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Abstract

Background A comprehensive team approach for increasing stay away from bed time (SaB-time) called CASaB was con-
ducted at multiple rehabilitation hospitals.

Aims The aim of the present study was to investigate the association between SaB-time and clinical rehabilitation outcomes
(CROs) before introducing CASaB (observational phase), and comparing CROs before and after CASaB (CASaB phase).
Methods This prospective observational study included patients who were admitted to nine rehabilitation hospitals, with
complete data. The final analysis included 197/229 patients in the observation phase, and 229/256 patients in the CASaB
phase. We first tested whether SaB-time was positively associated with CROs in an observational study, then compared
CROs before and after CASaB.

Results In the observation phase, longer SaB-time was significantly associated with greater rehabilitation efficiency (REy)
after adjusting for confounders (standardized f=0.20, p=0.007). In a comparison of CROs before and after CASaB,
the length of hospital stay during the CASaB phase was significantly shorter than during the observational phase (61.5,
57.6-65.4 days vs 75.6, 71.4-79.9 days, p <0.001), and the REy after CASaB was significantly greater than that before the
CASaB (0.38, 0.33-0.42/day vs 0.28, 0.25-0.33/day, p=0.006).

Discussion The current results suggest that increasing SaB-time may help the recovery of functional abilities, particularly
for patients in rehabilitation hospitals.

Conclusions The CASaB provides a method for improving the recovery efficiency of patients in rehabilitation hospitals.
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Introduction

According to data reported in a white paper on Japan’s
aging society in 2017, the number of adults aged over
65 years was estimated at 35.2 million, comprising
27.3% of the population [1]. Accordingly, the number of
older adults requiring care and support from others has
increased in line with population changes in recent years,
and the economic burden on the long-term-care system has
consistently increased [1]. Given this situation, the role
of rehabilitation hospitals in helping patients efficiently
recover activities of daily living (ADL) has grown sub-
stantially, and various types of new clinical practice are
required.

An important objective of rehabilitation hospitals is to
prevent deconditioning as a result of inactivity. To accom-
plish this objective, it is important for rehabilitation hospi-
tals to maintain the patient’s physical activity at a certain
level during their stay [2-5]. However, in many cases, a
range of factors (e.g., limited mobility, cognitive impair-
ment, improper time management by patients, restrictions
on going outside, and delirium) may cause the duration of
time spent in bed to increase, further reducing the patient’s
physical activity levels [6-9].

Many therapists in rehabilitation hospitals consider
improving “stay away from bed (SaB)” time as essential
for recovery of patients’ physical functions and preventing
physical deconditioning. Increased SaB-time may lead to

Observation phase

(for 6 months)

Consecutive admitted patients
n=222

Excluded
admitted due to respiratory, heart
or macrovascular disease; n=1

stayed at hospital less than 10 days;
n=1

got medically worse and were
replaced to acute hospitals; n =17

died at hospitals; n=6

Finally analyzed sample
n=197

Fig. 1 Diagram of study flow
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increased physical activity, which can aid efficient recov-
ery of clinical rehabilitation outcomes (CROs) [10-12].
In the current study, we propose a new clinical practice
for increasing SaB-time and improving CROs. To our
knowledge, no previous study has investigated whether
increased SaB-time is associated with positive changes in
CROs. Thus, we first tested whether SaB-time was posi-
tively associated with CROs in an observational study. We
then introduced a comprehensive approach for SaB-time
(CASaB) in nine rehabilitation hospitals, and compared
CROs before and after CASaB.

Methods
Setting and study subjects

This study used a multicenter design (at nine rehabilitation
hospitals) consisting of two phases (Fig. 1): an observa-
tional phase (first 6 months, April 2016 and September
2016) and a CASaB phase (next 6 months, October 2016
and March 2017; see the “Comprehensive team approach
for SaB-time” subsection for more details). The clini-
cal observational data were collected in both phases. We
included patients with complete data, who were admitted
to the rehabilitation hospitals. We excluded from the anal-
yses (1) patients who were instructed by a doctor to remain
sedentary in bed, (2) patients who stayed in hospital for
less than 10 days (e.g., those in respite care), (3) patients

CASaB phase

(for 6 months)

Consecutive admitted patients
n=265

Excluded
admitted due to respiratory, heart
or macrovascular disease; n=7

stayed at hospital less than 10 days;
n=2

got medically worse and were
replaced to acute hospitals; n =18

died at hospitals; n=9

Finally analyzed sample
n=229
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whose medical conditions worsened, and who were trans-
ferred to an acute hospital, and (4) patients who died in
hospital. In the observational phase, 222 patients were
admitted to hospital, and the final analyzed sample con-
sisted of 197 patients. In the CASaB phase, 265 patients
were admitted to the hospital, and the final analyzed sam-
ple consisted of 229 patients.

Demographic and clinical data such as age, sex, and dis-
charge destination were collected from medical records. In
the Japanese health insurance system, rehabilitation patients
are categorized into five groups according to the disease
causing hospitalization: (1) cerebrovascular disease and
similar conditions; (2) locomotor disorder (post-operative
for conditions including femoral neck fracture, total knee
arthroplasty, compression fracture, degenerative lumber
spondylosis); (3) disuse syndrome; (4) heart or macrovascu-
lar disease; and (5) respiratory disease. Patients categorized
in the disuse syndrome group were patients who showed
lower ADL ability due to the increased rest time in bed for
treatment after the occurrence of a medical disease or sur-
gical operation. Patients with heart or macrovascular dis-
ease, and respiratory disease were not included in this study,
because there was only a small number of patients with these
diseases (n=4). Thus, our subjects were grouped into the
remaining three groups. We measured subjects’ height,
weight, mini-mental state examination (MMSE) scores [13],
and grip strength. The study was carried out in accord with
the principles of the Declaration of Helsinki. The Research
Ethics Committee of Heisei hospital approved the study.
Informed consent was obtained from all participants prior
to participation.

Assessment of SaB-time

In the present study, we defined SaB as “remaining in any
postural condition other than lying down (e.g., sitting and
standing)”. We included (1) the time spent in rehabilitation
and (2) the time spent engaging in daily activities, such as
eating, bathing and toileting, into SaB-time. The SaB-time
of each patient was measured at intervals of approximately
30 min or less. An original SaB management sheet produced
by each hospital was used to compute the SaB-time at the
following time points:

1. The time at which patients received rehabilitation (phys-
ical, occupational, and speech therapies).

2. The time at which nurses and care workers completed
regular rounds of patients on the hospital floors.

3. The time at which a SaB special facilitator (see the
“Comprehensive team approach for SaB-time” for
details) completed regular rounds of patients on the
hospital floors.

Assessment of clinical rehabilitation outcomes

The FIM is an assessment tool designed to evaluate the
functional status of patients throughout the rehabilitation
process [14]. FIM scores reflect the degree of disability,
varying according to the patients’ ability to perform ADL.
FIM scores include 18 categories, focusing on motor and
cognitive function, and ranging from 0O to 126. Each category
or item is rated on a seven-point scale (1 = <25% independ-
ence; total assistance required, 7=100% independence).
FIM scores were measured at admission and discharge, and
the following FIM score-based values and length of hospital
stay (LOS) were used as CROs in the present study.

Absolute functional gain (AFG) was defined as the
absolute difference between FIM scores at admission
and discharge [14].

Rehabilitation efficiency (REy) was defined as the
average increase in the FIM scores per day, and was
calculated as AFG divided by LOS [14].

Comprehensive team approach for SaB-time
(CASaB, Fig. 2)

An outline of the CASaB is shown in Fig. 2. The CASaB
included the placement of a SaB special facilitator in the
rehabilitation ward in hospital. The SaB special facilitator
sets a SaB goal based on each patient’s condition, discuss-
ing the matter with the nurse and the therapist who were in
charge of the patient. The SaB special facilitator provided
information regarding the SaB goals (duration and frequency
of SaB) to the nursing department (nurse and care work-
ers). In addition, the CASaB team provided SaB activities to
patients, such as (1) verbally encouraging patients regularly
to perform SaB or (2) planning an event that involved physi-
cal exercise and interaction among patients. The condition
of each patient was assessed in a special conference involv-
ing the SaB special facilitator, therapists, nurse and care
workers, and, if necessary, the goal was reset. The CASaB
can be easily conducted in a range of facilities because the
tasks involve a relatively low burden for staff members. The
CASaB was adopted in nine hospitals. Each patient typically
underwent 1 or 2 h of physical and occupational therapy per
day during their hospital stay, depending on their physical
condition.

Statistical analysis

All statistical analyses were carried out using commer-
cially available software (JMP13.2.0; SAS Institute Japan,
Tokyo, Japan). The background characteristics of patients
between the observational phase and the CASaB phase were
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Fig.2 Comprehensive team
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compared using unpaired ¢ tests or y* tests. To explore the
relationship between the change in CROs and the SaB-time,
single linear regression analyses were performed, includ-
ing the FIM score at admission, FIM score at discharge,
AFG, LOS, and REy as dependent variables, and SaB-time
as an independent variable. These analyses were performed
among patients in the observation phase. In addition, to con-
firm the association after adjustment for potential confound-
ing factors, multiple regression analyses were performed.
Age, sex, disease causing hospitalization, MMSE, hand-grip
strength, and FIM score at admission were included in the
model as covariates.

Next, we ascertained whether SaB-time was longer in
the CASaB phase than the observational phase using an
unpaired ¢ test. CROs (FIM score at admission, FIM, AFG,
LOS, and REy) were then compared between the CASaB
phase and the observational phase using unpaired ¢ tests.
Analyses of covariance (ANCOVA) adjusted for age, sex, the
disease causing hospitalization, MMSE, hand-grip strength,
and FIM score at admission were performed to compare
CROs, except FIM score at admission between the CASaB
phase and the observational phase. Each of the CROs except
for FIM score at admission was included as a dependent var-
iable, and the phase (CASaB phase or observational phase)
was included as an independent variable. Finally, sub-group
analyses were conducted according to the disease causing
hospitalization (cerebrovascular disease and similar condi-
tions, locomotor disorder, and disuse syndrome). In these
analyses, the comparisons described above (unpaired ¢ tests
and ANCOVA) were performed in each sub-group. The level
of significance for all analyses was set at p <0.05.

@ Springer

SaB activity

Verbally encouraging patients to conduct SaB
Events involving physical acitivity and
communication among patients

Walking on the floor and sitting in a chair with
support of staff members

ﬂ

Patients

Results
Characteristics

The patients’ characteristics are shown in e of patients in
the observational phase (mean + standard deviation [SD])
was 82.0+9.6 years, and the range was 53—103 years. The
age of patients in the CASaB phase was 79.0+9.6 years
(range 50-99 years). The results of the comparison using
an unpaired ¢ test revealed that the average age of patients
in the observational phase was greater than that in the
CASaB phase (p=0.001). The MMSE score of patients in
the observational phase (21.6 +5.9) was significantly lower
than that in the CASaB phase (23.0+6.3, p=0.026). The
hand-grip strength of patients in the observational phase was
16.2+7.1 kg, and that in the CASaB phase was 23.0+6.3 kg
(p=0.056). No significant differences were observed in
the sex ratio, disease causing hospitalization, or discharge
destination.

The observational association between CROs
and SaB-time

Longer SaB-time was significantly associated with higher
FIM score at admission (r=0.30, p <0.001) and FIM score
at discharge (r=0.33, p <0.001). However, these significant
associations were diminished in the multiple regression anal-
yses. There was no significant association between SaB-time
and AFG. Longer SaB-time was significantly correlated with
the higher REy (y=0.156+0.018x, r=0.188, p=0.008,
Fig. 3). This relationship was observed after adjusting for
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Fig.3 Results of a single linear
regression analysis between
stay away from bed time and
rehabilitation efficiency in 1.5

patients in the observation

phase. Rehabilitation efficiency

was calculated as the AFG

(FIM score at discharge — FIM

score at admission) divided by

LOS. REy was significantly 1 °
correlated with SaB-time
(y=0.156+0.018x, r=0.188,
p=0.008). SaB-time stay away
from bed time, AFG absolute
functional gain, FIM functional
independence measure, LOS
length of hospital stay, REy
rehabilitation efficiency

REy [/days]

-0.5

age, sex, disease causing hospitalization, MMSE, hand-grip
strength, and FIM score at admission in the multiple regres-
sion analysis (standardized #=0.20, p=0.007, adjusted R*
for the whole model =0.151).

Comparisons between the observational phase
and the CASaB phase

The results of the unpaired ¢ test revealed that SaB-time in
the CASaB phase (mean 8.2, 95% CI 7.7-8.7 h) was sig-
nificantly longer than that in the observational phase (7.3,
6.9-7.7 h, p=0.008, Table 1). Table 2 represents the results
of comparisons of CROs between the observational phase
and the CASaB phase. The FIM score at admission dur-
ing the CASaB phase (79.7, 76.4-82.9) was greater than
that during the observational phase (74.1, 70.7-77.5). FIM
scores at discharge in patients during the CASaB phase
(100.5, 97.5-103.4) were also greater those that during the
observational phase (93.3, 89.6-96.9). However, no signifi-
cant differences in FIM score at discharge were observed
in the ANCOVA. LOS during the CASaB phase was sig-
nificantly shorter (61.5, 57.6-65.4 days) than that during
the observational phase (75.6, 71.4-79.9 days, p <0.001).
REy in patients during the CASaB phase (0.38, 0.33-0.42/
day) was significantly greater than that during the observa-
tional phase (0.28, 0.25-0.33/days, p=0.006). Significant
differences in LOS and REy were observed after adjustment

6 8 10 12 14 16
SaB-time [hours]

for age, sex, disease causing hospitalization, MMSE, hand-
grip strength, and FIM score at admission (p <0.001 and
p=0.016, respectively).

Comparison of disease causing hospitalization
subgroups

We conducted unpaired 7 tests and ANCOVA in each disease
causing hospitalization subgroup (cerebrovascular disease
and similar conditions, locomotor disorder, and disuse syn-
drome; Table 2). In the cerebrovascular disease and similar
conditions, no significant differences were observed in any
CRO:s. In contrast, in the locomotor disorder group, LOS
was significantly shortened during the CASaB phase (mean
54.2,95% CI 49.7-58.6 days) compared with the observa-
tional phase (70.9, 66.2-75.6 days, p <0.001) after adjusting
for confounders. The FIM score at admission in this group
during the CASaB phase (85.5, 81.2—89.7) was greater than
that during observational phase (74.1, 71.3-81.0, p=0.005).
There were no significant differences in any other CROs.
In the disuse syndrome group, FIM score at discharge,
AFG and REy were significantly greater during the CASaB
phase (FIM score at discharge: 90.3, 84.2-96.3; AFG: 21.1,
16.4-25.8; REy: 0.33, 0.25-0.42/day) compared with those
during the observational phase (FIM score at discharge:
81.3,74.5-88.1, p=0.035; AFG: 13.8, 10.4-17.3, p=0.035;
REy: 0.20, 0.15-0.24/day, p=0.016).
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Table 1 Characteristics of

8 . ’ Variables Observation phase (n=197) CASaB phase (n=229) p value
patients in the observation
phase and the CASaB phase Age (years) 82.0+9.6 [53-103] 79.0+9.6 [50-99] 0.001
Females, n (%) 118 (59.9) 141 (61.6) 0.766
Height (m) 1.53+0.10 1.53+0.10 0.739
Weight (kg) 47.6+10.8 49.5+11.9 0.076
BMI (kg/m?) 20.3+3.7 21.0+4.0 0.053
MMSE score 21.6+59 23.0+6.3 0.026
Hand-grip strength (kg) 16.2+7.1 23.0+6.3 0.056
Medical condition group, n (%) 0.323
Cerebrovascular disease and 36 (18.3) 35 (15.3)
similar conditions
Locomotor disorder 61 (31.0) 64 (28.0)
Disuse syndrome 100 (50.8) 130 (56.8)
SaB-time (h) 73+238 82+3.7 0.008
Discharge destination, n (%) 0.323
Home 140 (71.1) 173 (75.6)
Facility/hospital 57 (28.9) 56 (24.4)

Values are means + standard deviation or percentages. P values were calculated using unpaired  tests or 5

tests between two samples

MMSE mini-mental state examination, SaB-time stay away from bed time

Discussion

We investigated the association between SaB-time and
CROs, and changes in CROs resulting from implementing
the CASaB for patients in several rehabilitation hospitals.
The results revealed that longer SaB-time was positively
associated with greater improvements in CROs. SaB-time
became longer as a result of implementing the CASaB, and
positive changes in CROs were obtained. In addition, this
positive change depended on the disease causing hospitaliza-
tion (patients with disuse syndrome and locomotor disorder).
To our knowledge, no previous studies have conducted this
type of clinical practice in multiple facilities, representing a
strength of the present study.

The current results revealed that longer SaB-time was
associated with greater improvement of CROs, particularly
rehabilitation efficiency. Importantly, several previous stud-
ies suggested that too much bed rest should be avoided in the
early phase of recovery [11, 15]. Our results are in accord
with these previous reports, suggesting that increasing SaB-
time may help the recovery of functional abilities, particu-
larly for patients in rehabilitation hospitals. As a potential
explanation for this association, the increase in SaB-time
may have been caused by an increase in physical activity
in hospital, which is needed for physical recovery [10, 15-
17]. However, because we did not measure physical activ-
ity directly, the causal relationship could not be confirmed
[9]. Thus, further study is needed to clarify this issue. In
addition, the current results indicated that an organized
team approach is an effective way to increase SaB-time and

@ Springer

promote improvement in CROs. In medical practice, various
types of team approach are commonly implemented [18-
21]. The current results suggest that a comprehensive team
approach, including (1) placement of a special facilitator on
the floor, (2) setting a goal for increased SaB-time, and (3)
planning events to increase SaB-time, can provide an effec-
tive way of increasing SaB-time and promoting improve-
ment in CROs. The present study involved a multicenter
design including nine hospitals, and a large sample size.
Therefore, the generalizability of our sample was partially
confirmed, and the association between SaB-time and the
CROs appeared to be robust.

The sub-group analyses revealed significant improve-
ments of FIM scores by implementing CASaB in the disuse
syndrome group. Patients with disuse syndrome exhibited
hospital-related deconditioning and ADL limitations, which
commonly occur during acute hospitalization due to injury,
illness or both, but were not related to orthopedic or neu-
rological diseases [22, 23]. Thus, most of the functional
limitations among these patients may have been primarily
caused by prolonged bed-rest time, and could potentially be
improved by the CASaB. In the locomotor disorder group,
LOS was shortened during the CASaB phase compared with
the observational phase. Clinically, patients with locomo-
tor disorder, such as hip fracture or compression fracture,
tend to experience pain over a long period. Prolonged pain
may make these patients inactive, delaying improvements of
ADL function [24, 25]. Introducing the CASaB decreased
the amount of unnecessary inactive time, which could have
led to a shortened LOS. In contrast, there were no significant
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Table 2 Comparisons of
rehabilitation outcomes between

Variables

Observational phase

CASaB phase p value (simple p value (after

. comparison) adjustment)
the observational phase and the Mean 95% CI Mean 95% CI
CASaB phase in all patients and
subgroup analysis by medical All patients
condition FIM score at admission ~ 74.1  70.7-77.5 79.7  76.4-82.9 0.020 -
FIM score at discharge 93.3  89.6-96.9 100.5 97.5-103.4 0.002 0.107
AFG 19.2  17.2-21.2 20.8 18.7-22.9 0.280 0.107
LOS (days) 75.6  71.4-79.9 61.5 57.6-65.4 <0.001 <0.001
REy (/day) 0.28 0.25-0.33 0.38 0.33-0.42 0.006 0.016
Cerebrovascular disease and similar conditions
FIM score at admission 79.8 71.9-87.6 77.5 69.6-85.4 0.682 -
FIM score at discharge  103.1  96.1-110.1 101.1 94.6-107.6 0.672 0.997
AFG 23.3  18.4-28.3 23.6 18.9-28.3 0.937 0.997
LOS (days) 86.6 72.3-1009 77.1 62.4-91.9 0.351 0.233
REy (/day) 0.31 0.24-0.38 0.38  0.30-0.46 0.201 0.185
Locomotor disorder group
FIM score at admission 74.1  71.4-80.8 85.5 81.0-89.9 0.005 -
FIM score at discharge 97.1 92.2-102.0 1053 101.7-109.0 0.007 0.684
AFG 209 18.1-23.7 19.9 17.2-22.5 0.579 0.684
LOS (days) 70.9 66.2-75.6 54.2 49.7-58.6 <0.001 <0.001
REy (/day) 0.34 0.27-0.40 0.39  0.33-0.46 0.248 0.209
Disuse syndrome group
FIM score at admission 67.4 61.2-73.6 69.1 63.8-74.5 0.674 -
FIM score at discharge 81.3 74.5-88.1 90.3 84.2-96.3 0.049 0.035
AFG 13.8 10.4-17.3 21.1 16.4-25.8 0.014 0.035
LOS (days) 769 69.2-84.6 67.8 61.7-73.9 0.063 0.056
REy (/day) 0.20 0.15-0.24 0.33  0.25-0.42 0.006 0.016

P values for simple comparisons were calculated using unpaired ¢ tests, and p values after adjustments were
from the results of analyses of covariance adjusted for age, sex, MMSE, hand-grip strength, and FIM score
at admission. Analyses of covariance for all patients also included medical condition group as a covariate

CASaB comprehensive team approach for SaB-time, SaB-time stay away from bed time, CI confidence
interval, FIM functional independence measure, AFG absolute functional gain, LOS length of hospital stay,

REy rehabilitation efficiency

improvements of CROs in the cerebrovascular disease and
similar condition group. Previous studies reported that
increasing physical activity or the amount of rehabilitation
led to greater improvements of CROs in stroke patients,
which differed from the current results [12, 26]. The CASaB
is designed to increase SaB-time, but this can include sitting
in chairs or wheelchairs. To improve ADL functions in these
patients, task-oriented approaches (e.g., increasing stand-
ing time or walking time) may be necessary because of the
complex causes of ADL limitation (e.g., paralysis, sensory
impairment, ataxia, equilibrium dysfunction, contracture,
and cognitive impairment).

The current study involved several limitations that
should be considered. First, the timing of SaB-time meas-
urement was intermittent, and the intervals for some
measurements were slightly larger. Thus, the measured
SaB-time may have differed from the actual SaB-time.
Second, the results may have been affected by biases, such
as information bias, because CASaB members conducted

the CASaB and also performed the assessment of SaB-
time and CROs, and systematic bias, because the obser-
vation duration differed between the observation phase
and the CASaB phase. Third, potential confounders may
be related to limitations of the study design, particularly
in the CASaB phase. We measured and compared CROs
before and after the implementation of the CASaB as a
clinical practice. Because some baseline characteristics
of patients differed between two phases, we conducted
multivariate analyses to adjust for these characteristics.
However, it is possible that other potential confounders
(e.g., concomitant medications) were also involved. Fur-
ther studies using different designs should be conducted
to confirm the effects of the CASaB on CROs, such as
randomized controlled trials.
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