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Abstract

Objective: To determine the utilization rate of a home-based rehabilitation program after an inpatient rehabilitation stay, and to investigate the

profile of users.

Design: Observational study.

Setting: Inpatient rehabilitation facility in a tertiary hospital.

Participants: Older patients (N=1913) discharged home between June 2018 and May 2021, after an inpatient rehabilitation stay.

Interventions: Not applicable.

Main Outcome Measures: Discharge to home-based rehabilitation.

Results: Over the study period, 296 (15.5%) patients were discharged to home-based rehabilitation. Compared with the others, home-based reha-

bilitation patients were more frequently women (69.6% vs 61.5%; P=.008), and admitted after orthopedic surgery (elective or for fracture) (30.1%

vs 16.1%; P<.001). They had worse functional performance at admission (mean Functional Independence Measure self-care score: 27.8§7.3 vs

30.8§6.7; P<.001), but greater gain in self-care during their inpatient stay (5.0§4.8 vs 4.4§4.7; P=.038). In multivariable analysis, being a

woman (adjusted odds ratio [adjOR], 1.36; 95% confidence interval [CI], 1.01-1.82; P=.040), being admitted after orthopedic surgery (adjOR,

2.32; 95% CI, 1.64-3.27; P<.001), being admitted for gait disorders or falls (adjOR, 1.38; 95% CI, 1.01-1.88; P=.039), and showing greater gain

in mobility during the inpatient stay (adjOR, 1.12; 95% CI, 1.07-1.17; P<.001) remained associated with discharge to home-based rehabilitation.

In contrast, higher mobility at discharge decreased the odds of discharge to home-based rehabilitation (adjOR, 0.87; 95% CI, 0.83-0.91; P<.001).
Conclusions: One in 6 patients benefited from home-based rehabilitation after their inpatient stay. Although these patients had poorer functional

performance at admission and discharge, they showed greater mobility improvement during their inpatient stay, suggesting that their good recov-

ery potential was a key determinant of their orientation toward home-based rehabilitation.
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Hospitalization adversely affects the functional trajectories of

older persons so that up to half of patients aged ≥75 years

admitted to acute care experience a decline in their ability to

self-care and mobilize upon leaving the acute hospital.1-5 Most

of these patients should be offered geriatric rehabilitation to

recover their functional abilities.6 However, older patients
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have higher risk of incomplete functional recovery because

inpatient rehabilitation stays have been shortened by policy

and financial constraints.7 Home-based rehabilitation is there-

fore increasingly offered to these patients to complete their

rehabilitation in their usual environment after the inpatient

stay.

Home-based rehabilitation has been shown to be a valuable

alternative to inpatient rehabilitation in patients with hip frac-

tures8-10 and knee replacement.11,12 A recent meta-analysis

reported that pursuing rehabilitation at home significantly
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shortened the length of the initial inpatient stay without altering

functional outcome.13

However, most of these studies targeted specific population

such as patients with hip fractures,14-16 elective orthopedic sur-

gery, or stroke,17 or enrolled patients younger than those admitted

to geriatric inpatient rehabilitation facilities. Information about

the profile home-based rehabilitation users in a real-world setting

remains scarce, as most previous studies were randomized con-

trolled trials, with selected population.18 No information is avail-

able on the relationship between functional and mobility

trajectories during inpatient rehabilitation stay and subsequent

home-rehabilitation use. Finally, little information is provided on

the utilization rate of such home-based rehabilitation.

The objectives of the study were as follows: (1) to determine

the utilization rate of a home-based rehabilitation program and

compare this rate before and during the COVID-19 pandemic; and

(2) to compare sociodemographic, functional and health character-

istics as well as inpatient recovery trajectories of patients dis-

charged home with or without this program. Based on previous

experience with the prescription of outpatient physical and occu-

pational therapy postdischarge, our initial hypothesis was that

home-rehabilitation candidates will show lower functional perfor-

mance at inpatient rehabilitation admission and discharge, but

similar gain over their inpatient stay. In addition, we also hypothe-

sized that patients admitted after orthopedic surgery (elective and

for fractures) will be more likely to be discharged to home-based

rehabilitation.
Methods
Population and setting

Eligible patients (N=2354) were those aged ≥65 years, initially

admitted to the inpatient geriatric rehabilitation unit of Lausanne

University Hospital, Switzerland and discharged home between

June 1, 2018 and May 31, 2021 (fig 1). Those who consented to

the use of routinely collected hospital data were included

(N=1913, 81.3%). For patients with more than one inpatient stay

over the study period (N=241, 12.6%), only data pertaining to

their first stay (N=187, 9.8%) or to the first stay followed by

home-based rehabilitation (N=54 patients, 2.8%) were included.
Inpatient rehabilitation

Rehabilitation is usually conducted over a 3-week period (median

length of stay in 2019: 21d), with an initial comprehensive geriat-

ric assessment that results in multidisciplinary team-based inter-

ventions (physical therapy, 5 sessions/wk; occupational therapy,

1-2 sessions/wk; daily nursing rehabilitation in basic activities of

daily living; social, nutritional, and psychological interventions
List of abbreviations:

adjOR adjusted odds ratio

BADL basic activities of daily living

CI confidence interval

CIRS Cumulative Illness Rating Scale

COPD chronic obstructive pulmonary disease

FIM Functional Independence Measure

IADL instrumental activities of daily living
and counseling as needed).19,20 Weekly team meetings review

mobility and functional progress, to adjust rehabilitation objec-

tives, to adapt interventions, and to revise the date of discharge,

and destination at discharge, including to the home-based rehabili-

tation program.
Home-based rehabilitation

Home-based rehabilitation was conducted by a separate team com-

posed of health care professionals with similar backgrounds as in

the inpatient setting (ie, nursing, physical and occupational thera-

pists, etc). Therapy sessions typically begin the day after the

patient returns home. They were offered on a 5-day per week basis

and include 3 sessions of physical and 2 sessions of occupational

therapy, while nurses and nursing assistants intervene as needed,

up to several times a day for rehabilitation in activities of daily liv-

ing. A family physician oversees patient’s care throughout the

home-based rehabilitation program that usually lasts about 3

weeks.
Data source

Sociodemographic (age, sex, living alone, and help from home

care services), health, and functional status characteristics includ-

ing self-reported Katz21 basic activities of daily living and Lawton

and Brody22 instrumental activities of daily living before hospital

admission were retrieved from electronic medical records.

At admission to inpatient rehabilitation, a comprehensive geri-

atric assessment was performed to determine cognitive (using the

Mini-Mental State Examination,23 Montreal Cognitive Assess-

ment,24 or Mini-Cog25), affective (4 item Geriatric Depression

Scale26), and self-care and mobility status (using items of the

Functional Independence Measure).27 Comorbidities were

recorded using the Cumulative Illness Rating Scale.28

Before discharge, self-care and mobility performance were

also assessed using the Functional Independence Measure, allow-

ing to measure each patient’s self-care and mobility gain during

the inpatient rehabilitation stay.

Discharge location and use of home-based rehabilitation were

identified from the hospital database, as were also the length of

the initial inpatient stay and 30-day readmission rate. Data on self-

care and mobility are not routinely collected during the home-

based rehabilitation program and were therefore not available for

the current analysis.
Statistical analysis

The proportion of patients discharged to home-based rehabilitation

among those discharged home was computed over the study

period, overall and separately for the period before (18mo) and

during the COVID-19 pandemic (18mo).

Bivariable analysis compared the characteristics of patients

discharged to home-based rehabilitation with those of patients dis-

charged home without this program, using chi-square tests and t

tests for categorical and continuous variables, respectively.

A multivariable logistic regression analysis was performed to

identify patients’ characteristics that remained independently

associated with the use of home-based rehabilitation. Beside age

and comorbidity, candidate variables to enter the model were

those significantly associated with the use of home-based rehabili-

tation in bivariable analysis. The goodness of fit and correct
www.archives-pmr.org
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Fig 1 Flowchart describing the selection of study participants and the number of patients discharged with and without home-based rehabilita-

tion.
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specification of the model were checked using the Hosmer-Leme-

show test and Pregibon linktest, respectively.29,30

Level of significance was set at P<.05, and all analyses were

performed using Stata, version 17.a

The study was approved by the Ethical Committee for Human

Research of the Canton Vaud (protocol number: 2021-02197).
Results

Over the study period, 296 (15.5%) among 1913 patients were dis-

charged to home-based rehabilitation (fig 2). A specific analysis

that compared the use of home-based rehabilitation before and

during the COVID-19 pandemic period (2018-2019 vs 2020-

2021) revealed that the proportion of patients discharged to home-

based rehabilitation was substantially higher during the pandemic

period (12.4% vs 20.0%, P<.001). More specifically, this propor-

tion increased by 1% each 6-month period over the first 18 months

(June 2018-November 2019), then by 6% in early 2020 during the

first COVID-19 pandemic wave, and by another 1% each 6-month

period thereafter from June 2020 to June 2021.
www.archives-pmr.org
Table 1 shows the characteristics of the total population of

patients discharged home after their inpatient rehabilitation and

provides results from the bivariable comparisons between those

discharged or not to home-based rehabilitation. Chi-square tests

indicated that, compared with the others, patients discharged to

home-based rehabilitation were more frequently women and

admitted after orthopedic surgery (elective or for fracture). As

indicated by Student t tests, patients discharged to home-based

rehabilitation had worse self-care and mobility performance at

admission and discharge. In contrast, they showed greater gain in

self-care and mobility during their inpatient stay. Length of stay

was longer in patients discharged to home-based rehabilitation

than in those who were discharged home without this program.

There was no difference in 30-day readmission rate between

patients discharged or not to home-based rehabilitation.

Results from the multivariable analysis are displayed in

figure 3. Being a woman (adjusted odds ratio [adjOR], 1.36;

95% confidence interval [CI], 1.01-1.82; P=.040), being admit-

ted after orthopedic surgery (adjOR, 2.32; 95% CI, 1.64-3.27;

P<.001), being admitted for gait disorders or falls (adjOR,

1.38; 95% CI, 1.01-1.88; P=.039), and showing greater gain in

mobility during the inpatient stay (adjOR, 1.12; 95% CI, 1.07-

http://www.archives-pmr.org


Fig 2 Proportion of patients discharged with or without home-based rehabilitation over the entire study period (left panel); and separately for

the periods before (June 2018-December 2019) and during (January 2020-May 2021) the COVID-19 pandemic (right panel).
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1.17; P<.001) remained predictors of discharge to home-based

rehabilitation. In contrast, higher mobility at discharge

decreased the odds of home-based rehabilitation (adjOR, 0.87;

95% CI, 0.83-0.91; P<.001). The associations between perfor-

mance in self-care at discharge, gain in self-care performance,

and length of inpatient rehabilitation stay with home-based

rehabilitation that were observed in bivariable analysis did not

remain after multivariable adjustment.

Patients admitted during the period of COVID-19 pandemic

(2020-2021) also remained more likely to be discharged to home-

based rehabilitation (adjOR, 1.66; 95% CI, 1.26-2.17; P<.001).
Discussion

This study shows that about 1 in 6 patients admitted to inpatient

rehabilitation were discharged to home-based rehabilitation at the

end of their stay. Results also show that patients characteristics

such as being a woman, admission diagnosis, and mobility perfor-

mance were associated with the likelihood of discharge to home-

based rehabilitation.

A specific observation was the increased use of home-based

rehabilitation during the COVID-19 pandemic. This finding is in

line with the overloading of the hospital health care system and

the need to find alternative solutions for patients with lighter reha-

bilitation needs during the pandemic period.31,32 As such, it also

underlines the potential contribution of such a home-based reha-

bilitation program to the functioning of the health care system,

although we were unable to observe any shortening of inpatient

stays in the present study, unlike some previous studies.13

An original contribution of the present study is to provide new

information on the relationship between patients’ characteristics
and the likelihood of discharge to home-based rehabilitation. In

particular, it highlights the complex interplay between patients’

mobility performance and discharge destination. Although higher

gain in mobility during the stay was associated with an increased

probability of discharge to home-based rehabilitation, high-mobil-

ity performance at discharge was associated with a reduced proba-

bility of discharge to home-based rehabilitation. Although these

results could seem contradictory at first glance, they strongly sug-

gest that 2 dimensions of mobility, that is, gain during the inpa-

tient stay and absolute performance level at discharge, are

accounted for when deciding discharge destination. In other

words, their good recovery during inpatient rehabilitation and the

feeling of further potential for recovery seem to play a key role in

the decision to discharge these patients with home-based rehabili-

tation. Unfortunately, we did not find any previous research that

reported that patients should be oriented toward home-based reha-

bilitation and, to our knowledge, the present study is the first to

report such specific information. These results enhance our under-

standing of mechanisms that likely underly decisions to discharge

patients toward home-based rehabilitation. They highlight the

importance of incorporating mobility trajectory during the inpa-

tient stay in these decisions, accounting for mobility gain as well

as level of performance at discharge. On the contrary, no associa-

tion remained between self-care performance (measured at admis-

sion, discharge, and the gain during inpatient stay) and discharge

to home-based rehabilitation in multivariable analysis. This lack

of association is likely explained by the comprehensive adjustment

for the various characteristics available, including mobility.

The study results also indicate that, as hypothesized, patients

admitted after orthopedic surgery or for gait disorders or falls

were more likely to be discharged to home-based rehabilitation.

This finding aligns with the substantial body of literature
www.archives-pmr.org
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Table 1 Description of patients’ characteristics and comparison between patients discharged to home-based rehabilitation or not.

Patients’ Characteristics All Patients

Discharged to Home-based Rehabilitation?

P Value*Yes No

N=1913

(100%)

N=296

(15.5%)

N=1617

(84.5%)

Baseline characteristics (before hospital admission)

Age (y), mean (§SD) 83.3 (§7.3) 83.8 (§7.3) 83.2 (§7.3) .175

Women (%) 62.8 69.6 61.5 .008

Living alone (%) 61.8 64.5 61.4 .301

BADL impairmenty (%) 45.5 49.0 44.8 .187

IADL impairmentz (%) 81.7 82.4 81.6 .724

In home care recipient (%) 61.0 63.5 60.5 .336

Characteristics at rehabilitation admission

Depressive symptomsx (%) 34.4 35.0 34.3 .842

Cognitive impairment|| (%) 38.6 40.0 38.4 .612

CIRS{, mean (§SD) 18.8 (§5.6) 18.7 (§5.7) 18.8 (§5.5) .915

Number of comorbidities, mean (§SD) 14.4 (§5.1) 14.8 (§5.3) 14.3 (§5.1) .087

Admitted for (%)

Gait disorders or fall 32.6 33.8 32.3 <.001
After orthopedic surgery (fracture or arthritis) 18.3 30.1 16.1

Pneumonia, COPD 6.7 4.7 7.1

Heart failure 4.4 3.0 4.6

Stroke 2.2 2.4 2.2

Miscellaneous 35.8 26.0 37.6

FIM self-care#, mean (§SD) 30.4 (§6.9) 27.8 (§7.3) 30.8 (§6.7) <.001
FIM mobility**, mean (§SD) 19.4 (§5.0) 16.8 (§5.0) 19.9 (§4.9) <.001

Characteristics at discharge

Length of stay, mean (§SD) 21.0 (§9.1) 23.1 (§10.4) 20.6 (§8.8) <.001
FIM self-care#, mean (§SD) 34.8 (§5.8) 32.8 (§6.1) 35.2 (§5.7) <.001
FIM mobility**, mean (§SD) 26.5 (§4.3) 24.8 (§4.4) 26.8 (§4.2) <.001
FIM self-care# or gainyy, mean (§SD) 4.5 (§4.8) 5.0 (§4.8) 4.4 (§4.7) 0.038

FIM mobility** or gainyy, mean (§SD) 7.1 (§4.5) 8.0 (§4.7) 6.9 (§4.4) <.001
Discharged during COVID period (2020-2021) vs (2018-2019) (%) 40.6 52.4 38.4 <.001
Rehospitalized at 30 d from rehab discharge (%) 14.5 15.2 14.4 .722

Abbreviations: BADL, basic activities of daily living; CIRS, Cumulative Illness Rating Scale; COPD, chronic obstructive pulmonary disease; FIM, Functional Independence Measure; IADL, instrumental activities of

daily living.
* P value from Pearson chi-squared test (categorical variables) or Student t test (continuous variables).
y Katz BADL score <6/6.
z Lawton IADL score <8/8.
x Mini-Geriatric Depression Scale score >0/4.
|| Mini-Mental State Examination score <24/30 or Montreal Cognitive Assessment score <26/30 or Mini-Cog score <3/5.
{ CIRS: scores range from 5 to 56, with higher scores indicating higher comorbidity.
# FIM score on self-care items (eating, grooming, bathing, getting upper/lower body dressed, toileting). Score in (6-42).
** FIM score on mobility items (transfers bed/chair/wheelchair, transfers toilet, transfers bath/shower, walk/wheelchair, stairs). Score in (5-35).
yy FIM self-care, or mobility, gain: difference between score at discharge and score at admission.
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Fig 3 Results of the multivariable analysis investigating patients’ characteristics associated with discharge to home-based rehabilitation.

Abbreviations: BADL, basic activities of daily living; CIRS, Cumulative Illness Rating Scale; FIM, Functional Independence Measure.
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supporting the benefits from home-based rehabilitation for these

patients.9,10,33,34

In contrast, the observation that women were more likely to be

discharged to home-based rehabilitation was unexpected. This

association remained even after adjusting for potential confound-

ers such as admitting diagnoses and functional performance.

Social or affective health determinants could potentially have

explained this finding, as suggested by a prior study, which

reported that the presence of a caregiver was a strong predictor of

discharge destination.35 However, no association was observed

neither with living arrangement (living alone), nor with affective

(Geriatric Depression Scale) measures, making this explanation

unlikely. Future studies should investigate this issue further to

determine if it can be replicated.

Study limitations

Study limitations include the observational design that precludes

causal inference, and the single-center design that limits the gener-

alizability of the findings. The lack of information on functional

and mobility outcomes at the end of home-based rehabilitation

prevents the assessment of the appropriateness of the decision to

refer the patients. This study also has several strengths such as the

use of real-world data systematically collected over an extended

period with standardized instruments, the large population

included with few exclusion criteria, and the rich set of character-

istics available for the analyses.
Conclusions

In conclusion, about 1 in 6 patients were discharged with

home-based rehabilitation after their inpatient rehabilitation

stay. The higher proportion observed during the COVID-19

pandemic highlights the pertinence of such programs in
alleviating hospital overload, while offering a valuable alterna-

tive to older patients who prefer to return rapidly to their

home, considered as a safer place.

Although these patients had poorer functional and mobility

performance at admission and discharge, they showed greater

mobility improvement over their inpatient stay, suggesting that

their good recovery potential was a key factor in the decision to

referring them to home-based rehabilitation.
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