neuropsychiatric symptoms

OASIS Outcome Assessment Information Set.
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