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BACKGROUND/OBJECTIVES: Care-partner support affects outcomes among assisted living 

(AL) residents. Yet, little is known about care-partner support and its effects on hospitalization 

during post-acute care transitions. This study examined the variation in care-partner support and 

its impact on hospitalizations among AL residents receiving Medicare home health (HH) services.

DESIGN: Analysis of national data from the Outcome and Assessment Information Set, Medicare 

claims, Area Health Resources File and the Social Deprivation Index File.

SETTING: AL facilities and Medicare HH agencies in the U.S.

PARTICIPANTS: 741,926 Medicare HH admissions of AL residents in 2017.

MEASUREMENTS: Care-partner support during the HH admission was measured based on the 

type and frequency of assistance from AL staff in seven domains (i.e., activities of daily living 

[ADL], instrumental ADLs [IADL], medication administration, treatment, medical equipment, 

home safety, and transportation). Care-partner support in each domain was measured as 

“assistance not needed” (reference group), “Care-partner currently provides assistance”, “care-

partner need additional training / support to provide assistance” (i.e., inadequate care-partner 

support), and “care-partner unavailable / unlikely to provide assistance” (i.e., unavailable care-

partner support). Outcome was time-to-hospitalization during the HH admission.

RESULTS: Among the 741,926 Medicare HH admissions of AL residents, inadequate care-

partner support was identified for all 7 domains that ranged from 13.1% (for transportation) to 

49.8% (for treatment), and care-partner support was unavailable from 0.9% (for transportation) to 

11.0% (for treatment). In Cox proportional hazard models adjusted for patient covariates and 

geography, compared with “assistance not needed”, having inadequate and unavailable care-

partner support was related to increased risk of hospitalization by 8.9% (treatment [Hazard Ratio / 

HR =1.089, p<0.001]) to 41.3% (medication administration [HR =1.413, p<0.001]).

CONCLUSION: For AL residents receiving HH services, having less care-partner support was 

related to increased risk of hospitalization, particularly regarding medication administration, 

medical equipment, and transportation/advocacy.
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BACKGROUND

Assisted living (AL) facilities represent one of the fastest growing residential care options 

that provides housing, personal care, social and some non-skilled health-related services to 

older adults who need supportive care.1 Many of the AL residents are older than 85 years 

(52%) and have limitations in activities of daily living (ADL; 64%), multiple chronic 

conditions (74%), cognitive impairment such as Alzheimer’s disease and related dementias 

(ADRD; 42%), and depressive symptoms (28%).2,3 Therefore, AL residents often need 

additional care support to age in place.

The need for care support is likely more pronounced when AL residents have significant 

health status changes, such as during post-acute care transitions. Home health (HH) care is 
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the largest provider of Medicare-certified post-acute care in the patient’s home.4 HH care 

includes skilled nursing (medication reconciliation, patient education, care coordination), 

physical/occupational therapy (home exercise and home safety training]), and social work 

(engagement with community-based services and insurance coverage), as well as non-skilled 

personal care aide assistance (house making, cooking, laundry)5; all are provided in the 

patient’s home or place of primary residency such as AL. HH care is effective at improving 

physical function,6 reducing hospitalizations,7,8 and delaying nursing home admissions.9 AL 

residents commonly use HH services during post-acute care transitions.10 However, HH care 

is only provided intermittently (e.g., 2-3 visits/week),8 and additional care-partner support 

may be important to AL residents.11,12

Substantial variation exists in the availability and sources of care-partner support among AL 

residents. Research has shown that AL facilities with more licensed staff have lower rates of 

hospitalization and nursing home placement.13,14 However, most (83.3%) of AL staff are 

unlicensed (e.g., certified nurse assistants and personal care aides) and only 16% are 

licensed personnel such as registered nurses (6.1%) and licensed practical nurses (9.9%).15 

Furthermore, AL staffing requirements16 vary across states.17 AL residents primarily receive 

support from AL care-partners, though some may be provided by privately hired aides, 

family and friends. Lastly, an AL resident’s need for support can manifest in multiple 

domains, including domains related to everyday activities (e.g., ADLs and IADLs) and 

domains important to disease management and medical tasks (e.g., administering 

medications and managing treatment equipment). No study has examined such variation in 

care-partner support or its adequacy among AL residents during care transitions, such as 

during post-acute HH care.

This study evaluated 1) the degree of care-partner support among AL residents while 

receiving Medicare HH care, and 2) the impact of care-partner support on risk of 

hospitalization in these residents during the HH admission. We hypothesized that AL 

residents with more care-partner support were less likely to be hospitalized during Medicare 

HH services.

METHODS

Data Source

This study utilized several 2017 national datasets including the Outcome and Assessment 

Information Set (OASIS),18 the Master Beneficiary Summary File (MBSF), the Area Health 

Resource File (AHRF), and the Social Deprivation Index (SDI)File. These datasets and the 

study variables derived from each were summarized in Supplemental Table 1.

Study Sample

The study included Medicare HH admissions in 2017 of Medicare beneficiaries 65 years or 

older who were AL residents. We identified AL residence using a validated approach based 

on an OASIS item on living situation and availability of assistance (M1100), where AL 

residence was identified if the living situation was “congregate residential care or assisted 

living facilities” and the availability of assistance was “around the clock”.10 AL residents 
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who died during HH care were excluded. One AL resident may have more than one HH 

admission in 2017, and each HH admission may contain one or more 60-day episodes. The 

final sample included 741,926 Medicare HH admissions of 509,424 unique AL residents.

Dependent Variable.

Hospitalization.—Hospitalization during the HH admission was identified using OASIS 

records. We measured hospitalization as a time-to-event variable, i.e., number of days from 

the start date of HH admission to hospitalization date. If more than one hospitalization 

occurred during the HH admission, only the first was used to define the outcome. The HH 

admission ranged from 0 to 364 days with an average of 39 days.

Independent Variable.

Care-partner support was measured based on the frequency of care-partner assistance in 

seven domains during the HH admission (OASIS M2102), which is primarily provided by 

care-partners in AL. The seven domains of care-partner support included: 1) ADL (e.g., 

ambulation, bathing, dressing, toileting, eating); 2) IADL (e.g., housekeeping, laundry, and 

meal preparation); 3) medication management; 4) treatment (e.g., wound care, home 

exercise, insertion/removal of catheters, vital signs and blood glucose measurement); 5) 

medical equipment (e.g., oxygen and intravenous / ventilator therapy); 6) home safety (e.g., 

fall prevention and removal of environmental hazards); and 7) transportation / advocacy 

(e.g., medical appointment). In each domain, care-partner support was assessed by HH 

clinicians (i.e., mostly registered nurses) in four levels, including “assistance not needed” 

(reference group), “care-partner currently provides assistance”, “care-partner needs 

additional training / support to provide assistance” (referred to as “inadequate care-partner 

support”), and “care-partner unavailable / unlikely to provide assistance” (referred to as 

“unavailable care-partner support”). This item (OASIS M2102) has satisfactory reliability 

(Cohen’s k=0.59, percent agreement=89.8%)19 and has been used in multiple previous 

studies to assess care support during transitional HH care.12,20,21

Patient Covariates

Patient covariates included demographics (age, sex, race/ethnicity, Medicare-Medicaid dual 

eligibility [full/partial/no Medicaid benefits22], Medicare insurance type [Medicare fee-for-

service/Medicare Advantage]) and the following health status variables: 1) Charlson 

comorbidity index calculated, 3) body mass index (BMI), 4) severe pain, 5) unhealed 

pressure ulcer with open wound (≥ stage II) present, 6) depressive symptoms (Patient Health 

Questinnaire-2 score ≥3 / physician-prescribed depression intervention in care plan), and 7) 

composite ADL limitation, which was measured using the corrected Likert approach23–28 - 

based on nine OASIS items on ADLs (i.e., grooming, dressing, bathing, toilet transferring, 

toilet hygiene, transferring, ambulation, and eating), where a higher score (range 0-9) 

indicates more ADL limitations.25

Geographic Covariates

Given the geographic variation in HH29 and AL,3 we controlled for county fixed effects 

(dummy variables) and zip code-level SDI.
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Statistical Analysis

Descriptive statistics were used to summarize sample characteristics as means (standard 

deviations [S.D.]) or median (interquartile range) for continuous variables and frequency (%, 

[N]) for categorical variables. We examined the relationship of care-partner support with 

hospitalization using survival analysis to account for censoring related to the duration of HH 

admission, because information on hospitalization was not available beyond the HH 

admission. To estimate the relationship between care-partner support and hospitalization 

across the seven domains, we fit separate multivariate Cox proportional hazard models for 

each domain as the independent variable. The proportional-hazards assumption was not 

violated, as shown in results of log-log plot of survival and Kaplan-Meier and predicted 

survival plot. Sensitivity analyses were conducted using only the initial HH admission of 

each AL resident in CY 2017. Statistical analyses were conducted using Stata 15.1 (College 

Station, TX).

Results

AL residents with unavailable care-partner support in at least one of the seven domains 

(13.6%) were more likely to be racial/ethnic minorities, dual eligible, to live in more socially 

deprived zip codes, to have higher Charlson comorbidity index, depressive symptoms, 

unhealed pressure ulcer with open wound, and longer HH admission. Table 1 provides a 

detailed breakdown of sample characteristics.

At the start of the HH admission, AL residents needed care-partner support in all the seven 

assessed domains, including IADL (99.6%), transportation (98.9%), ADL (98.5%), 

medication administration (97.2%), safety (93.2%), treatment (84.8%) and medical 

equipment (53.9%). Inadequate care-partner support was noted in treatment (49.8%), ADLs 

(41.4%), and medication administration (33.0%). In addition, unavailable care-partner 

support was noted in 0.9% (for transportation) to 11.0% (for treatment) of these HH 

admissions of AL residents (see Table 2 and Figure 1).

In Cox proportional hazard models of time-to-hospitalization that adjusted for patient and 

geographic covariates, care-partner support of different levels and domains were 

significantly related to the risk of hospitalization (Figure 2, Table 3). Specifically, having 

unavailable care-partner support was related to increased risk of hospitalization, particularly 

for domains of medication administration (Hazard Ratio [HR] = 1.413, 95% confidence 

interval [CI]: 1.352, 1.478; p<0.001), transportation / advocacy (e.g., for medical 

appointments; HR=1.204, 95% CI: 1.123, 1.291; p<0.001), and home safety (HR=1.158, 

95% CI: 1.103, 1.215, p<0.001), as compared to AL residents who did not need care-partner 

support in these domains, respectively.

Having inadequate care-partner support (i.e., care-partner needs training) was not 

consistently related to increase or decrease in the risk of hospitalization. Specifically, 

compared to AL residents who did not need care-partner support in a specific domain, 

having inadequate care-partner support was related to increased risk of hospitalization for 

medication administration (HR=1.158, 95% CI: 1.117, 1.201; p<0.001), transportation / 

advocacy (HR=1.047, 95% CI:0.993 1.104; p=0.091), equipment (HR=1.130, 95% CI 1.115, 
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1.145, p<0.001), treatment (HR=1.014, 95% CI: 0.998, 1.030; p=0.081), related to decreased 

risk of hospitalization for ADL (HR=0.992, 95% CI: 0.880, 0.967, p=0.001), home safety 

(HR=0.978, 95% CI: 0.955, 1.001, p=0.058), and IADL (HR=0.899, 95%CI 0.822, 0.983, 

p=0.019) (Figure 2, Table 3). Full models specific to each domain were shown in 

Supplementary Tables S2–S8. Sensitivity analysis conducted using only the initial HH 

admissions in CY2017 showed consistent results (Supplementary Table S9).

Discussion

This study was the first to examine care-partner support among AL residents who received 

Medicare HH services using national HH data. The two principal findings supported our 

hypotheses. First, the degree of care-partner support among AL residents while receiving 

Medicare HH care varied across the seven domains. Of note, 13.6% of the AL residents had 

unavailable care-partner support in at least one domain and they were more likely to be 

socially disadvantaged individuals (i.e., racial/ethnic minorities, dual eligible persons, and 

those living in communities of higher SDI index) who had depressive symptoms and spent 

more days in HH. Second, in domains that required procedural skilled care, particularly 

medication administration, treatment, transportation /advocacy for medical appointments, 

and equipment, having inadequate or unavailable care-partner support was associated with 

increased risk of hospitalization in AL residents. Such finding highlights the need for more 

intensive post-acute care of AL residents from skilled care providers, preferably before the 

patients return to AL facilities.

Findings in this study are consistent with prior data on inadequate care-partner support 

(32%) in AL facilities,30 especially for medication administration, treatment monitoring and 

assistance with adherence, and management of equipment that may be related to the lack of 

licensed staff in AL facilities. Data from the National Survey of Residential Care Facilities 

and the National Study of Long-Term Care Providers have shown that fewer than half of the 

AL facilities had licensed staff (registered and licensed practical nurses)17 and that within 

each AL, on average, only 6.1% of staff were licensed professionals such as registered 

nurses and licensed practical nurses.15,31 Our study, along with previous studies, found that 

even though AL facilities often provide non-skilled care support such as ADL and IADL 

assistance,3,31 AL residents may still have unmet needs for care-partner support in these 

domains during post-acute transitional care period.

There is a lack of federal regulations on the quality of AL care or on appropriate staffing in 

AL, and substantial variation exist in state regulatory stringency of AL regarding staffing 

and training, admission and retention criteria, provision of services such as medication 

administration, and specialized dementia care units.3,16,32–34 It is therefore unclear if the gap 

in care-partner support we noted in this study was transient due to worsened health status 

and post-acute care transition, or that AL residents, over the years since AL admission, have 

developed substantial functional impairments whose needs for support may have exceeded 

the level of support available at AL and may be better cared for with intensive support at a 

skilled nursing facility. It is important that potentially unmet needs in skilled care among AL 

residents be screened and met, particularly during care transitions such as after an acute 

hospitalization.
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Previous studies with Medicare HH recipients have shown that persons with more caregiver 

support showed greater functional improvement21 with better discharge readiness35 at HH 

discharge, whereas those with inadequate caregiver support were more prone to risks of 

hospitalization,12,36,37 ED visit,38 and nursing home admission.39 The present study extends 

prior findings and highlighted domains that exert significant impacts on patient outcomes 

and domains where additional care-partner support is particularly inadequate, which are 

likely related to tasks that care-partners find to be challenging and need the most training 

with. Recent reports from the American Association of Retired Persons and National 

Alliance for Caregiving highlighted that there are 53 million Americans providing care to a 

family member or a friend in 2020, among whom 61% are working, 45% report financial 

strain, and 26% have recent health decline of themselves.40,41 In addition, family caregivers 

report much strain, burden and fear while conducting complicated and often medically 

related tasks with little to no training or support from health professionals, and while the 

care recipients develop increasingly complex needs for medical or care support.40,41 

Findings in this study provide clear implications and priorities for future programs that aim 

at enhancing patient outcomes in the AL community, such as by improving support for care-

partners with regard to medication administration, treatment adherence, and access to as well 

as follow-up with medical appointments.

The link between care-partner support and patient outcomes may be related to the 

complexity and intensity of support needed by AL residents during transitional care, when 

inadequate support can lead to medication errors, falls42 and healthcare-related infection20 – 

all are common causes of hospitalization. Given that AL residents have an average of 10 

chronic conditions, take multiple medications, and have prevalent ADRD - all suggesting 

increased need for skilled care from trained professionals (e.g., nurses and care managers), it 

is likely that medically related support to them that is provided by unlicensed care-partners 

or family members is inadequate.

Care support for AL residents during transitional care may resemble two ends of a bridge 

that are not connected. On the one end, caregivers, such as AL care-partners, spend 

considerable amount of time with the residents, yet they lack the training and skills to 

undertake complex and often medically related tasks. In the U.S., family caregivers of 

community-dwelling older adults, including those with ADRD, reported providing complex 

medical care tasks such as skin/wound care43 and medication management44 without 

adequate training, yet with much stress and fear of making mistakes that will harm the 

patient.41 Although AL staff (mostly unlicensed) may have more training than family 

caregivers, it is important that enough training and resources be provided to AL staff to 

ensure safety of care. On the other end, trained health care professionals, such as HH 

clinicians, albeit having the skills to provide complex skilled care, often visit the patients 

intermittently, thus not being able to provide continuous support for the patient. This 

suggests that targeted collaboration between HH clinicians and caregivers such as AL care-

partners on these complicated, medically related tasks (e.g., medication administration and 

medical equipment management) may be the missing piece to bridge the gap.

It is unclear why AL residents with inadequate care-partner support in ADL, IADL, and 

home safety had slightly lower risk of hospitalization than those who did not need support in 
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these domains, respectively. A possible explanation is that care-partner support assessment 

at the start of HH admission may have resulted in increased attentiveness of AL care-

partners to resident ADL and home safety needs, such as in fall prevention, during the HH 

episode, thus lowering their risk of hospitalization. In contrast, because ALs often do not 

provide skilled care services that HH does,31 inadequate care-partner support for more 

skilled care domains, such as medication administration and management of medical 

equipment, may not be easily corrected during an HH admission even when they are 

identified in an initial HH visit, due to the lack of licensed and skilled staff in AL.

This study has several limitations. First, due to lack of data on AL characteristics in this 

national study, differences in staffing and structural variables across ALs were not controlled 

for in multivariate models, thus residual confounding may be present in the estimated 

associations. Second, care-partner support measured in OASIS only reflected the need and 

supply of care-partner support during the HH admission, which was assessed by HH 

clinicians given the information that was available at the start of HH care. Future research is 

needed to employ comprehensive measures to assess all types of care support among AL 

residents not only during HH admission but also in other time periods, such as after the HH 

admission is complete and no HH oversight is provided.

CONCLUSION

During the period when AL residents were receiving Medicare HH services, having more 

care-partner support reduced their risk of hospitalization by up to 27%, highlighting the need 

for more intensive, skilled post-acute care support among AL residents. Care-partner support 

involves multiple domains and should be assessed to meet specific patient needs, which vary 

from person to person. Among the seven assessed domains of care-partner support, those 

that led to the most pronounced changes in the risk of hospitalization were related to 

procedural skills, such as medication administration, transportation for medical 

appointments, and medical equipment; these domains should be prioritized in future 

programs that aimed to improve care-partner support and prevent hospitalizations of AL 

residents. Dedicated and specific efforts should be made to bridge the support from AL care-

partners that from skilled care HH clinicians to ensure that AL resident needs are met during 

post-acute care transitions.
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Key Points:

1. Care-partner support is critical for outcomes of assisted living (AL) residents 

during care transitions.

2. Assisted living (AL) residents had inadequate / unavailable care-partner 

support from AL staff, family, or privately hired aides in skilled care domains, 

particularly medication administration, assistance with treatment, and 

management of medical equipment.

3. The most pronounced increase in the risk of hospitalization during care 

transition was related to unavailable care-partner support for medication 

administration (by 41%.).

Why does this paper matter?

This study, among the first to examine care-partner support in AL residents during care 

transitions, showed that dedicated efforts should be made to bridge the support from AL 

care-partners and that from short-term home health clinicians, to fully meet AL resident 

needs in post-acute care transitions.
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Figure 1. 
Levels of Care-Partner Support In Seven Domains (N=741,926)
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Figure 2. 
Relationship Between Care-Partner Support and Hospitalization (N=741,926).
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Table 1.

Sample Characteristics (N=741,926)

Variable Caregiver Support Cohorts P-value*

Having unavailable 
caregiver support in ≥ 1 of 
the 7 domains (n=641,077, 
86.4%)

Not having unavailable 
caregiver support in any of 
the 7 domains (n=100,849, 
13.6%)

Age, mean (S.D.) 82.1 (12.03) 82.8(11.02) <0.001

Female, %(N) 64.5% (64,997) 67.0% (429,539) <0.001

Race/ethnicity, N(%)

– Non-Hispanic White 83.9 % (84,623) 89.8% (575,817)

<0.001

– Non-Hispanic Black 4.8 % (4,791) 4.8% (30,466)

– Hispanics 9.5% (9,588) 3.2% (20,390)

– Others (including Asians and other non-Hispanic, non-
white groups)

1.8% (1,847) 2.2% (14,404)

Medicare-Medicaid dual eligibility, %(N)

– Medicare Only 66.9% (67,520) 75.9 % (486,690)

<0.001– Full eligible 2.3% (22,456) 16.1% (103,079)

– Partial eligible 10.8% (10,873) 8.0% (51,308)

Medicare insurance type, %(N)

– Medicare fee-for-service 76.3% (76,949) 71.6% (458,931)

– Medicare Advantage 23.7% (23,900) 28.4% (182,146)

Body mass index, mean (S.D.) 26.8 (5.53) 26.5 (5.20) <0.001

Chronic conditions, %(N)

– Acute Myocardial Infarction 9.3% (9,398) 9.0% (57,424) <0.001

– Alzheimer’s Disease 32.2% (32,433) 30.9% (198,106) <0.001

– Alzheimer’s Disease and Related Disorders 64.7% (65,266) 62.3% (399,481) <0.001

– Atrial Fibrillation 30.2% (30,447) 28.9% (185,471) <0.001

– Cataract 74.4% (75,006) 73.9% (473,971) 0.003

– Chronic Kidney Disease 58.3% (58,803) 52.7% (337,806) <0.001

– Chronic Obstructive Pulmonary Disease 47.5% (47,919) 40.9% (262,352) <0.001

– Heart Failure 55.3% (55,784) 50.3% (322,171) <0.001

– Diabetes 52.4% (52,811) 45.0% (288,304) <0.001

– Glaucoma 30.2% (30,438) 27.6% (176,963) <0.001

– Hip/Pelvic Fracture 16.0% (16,108) 15.9% (101,977) 0.598

– Ischemic Heart Disease 70.4% (70,968) 63.9% (409,855) <0.001

– Depression 68.5% (69,121) 63.0% (404,134) <0.001

– Osteoporosis 40.0% (40,378) 39.0% (250,187) <0.001

– Rheumatoid Arthritis/Osteoarthritis 77.1% (77,720) 72.8% (466,454) <0.001

– Stroke/Transient Ischemic Attack 33.5% (33,823) 33.0% (211,255) <0.001

– Breast Cancer 7.9% (8,008) 7.9% (50,582) 0.581
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Variable Caregiver Support Cohorts P-value*

Having unavailable 
caregiver support in ≥ 1 of 
the 7 domains (n=641,077, 
86.4%)

Not having unavailable 
caregiver support in any of 
the 7 domains (n=100,849, 
13.6%)

– Colorectal Cancer 4.4% (4,382) 4.1% (26,490) 0.002

– Prostate Cancer 5.9% (5,945) 5.5% (35,057) <0.001

– Lung Cancer 2.1% (2,078) 1.9% (11,879) <0.001

– Endometrial Cancer 1.5% (1,471) 1.5% (9,277) 0.776

– Anemia 81.1% (81,784) 76.4% (489,727) <0.001

– Asthma 22.3% (22,492) 19.6% (125,451) <0.001

– Hyperlipidemia 83.4% (84,074) 80.3% (514,483) <0.001

– Benign Prostatic Hyperplasia 22.5% (22,680) 20.0% (128,395) <0.001

– Hypertension 90.2% (90,973) 86.9% (557,153) <0.001

– Acquired Hypothyroidism 44.6% (45,014) 41.5% (266,072) <0.001

Having present moderate to severe cognitive impairment, %
(N)

61.9% (62,463) 62.5% (400,353) 0.002

Having present depressive symptoms, %(N) 31.4% (31,685) 29.2% (187,441) <0.001

Composite activities of daily living (ADL) limitation score, 
mean (S.D.)

4.6 (1.69) 4.7 (1.58) <0.001

Having present severe pain, %(N) 20.7% (20,885) 21.7% (139,366) <0.001

Having present unhealed pressure ulcer ≥ stage II, %(N) 9.9% (9,979) 5.6% (35,834) <0.001

Days of index home health admission (mean [median, Q1, Q3]) 43.7 (37.6, 22.8, 50.6) 42.0 (37.5, 22.5, 50.6) <0.001

Number of home health agencies per 1000 older adults age 
65+ in the county of patient residence, mean (S.D.)

0.3(0.27) 0.2 (0.26) <0.001

Number of hospital beds per 1000 older adults age 65+ in the 
county of patient residence, mean (S.D.)

15.5 (8.95) 15.5 (10.22) 0.979

Number of skilled nursing facility beds per 1000 older adults 
age 65+ in the county of patient residence, mean (S.D.)

29.6 (14.8) 31.3 (14.8) <0.001

Social deprivation index 49.5 (27.07) 47.6 (26.53) <0.001

*
p-value based on Chi Square (categorical variables) and T test (continuous variables) analyses

J Am Geriatr Soc. Author manuscript; available in PMC 2021 May 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wang et al. Page 17

Ta
b

le
 2

.

L
ev

el
s 

of
 C

ar
eg

iv
er

 S
up

po
rt

 in
 S

ev
en

 D
om

ai
ns

 (
N

=
74

1,
92

6)

C
ar

eg
iv

er
 S

up
po

rt
 C

at
eg

or
ie

s
A

ct
iv

it
ie

s 
of

 

D
ai

ly
 L

iv
in

g+
In

st
ru

m
en

ta
l 

A
ct

iv
it

ie
s 

of
 D

ai
ly

 

L
iv

in
g+

+

M
ed

ic
at

io
n 

A
dm

in
is

tr
at

io
n

T
re

at
m

en
t*

E
qu

ip
m

en
t*

*
Sa

fe
ty

T
ra

ns
po

rt
at

io
n 

/ 
A

dv
oc

ac
y

no
 a

ss
is

ta
nc

e 
ne

ed
ed

, %
(N

)
1.

5%
 (

11
,3

99
)

0.
4%

 (
2,

54
0)

2.
8%

 (
20

,4
85

)
15

.2
%

 (
11

3,
17

2)
46

.1
%

 (
34

1,
92

3)
6.

8%
 (

50
,3

40
)

1.
1%

 (
7,

09
7)

no
n-

ho
m

e 
he

al
th

 c
ar

eg
iv

er
(s

) 
cu

rr
en

tly
 

pr
ov

id
e 

as
si

st
an

ce
, %

(N
)

54
.8

%
 (

40
6,

45
5)

79
.4

%
 (

58
9,

07
3)

61
.8

%
 (

45
8,

43
6)

24
.0

%
 (

17
7,

94
7)

28
.1

%
 (

20
8,

79
7)

62
.9

%
 

(4
66

,4
12

)
84

.9
%

 (
63

0,
28

2)

no
n-

ho
m

e 
he

al
th

 c
ar

eg
iv

er
(s

) 
ne

ed
 

tr
ai

ni
ng

/s
up

po
rt

iv
e 

se
rv

ic
es

 to
 p

ro
vi

de
 

as
si

st
an

ce
, %

(N
)

41
.4

%
 (

30
7,

01
8)

19
.2

%
 (

14
2,

67
8)

33
.0

%
 (

24
4,

82
0)

49
.8

%
 (

36
9,

33
7)

24
.1

%
 (

17
8,

40
5)

29
.2

%
 

(2
16

,7
27

)
13

.1
%

 (
96

,9
81

)

no
n-

ho
m

e 
he

al
th

 c
ar

eg
iv

er
(s

) 
ar

e 
un

av
ai

la
bl

e 
/ u

nc
le

ar
 / 

un
lik

el
y 

to
 

pr
ov

id
e 

as
si

st
an

ce
 in

 th
is

 a
re

a,
 %

(N
)

2.
3%

 (
17

,0
54

)
1.

0%
 (

7,
63

5)
2.

4%
 (

18
,1

85
)

11
.0

%
 (

81
,4

70
)

1.
7%

 (
12

,8
01

)
1.

1%
 (

8,
44

7)
0.

9%
 (

6,
75

6)

To
ta

l
10

0%
10

0%
10

0%
10

0%
10

0%
10

0%
10

0%

+ A
ct

iv
iti

es
 o

f 
da

ily
 li

vi
ng

 in
cl

ud
e 

am
bu

la
tio

n,
 b

at
hi

ng
, d

re
ss

in
g,

 to
ile

tin
g,

 e
at

in
g;

++
In

st
ru

m
en

ta
l a

ct
iv

iti
es

 o
f 

da
ily

 li
vi

ng
 in

cl
ud

e 
ho

us
ek

ee
pi

ng
, l

au
nd

ry
, a

nd
 m

ea
l p

re
pa

ra
tio

n;

* E
xa

m
pl

es
 o

f 
ca

re
gi

ve
r 

su
pp

or
t w

ith
 tr

ea
tm

en
t: 

ch
an

gi
ng

 w
ou

nd
 d

re
ss

in
gs

, h
om

e 
ex

er
ci

se
, i

ns
er

tio
n/

re
m

ov
al

 o
f 

ca
th

et
er

s,
 m

ea
su

re
m

en
t o

f 
vi

ta
l s

ig
ns

 a
nd

 b
lo

od
 g

lu
co

se
, e

tc
.;

**
E

xa
m

pl
es

 o
f 

ca
re

gi
ve

r 
su

pp
or

t w
ith

 e
qu

ip
m

en
t: 

ox
yg

en
, I

V
/in

fu
si

on
 e

qu
ip

m
en

t, 
ve

nt
ila

to
r 

th
er

ap
y,

 w
he

el
ch

ai
rs

, e
tc

.;

J Am Geriatr Soc. Author manuscript; available in PMC 2021 May 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wang et al. Page 18

Ta
b

le
 3

.

R
el

at
io

ns
hi

p 
B

et
w

ee
n 

C
ar

eg
iv

in
g 

Su
pp

or
t a

nd
 H

os
pi

ta
liz

at
io

n 
(N

=
74

1,
92

6)

D
om

ai
n 

of
 c

ar
eg

iv
er

 s
up

po
rt

L
ev

el
 o

f 
ca

re
gi

vi
ng

 s
up

po
rt

 (
re

fe
re

nc
e 

gr
ou

p 
= 

ca
re

gi
ve

r 
pr

ov
id

es
 a

ss
is

ta
nc

e)
H

os
pi

ta
liz

at
io

n

H
az

ar
d 

R
at

io
95

%
 C

on
fi

de
nc

e 
In

te
rv

al
p-

va
lu

e

A
D

L
C

ar
eg

iv
er

 a
ss

is
ta

nc
e 

no
t n

ee
de

d
1.

08
1

1.
03

2
1.

13
2

0.
00

1

C
ar

eg
iv

er
 n

ee
ds

 tr
ai

ni
ng

0.
98

4
0.

97
3

0.
99

5
0.

00
3

C
ar

eg
iv

er
 u

nc
le

ar
 o

r 
un

av
ai

la
bl

e
1.

09
4

1.
05

9
1.

13
0

<
0.

00
1

IA
D

L
C

ar
eg

iv
er

 a
ss

is
ta

nc
e 

no
t n

ee
de

d
1.

14
5

1.
04

8
1.

25
1

0.
00

3

C
ar

eg
iv

er
 n

ee
ds

 tr
ai

ni
ng

1.
01

3
1.

00
0

1.
02

6
0.

05
7

C
ar

eg
iv

er
 u

nc
le

ar
 o

r 
un

av
ai

la
bl

e
1.

12
1

1.
07

0
1.

17
5

<
0.

00
1

M
ed

ic
at

io
n 

ad
m

in
is

tr
at

io
n

C
ar

eg
iv

er
 a

ss
is

ta
nc

e 
no

t n
ee

de
d

0.
97

4
0.

94
0

1.
01

0
0.

15
5

C
ar

eg
iv

er
 n

ee
ds

 tr
ai

ni
ng

1.
07

4
1.

06
2

1.
08

6
<

0.
00

1

C
ar

eg
iv

er
 u

nc
le

ar
 o

r 
un

av
ai

la
bl

e
1.

27
4

1.
23

8
1.

31
1

<
0.

00
1

T
re

at
m

en
t

C
ar

eg
iv

er
 a

ss
is

ta
nc

e 
no

t n
ee

de
d

0.
99

2
0.

97
5

1.
01

0
0.

38
1

C
ar

eg
iv

er
 n

ee
ds

 tr
ai

ni
ng

1.
00

1
0.

98
8

1.
01

4
0.

86
5

C
ar

eg
iv

er
 u

nc
le

ar
 o

r 
un

av
ai

la
bl

e
1.

06
3

1.
04

3
1.

08
3

<
0.

00
1

M
ed

ic
al

 E
qu

ip
m

en
t

C
ar

eg
iv

er
 a

ss
is

ta
nc

e 
no

t n
ee

de
d

0.
92

5
0.

91
4

0.
93

7
<

0.
00

1

C
ar

eg
iv

er
 n

ee
ds

 tr
ai

ni
ng

1.
01

0
0.

99
6

1.
02

4
0.

16
6

C
ar

eg
iv

er
 u

nc
le

ar
 o

r 
un

av
ai

la
bl

e
1.

08
3

1.
04

4
1.

12
3

<
0.

00
1

H
om

e 
Sa

fe
ty

C
ar

eg
iv

er
 a

ss
is

ta
nc

e 
no

t n
ee

de
d

1.
00

5
0.

98
4

1.
02

8
0.

63
1

C
ar

eg
iv

er
 n

ee
ds

 tr
ai

ni
ng

0.
98

7
0.

97
5

0.
99

8
0.

02
4

C
ar

eg
iv

er
 u

nc
le

ar
 o

r 
un

av
ai

la
bl

e
1.

14
8

1.
09

8
1.

20
1

<
0.

00
1

T
ra

ns
po

rt
at

io
n

C
ar

eg
iv

er
 a

ss
is

ta
nc

e 
no

t n
ee

de
d

0.
98

3
0.

93
4

1.
03

5
0.

50
8

C
ar

eg
iv

er
 n

ee
ds

 tr
ai

ni
ng

1.
02

4
1.

00
9

1.
04

0
0.

00
2

C
ar

eg
iv

er
 u

nc
le

ar
 o

r 
un

av
ai

la
bl

e
1.

15
6

1.
10

1
1.

21
3

<
0.

00
1

J Am Geriatr Soc. Author manuscript; available in PMC 2021 May 17.


	Abstract
	BACKGROUND
	METHODS
	Data Source
	Study Sample
	Dependent Variable.
	Hospitalization.

	Independent Variable.
	Patient Covariates
	Geographic Covariates
	Statistical Analysis

	Results
	Discussion
	CONCLUSION
	References
	Figure 1.
	Figure 2.
	Table 1.
	Table 2.
	Table 3.

