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Abstract

Introduction:Theobjective of this studywas to identify homehealth utilization factors

associatedwith successful discharge to community after home health care for patients

with andwithout Alzheimer’s disease and related dementias (ADRD).

Methods: This was a retrospective study of 100% national Medicare home health

data files (2016 to 2017). Multilevel logistic regression was used to study the rela-

tionship of home health utilization with a modified definition of successful discharge

to community (M-SDC) after home health (no readmission or discharge within 30

days). Significant interactions were identified using backward selection. The associa-

tionsbetweendomainswereexamined in amodel stratifiedbyADRD,with andwithout

controlling for mobility, self-care, and caregiver assistance.

Results: The cohort consisted of 535,691 patients, 18.0% with ADRD. The overall

M-SDC rate was 92.1%. The likelihood of M-SDC was increased when physical ther-

apy services were provided, episodes of care were longer than 15 days, and the total

number of therapy visits was greater than 10. The likelihood of M-SDC decreased

when speech therapy, nursing, and home health aide services were provided andwhen

patients were discharged early. When controlling for mobility, self-care, and caregiver

support, length of home health episode was the only characteristic that showed a

significant interaction with ADRD.

Discussion:The results of this study indicate that the provision of physical therapy ser-

vices and moderate lengths of care and volume of visits are associated with increased

likelihood of M-SDC. A decreased likelihood of M-SDC when speech therapy, nurs-

ing, and home health aide services are delivered may be a proxy indicator of patient

acuity and disease severity and needs to be further investigated. An important next

step in understanding home health access and outcomes for people with ADRD is to

examine the impact of the Patient-Driven GroupingsModel on home health utilization

characteristics, especially length of episodes.
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Highlights

∙ Most people remain in the community after discharge from home health.

∙ Likelihood of modified successful discharge to community (M-SDC) increased with

physical therapy, longer episodes, andmore than 10 visits.

∙ Likelihood of M-SDC decreased with speech therapy, skilled nursing, home health

aide visits, and early discharge.

∙ Longer home health episodes increased likelihood of M-SDC for people with

Alzheimer’s disease and related dementias.

1 INTRODUCTION

Home health agencies are an important source of short-term rehabili-

tation, therapy, and skilled nursing services for older adults. A total of

3.3millionMedicare beneficiaries received home health care in 2019.1

While not required by Medicare, approximately one-third of all home

health episodes occur after the patient is discharged from a hospi-

tal or skilled nursing facility.2 Many patients prefer home health over

post-acute care in an inpatient setting because services are provided

in the person’s home.3 Medicare also does not require a deductible or

copayment for home health services.4

In 2019, Medicare spent nearly $18 billion on home health

services.4 The Centers for Medicare and Medicaid Services has imple-

mented several policies intended to reduce spending on post-acute

care. From October 2000 to December 2019, home health agencies

were paid according to a prospective payment system that covered all

the services that were provided over a 6-day period. The payment rate

was determined according to the patient’s clinical and functional char-

acteristics and the expected number of therapy visits. This incentivized

home health agencies to increase the amount of therapy provided.

From 2001 to 2018, the average number of therapy visits per 60-day

episode of care increased 54% from 5.2 visits to 8.0 visits whereas

skilled nursing and home health aide visits decreased 22% (10.5 to 8.2)

and 74.5% (5.5 to 1.4), respectively.4

In January 2020, the Centers for Medicare and Medicaid Ser-

vices implemented thePatient-DrivenGroupingsModel (PDGM).5 The

PDGM was designed to place greater emphasis on a patient’s clinical,

health, and functional characteristics when determining the payment

rate.6 PDGM also shortens the payment period from 60 days to 30

days and the expected number of therapy visits is no longer considered

in the payment calculation.6 Additionally, the payment rate is reduced

after the first 30-day period.6 These features of thePDGMhave poten-

tially important implications for medically complex patients who may

require longer home health stays or a greater number of home health

visits before being discharged to the community.

One such population is older adults with Alzheimer’s disease and

related dementias (ADRD). Nearly one-third of home health recipients

have been diagnosed with ADRD.7 Home health allows for a person

with ADRD to receive care in a familiar setting and the potential to

receive additional support from a family member or other caregiver.

This may contribute to better outcomes for older adults with ADRD.

Homehealth has been associatedwith lower 30-day episode payments

and lower 30-day readmissions for older adults with ADRD compared

to those who received post-acute care in a skilled nursing facility.8

Homehealth can also allow for a familymember or other informal care-

giver to assist the patient with managing medications, dressing, and

other daily tasks. The presence of an informal caregiverwhile receiving

home health has been associated with lower 30-day readmission risk

for older adults with andwithout ADRD.9,10

More than 75% of adults aged 50 and older indicate that they want

to live at home in a community setting as they age.11 Successful dis-

charge to the community is an important goal of post-acute care. Home

health agencies are required by the Centers for Medicare and Medi-

caid Services to report the percentage of home health recipients who

were not readmitted to the hospital or diedwithin 30 days of being dis-

charge from home health.12 Home health recipients with ADRD have

lower rates of successful community discharge than recipients without

ADRD even after adjusting for differences inmobility, independence in

self-care tasks, and caregiver support.9 Thismakes it important to iden-

tify characteristics associated with successful community discharge

that are specific to older adults with ADRD compared to those with-

out ADRD. The primary objective of this study was to identify home

health utilization factors associated with successful community dis-

charge after receiving home health care for Medicare fee-for-service

beneficiaries with and without ADRD. We focused on utilization fac-

tors that may be most impacted by the PDGM, such as the types of

therapy visits (e.g., occupational therapy, physical therapy, etc.), the

number of days in home health, and the number of home health vis-

its. Wewere especially interested in identifying utilization factors that

are differentially associated with successful discharge to community

according to ADRD status.

2 METHODS

2.1 Data sources

Data were obtained from five Medicare 100% clinical assessment and

billing data files between October 1, 2016, through September 31,

2017. These files included the Home Health Base file (cohort, start
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and end dates of care), the Outcome Assessment Information Set

(mobility, self-care, caregiver support), the MedPAR file (International

Classification of Diseases, Clinical Modification Codes, Tenth Revi-

sion [ICD-10] code for dementia, readmissions), and the Beneficiary

Summary file (verification of Medicare Fee-for-Service enrollment,

sociodemographic information). This study was approved by our uni-

versity’s institutional reviewboard (#13-0549). ADataUseAgreement

was reviewed and approved by the Centers forMedicare andMedicaid

Services.

2.2 Patient cohort

Criteria from the Home Health Quality Reporting Program specifica-

tion models13,14 were modified to identify our cohort from 2,781,878

Medicare beneficiaries admitted to home health during the study

period (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 mod-

els, we excluded individuals for the following reasons: (1) admitted to

home health more than 30 days after discharge from an acute or psy-

chiatric hospitalization; (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

theOutcomeAssessment InformationSet; (7) havingadischarge status

that theCenters forMedicare andMedicaid Services excludes from the

specification model (hospice, federal hospitals, 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 were not assigned at least two

therapy visits were excluded from the study to examine the association

between number of therapy visits and the outcome of interest. Second,

in addition to those patients with a discharge status excluded by the

Centers forMedicare andMedicaid Services,we also excludedpatients

who were admitted to hospitals, rehabilitation facilities, nursing home

facilities, and those whose discharge status were unknown. This lim-

ited the patient cohort to those patients who were discharged to the

community (with or without formal assistive services). This is the most

significant deviation from theHomeHealthQualityReportingProgram

specification model. This exclusion criterion was included as we were

interested in examining theassociationbetween the careprovideddur-

ing completed home health episodes and outcomes after discharge to

the community. Last, patients who had records that included a number

of visits that were greater than the patient receiving a visit every other

day for the length of the care were excluded out of concern that these

reflected errors in the data files.15,16

2.3 Dementia diagnosis

Beneficiaries with dementia were identified using 19 ICD-10 codes

included in the Chronic Conditions Data Warehouse algorithm for

RESEARCH-IN-CONTEXT

∙ Systematic Review: The authors reviewed literature using

traditional sources andmeeting proceedings. The relation-

ship between home health services and modified success-

ful discharge to community for people with Alzheimer’s

disease and related dementias (ADRD) has not been

described in the literature. However, factors associ-

ated with successful discharge to community have been

described in the literature and are cited appropriately.

∙ Interpretation: We identified that longer home health

episodes are associated with an increased likelihood of

remaining in the community after home health discharge

for people with ADRD. This is consistent with prior

research that identified that people with ADRD have

improved outcomes with longer episodes of care.

∙ Future Directions: Future studies should explore (1) if

the provision of speech therapy, skilled nursing, and home

health aide services serve as a proxy indicator of patient

complexity; (2) if greater community resources are needed

after home health discharge; (3) the relationship between

early discharge and ADRD severity; and (4) the impact

of the Patient-Driven Groupings Model on home health

utilization characteristics.

Alzheimer’s disease, related disorders, or senile dementia (Table S1

in supporting information).17,18 Beneficiaries with one 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.

2.4 Outcome

TheHomeHealth Quality Reporting Program14 defines successful dis-

charge to the community as being discharged to home/self-care with

or without services, without readmission or death within 30 days

of discharge from home health. This measure includes all individuals

who were discharged from home health, regardless of their discharge

location, and includes readmissions and death in the samemodel.14,18

With the focus of this study being on home health utilization fac-

tors, we modified the successful discharge to community measure to

only examine the outcomes of those patients who were discharged to

the community with or without formal services (please see the Patient

Cohort section for details). For this article, we will refer to this out-

come as modified successful discharge to community (M-SDC). We

used the patient discharge status code variable in the Home Health

Fee-for-Service claims file to identify discharge status. To remain con-

sistent with the Center forMedicare andMedicaid Services successful

discharge to community measure, we kept readmission and death in

the same model. During the 31-day period after discharge from home



4 of 11 KNOX ET AL.

Cohort Selection 

Did not transfer to another HHA 

N = 940,701 (98.8%) 
 

Medicare fee-for-service beneficiaries admitted to HHA care 10/1/2016– 9/30/2017 

N = 2,086,755 

Acute or psychiatric hospitalization within 5 days before HHA admission 
N = 1,124,803 (53.9%) 

Age > 66 years of age 

N = 952,422 (84.7%) 

Continuous Part A and no Medicare Advantage over study period† 

N = 900,455 (95.7%) 
 

Did not discharge against medical advice 
N = 896,967 (99.6%)  

  

Had a complete OASIS assessment 
N= 838,689 (93.5%)  

 

Did not have an excluded discharge status* 
N = 821,961 (98.0%) 

    

Acute hospital stay was not for non-surgical treatment of cancer 
N = 790,439 (96.2%) 

  

Has at least two visits 
N = 633,970 (80.2%) 

Patients discharged home 
N = 553,151 (87.3%) 

 

Patients with visits less than every other day 
N = 535,691 (96.8%)

F IGURE 1 Cohort selection. Flow chart depicting cohort selection at each step as exclusion criteria were applied. Percentages represent
percent remaining from the previous step. * 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. HHA, home health agency; OASIS,
Outcomes Assessment Information Set

health, readmissions were identified using the Home Health Quality

Reporting Program’s specification model19 and death was identi-

fied based on beneficiary date of death from Medicare Beneficiary

Summary File.

2.5 Primary predictors

Our primary predictors included the amount of (1) physical therapy

(PT), (2) speech therapy (ST), (3) occupational therapy (OT), (4) skilled

nursing (SN), and (5) home health aide (HHA) services received dur-

ing the home health episode. The (6) length of home health episodes

(in days) and (7) the total number of visits received were also included

as primary predictors. The eighth and final primary predictor was a

measure of early discharge from therapy services. Early discharge from

therapy services was defined as missing more than two of the planned

number of therapy visits identified on the start of care the Outcome

Assessment Information Set.

2.6 Covariates

Sociodemographic characteristics included age, sex, race/ethnicity,

Medicare original entitlement, and Medicare–Medicaid dual eligibil-

ity status. Health care utilization characteristics included length of

index hospitalization, days in the intensive care unit/critical care unit,
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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 hos-

pitalization, and the number of hospitalizations in the previous year.

Patient functional status as measured by summary scores for mobility,

self-care, and caregiver support were also included as control vari-

ables. A detailed description of the Outcome Assessment Information

Set items used to derive these summary scores has been published.20

The mobility summary score was calculated using three items: (1)

transferring to/from a toilet, (2) transfer to/from bed to chair, and (3)

ambulation. The self-care summary scorewas basedon seven items: (1)

grooming, (2) upper bodydressing, (3) lower bodydressing, (4) toileting

hygiene, (5) bathing, (6) eating, and (7) plan and cook a lightmeal. These

items were used to calculate summary scores for mobility and self-

care that ranged from 0 (independent) to 100 (dependent), whichwere

then converted into quartiles. The variable for caregiver support was

based on items for needing assistance in the following areas: (1) activ-

ities of daily living, (2) instrumental activities of daily living, (3) taking

medications, (4) managing medical procedures, (5) managing medical

equipment, (6) needing supervision for safety reasons, and (7) receiv-

ingmedical care (e.g., beingdriven toamedical appointment). Each item

is rated as no assistance needed (0 points), non-agency caregiver gives

assistance (1 point), non-agency caregiver needs training to give assis-

tance (2 points), non-agency caregiver is unlikely to give assistance (3

points), and patient needs assistance but a non-agency caregiver is not

available (4 points). A summary scorewas then calculated (range 0–28)

with higher scores reflecting greater unmet caregiver needs. This total

score was dichotomized to indicate if the patient had their caregiving

needsmet (score≤12) or not met (score≥13).

3 DATA ANALYSIS

For each patient characteristic, we calculatedM-SDC rates, with asso-

ciated 95% confidence intervals (CIs). We used multilevel logistic

regression to study the relationship of home health utilization char-

acteristics, including types of visits (PT, OT, ST, SN, HHA), length

of episode, number of therapy visits, and early discharges, with M-

SDC after home health, adjusting for patient demographics, patient

comorbidities (using the Centers for Medicare and Medicaid Ser-

vices Hierarchical Condition Categories based on diagnoses from the

past year of acute care stays and the non-primary diagnoses from

the index hospitalization), clinical characteristics, and patient function.

Risk ratioswere calculated by adjusting the odds ratios as described by

Zhang et al.21 A second level randomeffectwas used to account for the

clustering of patients within home health agencies. Significant interac-

tions were identified using backward selection, an iterative procedure

inwhichwe first used amodelwith the interactions of each domain and

ADRD. Then, the interactionwith the highest P-value greater than 0.05

is removed from the model. This process is repeated until all P-values

are less than 0.05. Once the interactions were selected, the associa-

tions between those domains were examined in a model stratified by

ADRD. This was done both with and without controlling for mobility,

independence with self-care tasks, and caregiver assistance. All data

analyses were performed using SAS software version 9.4.22

4 RESULTS

The final cohort consisted of 535,691 Medicare beneficiaries, 94,497

(18.0%) of whom had ADRD.Within the sample, 42%were 81 years of

ageorolder, 62%were female, and85%wereWhite (Table1). Theover-

allM-SDC ratewas 92.1% (95%CI 91.0–91.3).M-SDC rates decreased

as the following characteristics increased: age, index hospital length of

stay, intensive care unit/critical care unit days, and number of acute

care stays in the past year. M-SDC rates were lower for individuals

whose Medicare entitlement was based on disability/end stage renal

disease (82.4%; 95% CI 80.0–84.7), who were Black (89.6%; 95% CI

89.3–89.9),whowere receivingdialysis (74.7%, 95%CI69.1–80.2), and

who had an ADRD diagnosis (88.5%; 95%CI 88.3–88.7).

M-SDC rates were lower when ST (89.7%; 95% CI 89.3–89.9), SN

(91.4%; 95% CI 91.1–91.5), and HHA (89.0%; 95% CI 88.7–89.2) ser-

vices were provided (Table 2). Conversely, M-SCD rates were higher

when PT services were provided (92.3%; 95% CI 92.2–92.4). M-SDC

rates decreasedwhenhomehealth episodeswere greater than61days

(89.3%; 95% CI 89.0–89.6) and the number of visits were greater than

25 (90.0%; 95% CI 89.8–90.2). M-SDC rates were decreased for indi-

vidualswho experienced early discharge from therapy services (87.7%;

95%CI 87.4–88.0).

The likelihood of M-SDC after discharge from home health was

increased when PT services were provided (1.019, 95% CI 1.012–

1.025), when episodes of care were longer than 15 days ([16–30 days;

1.025, 1.023–1.027], [31–60 days; 1.016, 1.013–1.018], [61+ days;

1.013, 1.009–1.017]), and when the total number of therapy visits was

greater than 10 (1.012, 95% CI 1.008–1.015; Table 3). The likelihood

of M-SDC after discharge from home health was decreased when ST

(0.994, 95% CI 0.991–0.997), SN (0.987, 95% CI 0.985–0.990), and

HHA (0.997, 95% CI .974–.980) services were provided and when

patients were discharged early (0.952, 95%CI 0.948–0.956).

Four home health characteristics significantly interacted with

ADRD: ST, OT, HHA services, and length of home health episode

(Table 4). For peoplewith ADRD, the negative relationship betweenM-

SDC and the delivery of ST and HHA services was stronger than for

people without ADRD. While people without ADRD had a decreased

likelihood ofM-SDCwhenOT serviceswere provided, the likelihood of

M-SDC increased when people with ADRD received OT services. The

likelihood of M-SDC had a stronger positive association with longer

home health episodes for people with ADRD.

When controlling for mobility, independence with activities of daily

living and caregiver support, length of home health episode was the

only home health utilization characteristic that showed a significant

interaction with ADRD on relative risk of M-SCD (Table 4). Home

health episodes greater than 15 days had a stronger association with

the likelihood ofM-SDC after discharge from home health for patients

with ADRD (1.09, 95% CI 1.08–1.10) than for those patients without

ADRD (1.02, 95%CI 1.01–1.02).
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TABLE 1 Unadjusted cohort characteristics and observed rates of modified successful discharge to community

Overall sample N, (%)

Observed rate ofM-SDC

(95%CI)

Total cohort 535,691 92.1% (92.0, 92.1)

Sex

Male 204,989 (38.3%) 91.1% (91.0, 91.3)

Female 330,702 (61.7%) 92.6% (92.5, 92.7)

Age (years)

66–70 101,629 (19.0%) 93.9% (93.7, 94.0)

71–75 106,281 (19.8%) 93.1% (93.0, 93.3)

76–80 104,129 (19.4%) 92.4% (92.2, 92.6)

81+ 223,652 (41.8%) 90.5% (90.4, 90.7)

Race/ethnicity

White 454,919 (84.9%) 92.3% (92.2, 92.4)

Black 40,078 (7.5%) 89.6% (89.3, 89.9)

Hispanic 22,296 (4.2%) 91.0% (90.7, 91.4)

Other 18,398 (3.4%) 92.7% (92.3, 93.1)

Medicare original entitlement *

Age 467,941 (87.4%) 92.4% (92.3, 92.4)

Disability 65,749 (12.3%) 90.1% (89.8, 90.3)

ESRD 985 (0.2%) 82.6% (80.3, 85.0)

ESRD and disability 1016 (0.2%) 82.4% (80.0, 84.7)

Dialysis during index hospitalization

No 535,454 (100.0%) 92.1% (92.0, 92.1)

Yes 237 (0.0%) 74.7% (69.1, 80.2)

Index hospitalization length of stay (days)

1–2 148,045 (27.6%) 95.0% (94.9, 95.1)

3 124,455 (23.2%) 93.6% (93.5, 93.8)

4 72,116 (13.5%) 91.6% (91.4, 91.8)

5 49,932 (9.3%) 90.3% (90.0, 90.6)

6–7 62,953 (11.8%) 89.3% (89.1, 89.6)

8+ 78,190 (14.6%) 87.7% (87.4, 87.9)

Index hospitalization ICU/CCU utilization (days)

0 358,437 (66.9%) 93.2% (93.1, 93.3)

1–2 59,150 (11.0%) 90.9% (90.7, 91.2)

3–4 52,649 (9.8%) 89.9% (89.7, 90.2)

5+ 65455 (12.2%) 88.6% (88.3, 88.8)

Acute stays over prior year (count)

0 347,471 (64.9%) 94.6% (94.5, 94.7)

1 115,982 (21.7%) 90.4% (90.3, 90.6)

2 41,284 (7.7%) 86.1% (85.7, 86.4)

3 16,795 (3.1%) 81.0% (80.4, 81.6)

4+ 14,159 (2.6%) 74.2% (73.4, 74.9)

ADRD

No 441,194 (82.4%) 92.8% (92.7, 92.9)

Yes 94,497 (17.6%) 88.5% (88.3, 88.7)

*Original reason forMedicare enrollment.

Abbreviations:ADRD,Alzheimer’s disease and relateddementias;CI, confidence interval; ESRD, end stage renal disease; ICU/CCU, intensive careunit/critical

care unit; M-SDC, modified successful discharge to community.
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TABLE 2 Unadjusted home health utilization characteristics and observed rates of modified successful discharge to community

Overall sample N, (%)

Observed rate ofM-SDC

(95%CI)

Total cohort 535,691 92.1% (92.0, 92.1)

Physical therapy

No 18,378 (3.4%) 85.6% (85.1, 86.1)

Yes 517,313 (96.6%) 92.3% (92.2, 92.4)

Speech therapy

No 499,471 (93.2%) 92.2% (92.2, 92.3)

Yes 36,220 (6.8%) 89.7% (89.3, 90.0)

Occupational therapy

No 287,038 (53.6%) 92.7% (92.6, 92.8)

Yes 248,653 (46.4%) 91.3% (91.2, 91.4)

Skilled nursing

No 81,621 (15.2%) 95.5% (95.3, 95.6)

Yes 454,070 (84.8%) 91.4% (91.4, 91.5)

Home health aide

No 472,523 (88.2%) 92.5% (92.4, 92.5)

Yes 63,168 (11.8%) 89.0% (88.7, 89.2)

Length of home health episode (days)

1–15 94,882 (17.7%) 92.6% (92.4, 92.8)

16–30 180,739 (33.7%) 94.0% (93.8, 94.1)

31–60 211,999 (39.6%) 90.8% (90.7, 90.9)

61+ 48,071 (9.0%) 89.3% (89.0, 89.6)

Number of therapy visits

0–10 170,535 (31.8%) 92.2% (92.0, 92.3)

11–15 124,118 (23.2%) 93.5% (93.4, 93.7)

16–25 142,564 (26.6%) 92.0% (91.9, 92.2)

26+ 98,474 (18.4%) 90.0% (89.8, 90.2)

Early discharge

No 480,091 (89.6%) 92.6% (92.5, 92.6)

Yes 55,600 (10.4%) 87.7% (87.4, 88.0)

M-SDC, Abbreviations: CI, confidence interval: M-SDC, modified successful discharge to community.

5 DISCUSSION

Home health utilization characteristics were associated with the abil-

ity to successfully remain in the community for 30 days after discharge

from home health without experiencing an unplanned readmission or

death for this national cohort of Medicare beneficiaries. The associ-

ation of type, frequency, and duration of home health services with

post-discharge outcomes is important considering the recent imple-

mentationof thePDGM.ThePDGMshifts reimbursement focusoff the

numberof therapy visits andonto shorter lengths of care. Patient advo-

cacy groups have voiced concerns that thePDGMdisincentivizes home

health agencies from admitting patientswith chronic and complex con-

ditions, such as ADRD, that required more visits and longer durations

of care.23,24

In this study we showed that longer episodes of home health care

are associated with an increased likelihood of remaining in the com-

munity without a readmission or death within 30 days of discharge

to the community from home health. This association was stronger

for people with ADRD. Prior studies have also shown that longer

home health episodes with greater numbers of visits are an effec-

tive strategy for helping people with ADRD remain in the community

and avoid hospitalization.25–29 Reimbursement incentives under the

PDGM appear to conflict with this need. Lower reimbursement rates

for longer episodesof caremaydecreasehomehealth agencies’willing-

ness to provide care to peoplewith ADRD. As data become available to

assess home health utilization under the PDGM, it will be important to

assess the impact on the type, frequency, and duration of home health

services provided to people with ADRD. Shifts to shorter durations in
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TABLE 3 Relative risk of modified successful discharge to community for home health utilization characteristics

Relative risk (95%CI)

Relative risk adjusted forMB,

ADL, CG (95%CI)

Physical therapy

No Reference Reference

Yes 1.019 (1.013–1.025) 1.019 (1.012–1.025)

Speech therapy

No Reference Reference

Yes 0.991 (0.988–0.994) 0.994 (0.991–0.997)

Occupational therapy

No Reference Reference

Yes 0.999 (0.997–1.000) 1.000 (0.998–1.001)

Skilled nursing

No Reference Reference

Yes 0.986 (0.984–0.988) 0.987 (0.985–0.990)

Home health aide

No Reference Reference

Yes 0.974 (0.971–0.977) 0.977 (0.974–0.980)

Length of home health episode (days)

1–15 Reference Reference

16–30 1.025 (1.023–1.027) 1.025 (1.023–1.027)

31–60 1.015 (1.012–1.018) 1.016 (1.013–1.018)

61+ 1.012 (1.008–1.016) 1.013 (1.009–1.017)

Number of therapy visits

0–10 Reference Reference

11–15 1.007 (1.004 - 1.010) 1.008 (1.006 - 1.011)

16–25 1.006 (1.003 - 1.009) 1.009 (1.006 - 1.012)

26+ 1.007 (1.003 - 1.010) 1.012 (1.008 - 1.015)

Early discharge

No Reference Reference

Yes 0.948 (0.944–0.952) 0.952 (0.948–0.956)

Abbreviations: ADL, activities of daily living; CG, caregiver assistance; CI, confidence interval; MB, mobility; M-SDC, modified successful discharge to

community.

*All relative risk ratios have been adjusted for patient demographics and clinical characteristics.

** Patient functional status is comprised of mobility, activities of daily living, and caregiver assistance.

care may have a detrimental effect on the health and rehabilitation of

people with ADRD.

Therapy services are often terminated early for individuals with

ADRD because clinicians are unable to effectively engage the patient

in care, especially during the later stages of ADRD.30–34 In this study,

early discharge was associated with a decreased likelihood of M-SDC

for all home health patients, including those with ADRD. A significant

interaction was not found between early discharge and ADRD. How-

ever, an interaction may not have been detected due to ADRD being

represented by a binary variable. The binary variable of ADRD in this

study treats people with ADRD as a homogenous group and thus does

not distinguish between people in the early stages of ADRD and those

in the later stages of ADRD. Given that clinicians have identified that

it is the later stages of ADRD that present the most difficulty in engag-

ing clients in therapy, future research should explore the relationship

between early discharge and ADRD severity.

It is interesting to note the relationships that we found between

different types of therapy services and M-SDC. The provision of

physical therapy services was associated with an increased likelihood

of M-SDC, while the provision of ST, SN, and HHA services were each

associated with a small but statistically significant decrease in the

likelihood of M-SDC. While the reasons for these differences cannot

be fully explained within the scope of this study, it is reasonable to

assume that patient complexity and social factors may be contributing

to this finding and not that PT services are superior to other services

or that other services are contributing negatively to the likelihood of
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TABLE 4 Relative risk of modified successful discharge to community for home health utilization characteristics with ADRD as an interactive
term

ADRD Non-ADRD

Speech therapy

No Reference Reference

Yes 0.984 (0.976–0.992) 0.996 (0.992–1.000)

Occupational therapy

No Reference Reference

Yes 1.006 (1.000– 1.011) 0.999 (0.997–1.000)

Home health aide

No Reference Reference

Yes 0.970 (0.962– 0.978) 0.975 (0.971–0.978)

Length of home health episode (days)

1–15 Reference Reference

16–30 1.091 (1.081–1.101) 1.020 (1.018–1.022)

31–60 1.085 (1.073–1.096) 1.009 (1.007–1.012)

60+ 1.085 (1.070–1.100) 1.006 (1.002–1.010)

Controlling for mobility, independence with self-care, and caregiver support

Length of home health episode (days)

1–15 Reference Reference

16–30 1.090 (1.080–1.100) 1.020 (1.018–1.022)

31–60 1.084 (1.073–1.096) 1.010 (1.007–1.012)

61+ 1.086 (1.070–1.100) 1.007 (1.003–1.010)

Abbreviation: ADRD, Alzheimer’s disease and related dementias.

*All relative risk ratios have been adjusted for patient demographics and clinical characteristics.

** Patient functional status is comprised of mobility, activities of daily living, and caregiver assistance.

a successful community discharge. Future studies should explore if (1)

the provision of ST, SN, and HHA services serve as a proxy indicator of

patient complexity or frailty or if (2) greater community resources are

needed after home health discharge for patients receiving SN, ST, and

HHA services during home health care.

6 LIMITATIONS

Our study has limitations. First, our method of identifying people with

ADRD was based only on an ICD-10 diagnosis, which has been shown

to have poor sensitivity for detecting older adults in the early to mild

stages of ADRD.35 Additionally, by categorizing ADRD as a binary vari-

able, we are not able to distinguish across the stages of dementia.

Next, our measurements of function, self-care, and caregiver support

were based on the patient’s status at the start of home health care.

Changes in these factors across the episode of care were not consid-

ered but may impact the likelihood that a person is able to remain in

the community after discharge from home health. Additionally, these

measures were based on items on the Outcomes Assessment Infor-

mation Set 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 pub-

lishes a detailed implementation manual describing best practices in

the Outcome 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

onwhich to compare our early discharge findings.

7 CONCLUSION

The results of this study indicate that the provision of PT services,

episodes of care between 15 and 61 days long, and a quantity of

therapy visits between 0 and 25 is associated with increased likeli-

hood of M-SDC. A decreased likelihood of M-SDC when ST, SN, and

HHA services are delivered may be a proxy indicator of patient acuity

and disease severity and needs to be further investigated. The PDGM

incentivizes shorter duration home health episodes, which may create

an additional barrier for peoplewith ADRDwho need home health ser-

vices. An important next step in understanding home health access and

outcomes for peoplewithADRD is to examine the impact of the PDGM

on home health utilization characteristics.



10 of 11 KNOX ET AL.

8ACKNOWLEDGMENTS

This work was supported by the National Institutes of Health

[R01HD069443; P2CHD065702; K01AG058789; K01AG073538;

P30AG024832; U54GM104941] and the National Institute on Aging

[K01AG058789; K01AG073538; P30AG024832]. Funding agencies

were not involved in study design, the collection, analysis, or interpre-

tation of data, or in the writing of the report.

CONFLICTS OF INTEREST

The authors report no conflicts of interest. Author disclosures are

available in the supporting information.

REFERENCES

1. Medicare Policy Advisory Commision (MedPAC). March 2019 report

to the Congress: Medicare payment policy. Chapter 9: Home health

care services. In.Washington DC2019:227-248.

2. Medicare Policy Advisory Commision (MedPAC). March 2020 report

to the Congress: Medicare payment policy. Chapter 9: Home health

care services. In.Washington DC2020:251-269.

3. Gregory P, Edwards L, Faurot K, Williams SW, Felix AC. Patient pref-

erences for stroke rehabilitation. Top Stroke Rehabil. 2010;17(5):394-
400.

4. Medicare Policy Advisory Commision (MedPAC). March 2021 report

to the Congress: Medicare payment policy. Chapter 8: Home health

care services. In.Washington DC 2021:231-248.

5. Centers for Medicare & Medicaid Services. Medicare and Medi-

caid Programs; CY 2021 Home Health Prospective Payment System

Rate Update, Home Health Quality Reporting Program Require-

ments, and Home Infusion Therapy Services and Supplier Enrollment

Requirements; andHomeHealth Value-Based PurchasingModel Data

Submission Requirements. In. Vol 702982020.

6. NavatheAS,GrabowskiDC.WillMedicare’s newpatient-driven posta-

cute care payment system be a step forward? JAMA Health Forum.
2020;1(6):1-3.

7. Harris-Kojetin L, SenguptaM, Lendon JP, Rome V, Valverde R, Caffrey

C. Long-term care provers and services users in the United States,

2015-2016. Vital Health Stat. 2019;3(4):1-73.
8. Kamdar N, Syrjamaki J, Mahmoudi E. Alzheimer’s and related demen-

tia (ADRD) episode payments and 30-day readmission rate and

timing comparing skilled nursing facility and home health discharge

destinations in a statewide collaborative. Alzheimer’s & Dementia.
2020;16(S10):e042584.

9. Knox S, Downer B, Haas A, Middleton A, Ottenbacher KJ. Func-

tion and caregiver support associated with readmissions during home

health for individualswith dementia. archives of physicalmedicine and

rehabilitation. 2020;101(6):1009-1016.

10. Rosati RJ, Huang L, Navaie-Waliser M, Feldman PH. Risk factors for

repeated hospitalizations amonghomehealthcare recipients. JHealthc
Qual. 2003;25(2):4-10; quiz 10-11.

11. AARP. 2018 home and community preferences survey: A national

survey of adults age 18 plus. In.Washington DC: 2018.

12. Abt Associates Inc. Specifications for HH QRP quality measures and

standardized patient assessment data elements (SPADEs). In. Cam-

bridge, MA: Department of Health & Human Services, Center for

Medicare &Medicaid Services; 2019.

13. Acumen LLC. Home health claims-based rehospitalization

measures technical report. 2017. https://www.cms.gov/

Medicare/Quality-Initiatives-Patient-Assessment-Instruments/

HomeHealthQualityInits/Home-Health-Quality-Measures.html.

Accessed 12-4-18.

14. Centers for Medicare and Medicaid Services. Measure Specifications

forMeasures in the CY 2017HHQRP Final Rule. In:Quality CfCSa, ed.
Baltimore,Maryland 2016.

15. Holly R. CMS releases latest version of comprehensive home health

data set. Home Health Care News. https://homehealthcarenews.com/

2018/08/cms-releases-latest-version-of-comprehensive-home-

health-data-set/. Published 2018. Accessed2021.

16. Centers for Medicare & Medicaid Services. Public Use Files. https://

www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-

Trends-and-Reports/Medicare-Geographic-Variation/GV_PUF.

Published 2021. Accessed2021.

17. Taylor D, Fillenbaum G, Ezell M. The accuracy of medicare claims

data in identifyingAlzheimer’s disease. Journal Of Clinical Epidemiology.
2002;55(9):929-937.

18. Centers for Medicare & Medicaid Services. Chronic Con-

ditions Data Warehouse Chronic Conditions Algorithms.

https://www2.ccwdata.org/web/guest/condition-categories.

Updated 02/2021. Accessed 9/16/2021, 2021.

19. Centers for Medicare & Medicaid Services. Rehospitalization During

the First 30 Days of HomeHealth. In: National Quality Forum; 2016.

20. Knox S, Downer B, Haas A, Middleton A, Ottenbacher KJ. Function

and Caregiver Support Associated With Readmissions During Home

Health for IndividualsWithDementia.Archives of physical medicine and
rehabilitation. 2020.

21. Zhang J, Yu KF, Zhang J, Yu KF. What’s the relative risk? A method

of correcting the odds ratio in cohort studies of common outcomes.

JAMA: Journal of the AmericanMedical Association. 1998;280(19):1690-
1691.

22. SAS/ACCESS [computer software] 9.4 [computer program]. Cary, NC:

SAS Institute Inc.; 2013.

23. Center for Medicare Advocacy. Center Comments on 2019 Proposed

Home Health Rule. https://medicareadvocacy.org/center-comments-

on-2019-proposed-home-health-rule/. Published 2019. Accessed

07/15/2020, 2020.

24. Center for Medicare Advocacy. Medicare Payment vs. Coverage

for Home Health and Skilled Nursing Facility Care. https://www.

medicareadvocacy.org/wp-content/uploads/2020/03/Issue-Brief.-

Medicare-Payment-vs.-Coverage.pdf. Published 2020. Accessed

07/15/2020, 2020.

25. Groot C, Hooghiemstra AM, Raijmakers PGHM, et al. The effect of

physical activity on cognitive function in patients with dementia: a

meta-analysis of randomized control trials. Ageing research reviews.
2016;25:13-23.

26. Wang J, Caprio TV, Simning A, et al. Association between home

health services and facility admission in older adults with and with-

out Alzheimer’s disease. Journal of the American Medical Directors
Association. 2019;21(5):627-633.e629.

27. LeDoux CV, Lindrooth RC, Seidler KJ, Falvey JR, Stevens-Lapsley JE.

The impact of home health physical therapy onmedicare beneficiaries

with a primary diagnosis of dementia. Journal of the American Geriatrics
Society. 2020;68(4):867-871.

28. Ankuda CK, Leff B, Ritchie CS, et al. Implications of 2020 skilled home

healthcare payment reform for persons with dementia. Journal of the
American Geriatrics Society.n/a(n/a).

29. Kaplan DB, Pajarillo EJY. Utilization and cost among home health care

patientswith cognitive impairment: data analysis of serviceuseby cog-

nitive status and primary source of payment. Journal of Nursing Practice
Applications & Reviews of Research. 2019;9(1):50-63.

30. Diamond PT, Felsenthal G, Macciocchi SN, Butler DH, Lally-Cassady

D. Effect of cognitive impairment on rehabilitation outcome.

American Journal of Physical Medicine & Rehabilitation. 1996;75(1):
40-78.

31. Jennings AA, Foley T, McHugh S, Browne JP, Bradley CP. ‘Working

away in that Grey Area. . . ’ A qualitative exploration of the chal-

lenges general practitioners experience when managing behavioural

and psychological symptoms of dementia. Age & Ageing. 2018;47(2):
295-303.

32. Muir-Hunter S, Lim Fat G, Mackenzie R, Wells J, Montero-Odasso M.

Defining rehabilitation success in older adults with dementia-results

https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HomeHealthQualityInits/Home-Health-Quality-Measures.html
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HomeHealthQualityInits/Home-Health-Quality-Measures.html
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HomeHealthQualityInits/Home-Health-Quality-Measures.html
https://homehealthcarenews.com/2018/08/cms-releases-latest-version-of-comprehensive-home-health-data-set
https://homehealthcarenews.com/2018/08/cms-releases-latest-version-of-comprehensive-home-health-data-set
https://homehealthcarenews.com/2018/08/cms-releases-latest-version-of-comprehensive-home-health-data-set
https://www.cms.gov
https://www.cms.gov
https://www2.ccwdata.org/web/guest/condition-categories
https://medicareadvocacy.org/center-comments-on-2019-proposed-home-health-rule/
https://medicareadvocacy.org/center-comments-on-2019-proposed-home-health-rule/
https://www.medicareadvocacy.org/wp-content/uploads/2020/03
https://www.medicareadvocacy.org/wp-content/uploads/2020/03


KNOX ET AL. 11 of 11

from an inpatient geriatric rehabilitation unit. Journal of Nutrition,
Health & Aging. 2016;20(4):439-445.

33. Prorok JC, Hussain M, Horgan S, Seitz DP. ‘I shouldn’t have had to

push and fight’: health care experiences of persons with dementia and

their caregivers in primary care. Aging & Mental Health. 2017;21(8):
797-804.

34. Cahill S, Dooley A. The historical context of rehabilitation and its

application to dementia care. In: Marshall M, ed. Perspectives on
rehabilitation and dementia. Philadelphia: Jessica Kingley Publishers;

2005:20-29.

35. Wilkinson T, LyA, Schnier C, et al. Identifying dementia caseswith rou-

tinely collected health data: a systematic review. Alzheimers Dement.
2018;14(8):1038-1051.

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Knox S, Downer B, Haas A,

Ottenbacher KJ. Home health utilization association with

discharge to community for people with dementia. Alzheimer’s

Dement. 2022;8:e12341. https://doi.org/10.1002/trc2.12341

https://doi.org/10.1002/trc2.12341

	Home health utilization association with discharge to community for people with dementia
	Abstract
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Data sources
	2.2 | Patient cohort
	2.3 | Dementia diagnosis
	2.4 | Outcome
	2.5 | Primary predictors
	2.6 | Covariates

	3 | DATA ANALYSIS
	4 | RESULTS
	5 | DISCUSSION
	6 | LIMITATIONS
	7 | CONCLUSION
	8 | ACKNOWLEDGMENTS
	CONFLICTS OF INTEREST
	REFERENCES
	SUPPORTING INFORMATION


