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Abstract: Clinical factors related to destination after rehabilitation therapy for geriatric patients with
post-stroke in chronic-phase hospitals have not been elucidated. This study analyzed the clinical
characteristics of geriatric patients with post-stroke at discharge/transfer after rehabilitation therapy
in a chronic-phase hospital. Fifty-three patients (20 men, 33 women; mean age 81.36 ± 8.14 years)
were recruited (the period analyzed: October 2013–March 2020). Clinical data were statistically
analyzed among patients discharged to homes or facilities for older adults or transferred to another
hospital. In addition, we analyzed the clinical items at discharge and transfer after rehabilitation
therapy using a decision tree analysis. Twelve patients were discharged, eighteen were discharged
to facilities for older adults, and twenty-three were transferred to another hospital. There were
significant differences in the modified Rankin Scale, admission dates, functional independence
measure (FIM) score, and Barthel Index score in the three groups (p < 0.05). Patients with motor
subtotal functional independence scores of ≥14 (chronologically improved ≥5) after rehabilitation
therapy for <291 days were more likely to be discharged home. Patients in a chronic-phase hospital
who improved within a limited period were discharged to their homes, whereas those who were
bedridden tended to be transferred to another hospital.

Keywords: chronic-care hospital; destination; functional independence measure; rehabilitation
therapy; stroke

1. Introduction

A major concern in Japanese society is the increasing number of older adults requiring
care for being bedridden [1]. Stroke is a major cause of a bedridden status for geriatric
patients in Japan. In 2017, more than one million Japanese people underwent medical
treatment for stroke [1]. Although improved medical treatment for stroke contributed to
reducing the mortality related to stroke, it remains the second leading cause of bedridden
status among patients and the third leading cause of death in Japan [1]. Therefore, the
prevention of a stroke onset and recovery treatment after stroke events, such as rehabili-
tation therapy, is indispensable in the aging Japanese society. Rehabilitation therapy for
post-stroke events is performed in three types of hospitals: acute, recovery, and chronic.
Geriatric patients who can be independent or supported in their domestic environment can
be discharged home after medical treatment, including rehabilitation therapy during the
acute phase of stroke (usually within 2 months after a stroke onset). Meanwhile, patients
who cannot be discharged from an acute-phase hospital often require transfer to a recovery
or chronic-phase hospital [1].
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Previous studies have reported clinical predictors of patients with post-stroke related
to destinations (such as home, facilities for older adults, or another hospital) after rehabili-
tation therapy in acute- and recovery-phase hospitals [2–9]. However, to our knowledge,
little is known about the clinical characteristics of geriatric patients with post-stroke at
discharge or transfer after rehabilitation therapy in chronic-phase hospitals. Therefore,
this study analyzed the clinical characteristics of geriatric patients with post-stroke upon
discharge or transfer after rehabilitation therapy in a chronic-phase hospital. We aimed to
clarify the clinical characteristics of geriatric patients with post-stroke at the termination of
rehabilitation therapy in a chronic-phase hospital.

2. Materials and Methods
2.1. Study Design

This retrospective cohort study was approved by the ethics committee of Hikari
Hospital (2 April 2021). Informed consent was obtained from all the participants.

We reviewed the medical records of Hikari Hospital between October 2013 and
March 2020. The inclusion criteria were as follows: (1) aged 65 years or older, (2) admitted
to the chronic-phase ward, (3) discharged by April 2020, (4) diagnosed with a stroke, and
(5) receiving rehabilitation intervention. Candidates were excluded if they (1) died during
admission or (2) if their clinical data were lacking.

2.2. Collection of Clinical Data

We collected data on the following variables: sex (male/female), age (years), utiliza-
tion of long-term care insurance (yes/no), the existence of housemates (yes/no), admission
dates until discharge (days), initiation time of rehabilitation therapy from stroke onset
(days), underlying stroke disease (infarction/intracranial hemorrhage), location of stroke
lesion (supratentorial/infratentorial), laterality of stroke lesion (right/left), feeding upon
admission (oral/non-oral), period of rehabilitation therapy during admission (days), desti-
nation after discharge (home/facilities for the older adults/transfer to another hospital),
modified Rankin Scale (mRS) (on admission/at discharge), functional independence mea-
sure (FIM) score, Barthel Index (BI) score (at the time of initiating rehabilitation therapy/at
discharge), and chronological change in FIM and BI scores.

2.3. FIM and BI

The FIM has two sections: motor subtotal (eating, grooming, bathing, upper body
dressing, lower body dressing, toileting, bladder management, bowel management,
bed/chair/wheelchair transfer, toilet transfer, tub/shower transfer, locomotion in the
form of walking and/or wheelchair use, and stair use) and cognitive subtotal (comprehen-
sion, expression, social interaction, problem-solving, and memory) scores. Each item was
scored from 1 to 7 according to the patient’s activities of daily living (ADLs). The minimum
and maximum FIM scores were 18 and 126, respectively.

The BI consists of ten items: feeding, bathing, grooming, dressing, bowel control,
bladder control, toilet use, transfer, mobility, and stair use. Each item was evaluated with
scores of 0, 5, 10, or 15, according to the patient’s ability to perform daily activities. The
minimum and maximum BI scores were 0 and 100, respectively.

2.4. Statistical Analysis

The data collected from patients discharged to their homes or to facilities for older
adults and those transferred to another hospital were statistically analyzed using Kruskal–
Wallis tests (post hoc analysis: Bonferroni correction), one-way analysis of variance (post
hoc analysis: Bonferroni correction), and Fisher’s exact tests (post hoc analysis: Holm
correction). A decision tree analysis was performed using all clinical data items to examine
the differences among the clinical items of patients with post-stroke at discharge or transfer.
IBM SPSS Statistics for Windows (version 24.0; IBM Corp., Armonk, NY, USA) was used
for all statistical analyses. Statistical significance was set at p < 0.05.
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3. Results

This study enrolled 53 patients (male-to-female ratio, 20:33). The mean age ± standard
deviation was 81.36 ± 8.14 years. Twelve patients were discharged home, eighteen were
discharged to facilities for older adults, and twenty-three were transferred to another hospi-
tal. The results of the three-group comparisons are shown in Table 1. The mRS scores upon
admission and discharge were significantly higher in the other hospital group than in the
other two groups (home and geriatric facilities) (p < 0.05). FIM (motor subtotal/cognitive
subtotal/total) and BI scores upon admission and discharge were significantly lower in the
other hospital group than in the other two groups (home and geriatric facilities) (p < 0.05).
Chronological changes in the FIM and BI scores were significantly higher in the home group
than in the facilities for the older group (p < 0.05). For the feeding items, the percentage of
non-oral intake was significantly higher in the other hospital group than in the facilities
for the geriatric group (p < 0.05). The admission dates were significantly longer in the
facilities for the geriatric group than in the home group (p < 0.05). The transfer FIM score at
discharge was significantly higher in the home group than in the other two groups (facilities
for the geriatric and other hospitals) (p < 0.05).

Table 1. Comparison of the fundamental information and measurements among the three groups.

Home
(n = 12)

Geriatric
Facilities
(n = 18)

Another
Hospital
(n = 23)

p-Value

Post Hoc Analysis

Home—
Geriatric
Facilities

Home—
Another
Hospital

Geriatric
Facilities—

Another
Hospital

Age * (years) 78.8 ± 9.1 81.5 ± 8.5 82.6 ± 7.4 0.419 1.000 0.5712 1.000

Sex
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Home—
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Home—
Another 
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Geriatric 
Facilities—
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Hospital 

Age * 
(years) 

78.8 ± 9.1 81.5 ± 8.5 82.6 ± 7.4 0.419 1.000 0.5712 1.000 

Sex ☨ 
(male/female) 

(7/5) (5/13) (8/15) 0.222 0.408 0.565 0.741 

Utilization of long-term 
care insurance ☨ 

(Yes/No) 
(7/4) (13/4) (16/5) 0.703 1.000 1.000 1.000 

Housemates ☨ 
(yes/no) 

(10/2) (10/8) (18/5) 0.165 0.537 1.000 0.537 

Feeding ☨ 
(oral/non-oral)  

(9/3) (18/0) (7/16) <0.001 0.059 0.059 <0.001 

Underlying stroke ☨ 
(infarction/intracranial 

hemorrhage) 
(8/4) (12/6) (15/8) 0.994 1.000 1.000 1.000 

Location of stroke lesion 
☨ 

(supratentorial/infratento
rial) 

(7/4) (15/3) (21/2) 0.136 0.6828 0.211 0.444 

Laterality of stroke lesion 
(right/left) 

(3/6) (9/7) (8/13) 0.430 0.9927 1.000 0.9927 

(male/female) (7/5) (5/13) (8/15) 0.222 0.408 0.565 0.741

Utilization of
long-term care

insurance
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Home 
(n = 12) 

Geriatric 
Facilities (n 

= 18) 

Another 
Hospital 
(n = 23) 

p-Value 

Post Hoc Analysis 

Home—
Geriatric 
Facilities 

Home—
Another 
Hospital 

Geriatric 
Facilities—

Another 
Hospital 

Age * 
(years) 

78.8 ± 9.1 81.5 ± 8.5 82.6 ± 7.4 0.419 1.000 0.5712 1.000 

Sex ☨ 
(male/female) 

(7/5) (5/13) (8/15) 0.222 0.408 0.565 0.741 

Utilization of long-term 
care insurance ☨ 

(Yes/No) 
(7/4) (13/4) (16/5) 0.703 1.000 1.000 1.000 

Housemates ☨ 
(yes/no) 

(10/2) (10/8) (18/5) 0.165 0.537 1.000 0.537 

Feeding ☨ 
(oral/non-oral)  

(9/3) (18/0) (7/16) <0.001 0.059 0.059 <0.001 

Underlying stroke ☨ 
(infarction/intracranial 

hemorrhage) 
(8/4) (12/6) (15/8) 0.994 1.000 1.000 1.000 

Location of stroke lesion 
☨ 

(supratentorial/infratento
rial) 

(7/4) (15/3) (21/2) 0.136 0.6828 0.211 0.444 

Laterality of stroke lesion 
(right/left) 

(3/6) (9/7) (8/13) 0.430 0.9927 1.000 0.9927 

(supratento-
rial/infratentorial)

(7/4) (15/3) (21/2) 0.136 0.6828 0.211 0.444

Laterality of stroke
lesion (right/left) (3/6) (9/7) (8/13) 0.430 0.9927 1.000 0.9927

Modified Rankin
Scale on admission

4.3 ± 0.5
(4–5)

4.4 ± 0.5
(4–5)

4.8 ± 0.4
(4–5) 0.005 1.000 0.016 0.044

Modified Rankin
Scale at discharge

4.2 ± 0.8
(2–5)

4.3 ± 0.5
(4–5)

4.8 ± 0.4
(4–5) 0.002 1.000 0.011 0.007

Admission
dates (days)

124.9 ± 57.7
(16–207)

305.1 ± 205.3
(62–906)

299.3 ± 274.0
(43–1010) 0.047 0.032 0.191 1.000
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Table 1. Cont.

Home
(n = 12)

Geriatric
Facilities
(n = 18)

Another
Hospital
(n = 23)

p-Value

Post Hoc Analysis

Home—
Geriatric
Facilities

Home—
Another
Hospital

Geriatric
Facilities—

Another
Hospital

Initiation timing of
rehabilitation

therapy from the
onset of

stroke (days)

547.2 ± 1109.0
(43–3383)

86.6 ± 40.5
(35–187)

122.6 ± 135.9
(34–593) 0.058 0.071 0.085 0.070

Period of
rehabilitation

therapy (days)

119.9 ± 57.1
(13–192)

298.4 ± 204.8
(56–898)

273.6 ± 275.6
(29–1004) 0.079 0.102 0.166 1.000

Motor subtotal FIM
score on admission

31.7 ± 16.0
(13–55)

24.9 ± 8.5
(17–43)

16.7 ± 8.1
(13–42) <0.001 1.000 0.002 <0.001

Cognitive subtotal
FIM score

on admission

16.0 ± 8.3
(5–30)

14.4 ± 5.6
(7–26)

9.6 ± 5.1
(5–26) 0.007 1.000 0.014 0.046

Total FIM score
on admission

47.7 ± 23.9
(18–85)

39.3 ± 10.3
(27–59)

26.3 ± 11.1
(18–58) <0.001 1.000 0.007 0.002

Motor subtotal FIM
score at discharge

37.8 ± 16.0
(13–87)

27.7 ± 11.9
(16–53)

16.5 ± 8.3
(13–42) <0.001 1.000 0.004 <0.001

Cognitive subtotal
FIM score

at discharge

17.2 ± 8.8
(5–32)

15.7 ± 5.5
(7–24)

9.6 ± 5.3
(5–26) 0.001 1.000 0.004 0.011

Total FIM score
at discharge

54.9 ± 33.1
(18–119)

43.4 ± 14.5
(23–77)

26.0 ± 11.4
(18–58) <0.001 1.000 0.004 <0.001

Chronological
change of total

FIM score

8.1 ± 14.7
(−18–44)

4.1 ± 7.5
(−4–19)

−0.3 ± 2.2
(−7–4) 0.019 0.569 0.016 0.329

Transfer FIM score
on admission

(walk/wheelchair/walk
and wheelchair)

1.8 ± 1.5
(1–5)

1.2 ± 0.7
(1–4)

1.1 ± 0.4
(1–3) 0.113 0.347 0.121 1.000

Transfer FIM score at
discharge

(walk/wheelchair/walk
and wheelchair)

3.3 ± 2.5
(1–6)

1.2 ± 0.7
(1–4)

1.1 ± 0.4
(1–3) <0.001 <0.001 <0.001 1.000

BI score
on admission

30.8 ± 25.7
(0–85)

26.1 ± 18.3
(0–55)

8.5 ± 15.8
(0–55) 0.002 1.000 0.008 0.001

BI score at discharge 47.5 ± 36.9
(0–100)

29.7 ± 20.5
(5–30)

7.6 ± 16.3
(0–55) <0.001 0.147 <0.001 0.013

Chronological
change of BI score

16.7 ± 16.4
(−5–45)

3.6 ± 11.7
(−20–25)

−0.9 ± 7.5
(−30–10) <0.001 0.101 0.001 0.474

Mean ± standard deviation (minimum score—maximum score); Home: patients discharged home, Geriatric
Facilities: patients discharged to geriatric facilities, Another hospital: patients transferred to another hospital;
BI: Barthel index, FIM: functional independence measure Kruskal–Wallis test (post hoc analysis: Bonferroni
correction), *: one-way analysis of variance (post hoc analysis: Bonferroni correction),
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Home 
(n = 12) 

Geriatric 
Facilities (n 

= 18) 

Another 
Hospital 
(n = 23) 

p-Value 

Post Hoc Analysis 

Home—
Geriatric 
Facilities 

Home—
Another 
Hospital 

Geriatric 
Facilities—

Another 
Hospital 

Age * 
(years) 

78.8 ± 9.1 81.5 ± 8.5 82.6 ± 7.4 0.419 1.000 0.5712 1.000 

Sex ☨ 
(male/female) 

(7/5) (5/13) (8/15) 0.222 0.408 0.565 0.741 

Utilization of long-term 
care insurance ☨ 

(Yes/No) 
(7/4) (13/4) (16/5) 0.703 1.000 1.000 1.000 

Housemates ☨ 
(yes/no) 

(10/2) (10/8) (18/5) 0.165 0.537 1.000 0.537 

Feeding ☨ 
(oral/non-oral)  

(9/3) (18/0) (7/16) <0.001 0.059 0.059 <0.001 

Underlying stroke ☨ 
(infarction/intracranial 

hemorrhage) 
(8/4) (12/6) (15/8) 0.994 1.000 1.000 1.000 

Location of stroke lesion 
☨ 

(supratentorial/infratento
rial) 

(7/4) (15/3) (21/2) 0.136 0.6828 0.211 0.444 

Laterality of stroke lesion 
(right/left) 

(3/6) (9/7) (8/13) 0.430 0.9927 1.000 0.9927 

: Fisher’s Exact Test (post
hoc analysis: Holm correction).

Decision Tree Analysis

A decision tree analysis identified the following discriminators: motor subtotal FIM
score at discharge, rehabilitation therapy period, and chronological change in the total
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FIM score. The best discriminator was the motor subtotal FIM score (
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Decision Tree Analysis 
A decision tree analysis identified the following discriminators: motor subtotal FIM 

score at discharge, rehabilitation therapy period, and chronological change in the total 
FIM score. The best discriminator was the motor subtotal FIM score (≧14 or <14). Patients 
with motor subtotal FIM scores of <14 were categorized for transfer to another hospital. 

14 or <14). Patients
with motor subtotal FIM scores of <14 were categorized for transfer to another hospital. In
this group, three patients were discharged home, one patient was discharged to a facility
for older adults, and eighteen patients were transferred to another hospital. Among the
patients with scores ≥ 14, the next best discriminator was the rehabilitation therapy period
(≥291 days or <291 days). Patients with a motor subtotal FIM score ≥ 14 who underwent
rehabilitation therapy for at least 291 days were discharged to facilities for older adults.
The third-best discriminator was the chronological change in the total FIM score (≥5 or <5).
Seven patients with a chronological change in the total FIM score of ≥5 were discharged to
their homes. The classification accuracy of the decision tree analysis was 79.2% (58.3% for
patients discharged to home, 94.4% for those discharged to facilities for older adults, and
78.3% for those transferred to another hospital) (Figure 1).
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Figure 1. Results of decision tree analysis. FIM motor subtotal score, period of rehabilitation therapy,
and chronological change of total FIM score were identified as discriminators at discharge or transfer
after rehabilitation therapy.

4. Discussion

This study analyzed the clinical characteristics of geriatric patients with post-stroke at
discharge and transfer after rehabilitation therapy at our chronic-care hospital by comparing
three groups of patients: those discharged to their homes, those discharged to facilities for
older adults, and those transferred to another hospital. Between the three groups, the ADLs
evaluated using the FIM and BI scores, admission dates, and feeding status (oral/non-oral)
were significantly different. In addition, the decision tree analysis results showed that patients
with subtotal motor FIM scores at discharge ≥ 14, period of rehabilitation therapy < 291 days,
and chronological change in total FIM score ≥ 5 were more likely to be discharged home.

Patients undergoing rehabilitation therapy following stroke events are frequently
evaluated using the FIM [2,10–15]. The correlations between the outcome of rehabilitation
therapy after stroke events and FIM scores (motor subtotal/cognitive subtotal/total) in
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acute- and recovery-phase hospitals have been described [4–7,9,16,17]. The BI is also widely
used to evaluate patient performance and to predict outcomes related to rehabilitation
therapy [8,18,19]. In the present study, the FIM/BI scores at admission and discharge were
also significant factors for discharge/transfer after rehabilitation therapy of geriatric post-
stroke patients in a chronic-care hospital. Notably, the chronological change in the total FIM
score was significant in the decision tree analysis. These results suggest that improvements
in physical performance during rehabilitation therapy may result in a discharge home
from a chronic-phase hospital. Previous reports identified FIM scores as predictors of
discharge destination in geriatric stroke patients [6,20–23]. It has also been reported that
improvements in the FIM score during hospitalization can lead to household discharge [24].
The results of the present study were consistent with the reports of these previous studies.
Therefore, positive and effective rehabilitation therapy resulting in improved ADLs in
geriatric stroke patients is warranted in chronic-care hospitals to increase the likelihood of
being discharged home.

The results of the present study identified the period of rehabilitation therapy as the
second discriminator of patient destination after rehabilitation therapy. Patients with total
FIM scores of ≥14 and undergoing rehabilitation therapy for ≥291 days were discharged
to facilities for older adults. A previous study [25] has also reported that prolonged length
of hospital stay is strongly associated with discharge to a geriatric facility for patients
with post-stroke sequelae. There are cases in which a discharge home from a chronic-care
hospital becomes impossible despite the patient’s ability to perform ADLs due to factors
such as the caregivers and the home environment. Compared with patients discharged
home or transferred to another hospital, patients discharged to facilities for older adults had
to wait because of the limited number of rooms at facilities for older adults. Consequently,
the patients continued to be admitted and underwent rehabilitation therapy. The discharge
of stroke patients to geriatric care facilities is a bottleneck in discharge coordination and
is likely to prolong the length of discharge [26]. Therefore, it is useful to pay attention to
the prolonged duration of rehabilitation treatment (length of stay) to predict the discharge
transition of geriatric stroke patients admitted to chronic-care hospitals.

In this study, a significantly higher percentage of patients transferred to another
hospital were parenteral, confirming that feeding status was also important. This may be
because the administration of gastrostomy, tubal feeding, and central venous feeding can
be complicated for staff working in facilities for older adults [27,28]. Furthermore, the mRS
results at admission and discharge showed that patients transferred to another hospital
had significantly more severe diseases. Previous studies [29,30] have also reported that the
severity of illness, as assessed by the mRS during hospitalization, affects poor discharge
outcomes (discharge to another location other than home). Therefore, feeding status and
disease severity should be confirmed when predicting where geriatric stroke patients will
be discharged from chronic-care hospitals.

Limitations

This retrospective study was conducted at a single chronic-care hospital. The number
of enrolled patients was limited, possibly because patients in chronic-care hospitals tend
to be admitted longer than those in acute or recovery-care hospitals. Future multicenter
studies should include a larger number of patients. As multiple rehabilitation therapists
evaluated patients’ performance, subjective bias could not be completely excluded. In this
regard, efforts should be made to minimize bias among evaluators by providing training in
evaluation. In addition, this study could not examine the influence of modifiable stroke risk
factors, and future studies should collect and analyze a wider range of data. In addition,
we did not evaluate the types of hospitals to which the patients were transferred, such as
acute-phase or other chronic-phase hospitals. Thus, whether patients were transferred to
another hospital because of an improved (or at least stable) status or a sudden aggravated
status remains unclear and should be addressed in future studies.
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5. Conclusions

In this study, patients with post-stroke whose ADLs improved with rehabilitation
therapy within a short period were more likely to be discharged to their homes. Meanwhile,
a longer period of rehabilitation therapy and low motor subtotal FIM scores were related
to discharge to facilities for older adults and transfer to another hospital. Rehabilitation
therapy resulting in improved ADLs and early discharge also contributed to a discharge
home in the chronic phase after stroke.

Author Contributions: Conceptualization, M.K., A.G. and Y.M.; methodology, M.K. and Y.M.; formal
analysis, A.G.; investigation, M.K., Y.M., K.Y. (Kouta Yokoyama), T.Y. and T.H.; data curation, M.K.,
A.G. and Y.M.; writing—original draft preparation, Y.M.; writing—review and editing, M.K. and
A.G.; supervision, J.K.; project administration, R.I. and K.Y. (Ken Yanagibashi). All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was approved by the ethical committee of the
Hikari Hospital (2020-3).

Informed Consent Statement: In this study, the data were all anonymized.

Data Availability Statement: Not applicable.

Acknowledgments: We thank our collaborators at the Hikari Hospital.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Ministry of Health, Labour and Welfare. Available online: https://www.kaigokensaku.mhlw.go.jp/publish/ (accessed on

9 March 2022).
2. Matsugi, A.; Tani, K.; Tamaru, Y.; Yoshioka, N.; Yamashita, A.; Mori, N.; Oku, K.; Ikeda, M.; Nagano, K. Prediction of advisability

of returning home using the home care score. Rehabil. Res. Pract. 2015, 2015, 501042. [CrossRef] [PubMed]
3. Mirkowski, M.; Pereira, S.; Janzen, S.; Mehta, S.; Meyer, M.; McClure, A.; Speechley, M.; Teasell, R. Caregiver availability for

severe stroke results in improved functional ability at discharge from inpatient rehabilitation. Disabil. Rehabil. 2018, 40, 457–461.
[CrossRef] [PubMed]

4. Mees, M.; Klein, J.; Yperzeele, L.; Vanacker, P.; Cras, P. Predicting discharge destination after stroke: A systematic review.
Clin. Neurol. Neurosurg. 2016, 142, 15–21. [CrossRef] [PubMed]

5. Matsugi, A.; Tani, K.; Yoshioka, N.; Yamashita, A.; Mori, N.; Oku, K.; Murakami, Y.; Nomura, S.; Tamaru, Y.; Nagano, K. Prediction
of destination at discharge from a comprehensive rehabilitation hospital using the home care score. J. Phys. Ther. Sci. 2016, 28,
2737–2741. [CrossRef]

6. Koyama, T.; Sako, Y.; Konta, M.; Domen, K. Poststroke discharge destination: Functional independence and sociodemographic
factors in urban Japan. J. Stroke Cerebrovasc. Dis. 2011, 20, 202–207. [CrossRef]

7. Sato, A.; Fujita, T.; Yamamoto, Y. Activities of daily living independence level for home discharge in stroke patients based on
number of caregivers: An analysis of the Japan Rehabilitation Database. Phys. Ther. Res. 2017, 20, 23–27. [CrossRef]

8. Meyer, M.J.; Pereira, S.; McClure, A.; Teasell, R.; Thind, A.; Koval, J.; Richardson, M.; Speechley, M. A systematic review of studies
reporting multivariable models to predict functional outcomes after post-stroke inpatient rehabilitation. Disabil. Rehabil. 2015, 37,
1316–1323. [CrossRef]

9. Sugiura, T.; Sakurai, H.; Sugiura, Y.; Iwata, K.; Kimura, K.; Sakamoto, K.; Matsumoto, T.; Kanada, Y. A study of ADL outcome
factors of elderly stroke patients over 85. Rigakuryoho Kagaku 2013, 28, 623–626. [CrossRef]

10. Heinemann, A.W.; Linacre, J.M.; Wright, B.D.; Hamilton, B.B.; Granger, C. Prediction of rehabilitation outcomes with disability
measures. Arch. Phys. Med. Rehabil. 1994, 75, 133–143. [CrossRef]

11. Inouye, M. Predicting outcomes of patients in Japan after first acute stroke using a simple model. Am. J. Phys. Med. Rehabil. 2001,
80, 645–649. [CrossRef]

12. Inouye, M.; Kishi, K.; Ikeda, Y.; Takada, M.; Katoh, J.; Iwahashi, M.; Hayakawa, M.; Ishihara, K.; Sawamura, S.; Kazumi, T.
Prediction of functional outcome after stroke rehabilitation. Am. J. Phys. Med. Rehabil. 2000, 79, 513–518. [CrossRef] [PubMed]

13. Koyama, T.; Matsumoto, K.; Okuno, T.; Domen, K. A new method for predicting functional recovery of stroke patients with
hemiplegia: Logarithmic modelling. Clin. Rehabil. 2005, 19, 779–789. [CrossRef] [PubMed]

14. Sonoda, S.; Saitoh, E.; Nagai, S.; Okuyama, Y.; Suzuki, T.; Suzuki, M. Stroke outcome prediction using reciprocal number of initial
activities of daily living status. J. Stroke Cerebrovasc. Dis. 2005, 14, 8–11. [CrossRef] [PubMed]

https://www.kaigokensaku.mhlw.go.jp/publish/
http://doi.org/10.1155/2015/501042
http://www.ncbi.nlm.nih.gov/pubmed/26491568
http://doi.org/10.1080/09638288.2016.1260652
http://www.ncbi.nlm.nih.gov/pubmed/28006999
http://doi.org/10.1016/j.clineuro.2016.01.004
http://www.ncbi.nlm.nih.gov/pubmed/26802615
http://doi.org/10.1589/jpts.28.2737
http://doi.org/10.1016/j.jstrokecerebrovasdis.2009.11.020
http://doi.org/10.1298/ptr.E9914
http://doi.org/10.3109/09638288.2014.963706
http://doi.org/10.1589/rika.28.623
http://doi.org/10.1016/0003-9993(94)90385-9
http://doi.org/10.1097/00002060-200109000-00003
http://doi.org/10.1097/00002060-200011000-00007
http://www.ncbi.nlm.nih.gov/pubmed/11083301
http://doi.org/10.1191/0269215505cr876oa
http://www.ncbi.nlm.nih.gov/pubmed/16250198
http://doi.org/10.1016/j.jstrokecerebrovasdis.2004.10.001
http://www.ncbi.nlm.nih.gov/pubmed/17903990


Healthcare 2022, 10, 1577 8 of 8

15. Matsugi, A.; Tani, K.; Mitani, Y.; Oku, K.; Tamaru, Y.; Nagano, K. Revision of the predictive method improves precision in the
prediction of stroke outcomes for patients admitted to rehabilitation hospitals. J. Phys. Ther. Sci. 2014, 26, 1429–1431. [CrossRef]
[PubMed]

16. Tanwir, S.; Montgomery, K.; Chari, V.; Nesathurai, S. Stroke rehabilitation: Availability of a family member as caregiver and
discharge destination. Eur. J. Phys. Rehabil. Med. 2014, 50, 355–362. [PubMed]

17. Nguyen, T.A.; Page, A.; Aggarwal, A.; Henke, P. Social determinants of discharge destination for patients after stroke with low
admission FIM instrument scores. Arch. Phys. Med. Rehabil. 2007, 88, 740–744. [CrossRef]

18. Stein, J.; Bettger, J.P.; Sicklick, A.; Hedeman, R.; Magdon-Ismail, Z.; Schwamm, L.H. Use of a standardized assessment to predict
rehabilitation care after acute stroke. Arch. Phys. Med. Rehabil. 2015, 96, 210–217. [CrossRef]

19. van der Zwaluw, C.S.; Valentijn, S.A.; Nieuwenhuis-Mark, R.; Rasquin, S.M.; van Heugten, C.M. Cognitive functioning in the
acute phase poststroke: A predictor of discharge destination? J. Stroke Cerebrovasc. Dis. 2011, 20, 549–555. [CrossRef]

20. Mokler, P.J.; Sandstrom, R.; Griffin, M.; Farris, L.; Jones, C. Predicting discharge destination for patients with severe motor stroke:
Important functional tasks. Neurorehabil. Neural. Repair. 2000, 14, 181–185. [CrossRef]

21. Lutz, B.J. Determinants of discharge destination for stroke patients. Rehabil. Nurs. 2004, 29, 154–163. [CrossRef]
22. Wilson, D.B.; Houle, D.M.; Keith, R.A. Stroke rehabilitation: A model predicting return home. West J. Med. 1991, 154, 587–590.

[PubMed]
23. Ween, J.E.; Mernoff, S.T.; Alexander, M.P. Recovery rates after stroke and their impact on outcome prediction. Neurorehabil. Neural

Repair 2000, 14, 229–235. [CrossRef] [PubMed]
24. Bottemiller, K.L.; Bieber, P.L.; Basford, J.R.; Harris, M. FIM score, FIM efficiency, and discharge disposition following inpatient

stroke rehabilitation. Rehabil. Nurs. 2006, 31, 22–25. [CrossRef] [PubMed]
25. Clery, A.; Bhalla, A.; Bisquera, A.; Skolarus, L.E.; Marshall, I.; McKevitt, C.; Rudd, A.; Sackley, C.; Martin, F.C.; Manthorpe, J.; et al.

Long-term trends in stroke survivors discharged to care homes: The South London Stroke Register. Stroke 2020, 51, 179–185.
[CrossRef]

26. Jones, B.; McClean, S.; Stanford, D. Modelling mortality and discharge of hospitalized stroke patients using a phase-type recovery
model. Health Care Manag. Sci. 2019, 22, 570–588. [CrossRef]

27. Bourdel-Marchasson, I.; Dumas, F.; Pinganaud, G.; Emeriau, J.P.; Decamps, A. Audit of percutaneous endoscopic gastrostomy in
long-term enteral feeding in a nursing home. Int. J. Qual. Health Care 1997, 9, 297–302. [CrossRef]

28. Mitchell, S.L.; Buchanan, J.L.; Littlehale, S.; Hamel, M.B. Tube-feeding versus hand-feeding nursing home residents with advanced
dementia: A cost comparison. J. Am. Med. Dir. Assoc. 2004, 5, S23–S29. [CrossRef]

29. Qureshi, A.I.; Chaudhry, S.A.; Sapkota, B.L.; Rodriguez, G.J.; Suri, M.F. Discharge destination as a surrogate for Modified Rankin
Scale defined outcomes at 3- and 12-months poststroke among stroke survivors. Arch. Phys. Med. Rehabil. 2012, 93, 1408–1413.e1.
[CrossRef]

30. Kubo, K.; Kamo, T.; Momosaki, R.; Mitsutomi, K. Development of a Point System to Predict Discharge to Home for Acute Stroke
Patients. PM R 2021, 13, 38–44. [CrossRef]

http://doi.org/10.1589/jpts.26.1429
http://www.ncbi.nlm.nih.gov/pubmed/25276029
http://www.ncbi.nlm.nih.gov/pubmed/24518145
http://doi.org/10.1016/j.apmr.2007.03.011
http://doi.org/10.1016/j.apmr.2014.07.403
http://doi.org/10.1016/j.jstrokecerebrovasdis.2010.03.009
http://doi.org/10.1177/154596830001400303
http://doi.org/10.1002/j.2048-7940.2004.tb00338.x
http://www.ncbi.nlm.nih.gov/pubmed/1866956
http://doi.org/10.1177/154596830001400309
http://www.ncbi.nlm.nih.gov/pubmed/11272480
http://doi.org/10.1002/j.2048-7940.2006.tb00006.x
http://www.ncbi.nlm.nih.gov/pubmed/16422041
http://doi.org/10.1161/STROKEAHA.119.026618
http://doi.org/10.1007/s10729-018-9446-6
http://doi.org/10.1093/intqhc/9.4.297
http://doi.org/10.1016/S1525-8610(04)70086-9
http://doi.org/10.1016/j.apmr.2012.02.032
http://doi.org/10.1002/pmrj.12371

	Introduction 
	Materials and Methods 
	Study Design 
	Collection of Clinical Data 
	FIM and BI 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

