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INCREASING DAILY DURATION OF REHABILITATION FOR INPATIENTS WITH
SPORADIC INCLUSION BODY MYOSITIS MAY CONTRIBUTE TO IMPROVEMENT
IN ACTIVITIES OF DAILY LIVING: A NATIONWIDE DATABASE COHORT STUDY
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Objective: To analyse the association between the
daily duration of rehabilitation for inpatients with
sporadic inclusion body myositis and improvement
in activities of daily living, using a Japanese nation-
wide inpatient administrative claims database.
Methods: Data were extracted regarding inpatients
with sporadic inclusion body myositis who had
undergone rehabilitation between 1 April 2018 and
31 March 2021. The mean daily duration of rehabili-
tation was categorized into 2 groups: > 1.0 h (longer
rehabilitation) and <1.0 h (shorter rehabilitation).
The main outcome was improvement in activities of
daily living from admission to discharge, measured
using the Barthel Index. For the main analysis, a
generalized linear model was used.

Results: In total, 424 patients with sporadic inclusion
body myositis met the eligibility criteria for inclusion
in the study. The main analysis found a significant dif-
ference in improvement in activities of daily living bet-
ween the longer rehabilitation and shorter rehabilita-
tion groups after adjusting for confounders (risk ratio
(95% confidence interval), 1.37 (1.06-1.78)).
Conclusion: A longer daily duration of rehabilitation
results in improved activities of daily living for inpa-
tients with sporadic inclusion body myositis.
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poradic inclusion body myositis (sIBM) is a slowly
progressive inflammatory myopathy. The onset of
symptoms occurs insidiously between the ages of 45
and 70 years (1). Typical symptoms of sIBM are muscle
weakness and atrophy of the finger flexor, quadriceps,

(LAY ABSTRACT A
Sporadic inclusion body myositis is a slowly progressive
inflammatory myopathy. There is no known effective
systemic therapy for sporadic inclusion body myositis;
hence rehabilitation plays an important role in standard
care for most patients. Although rehabilitation is cur-
rently provided to inpatients with the condition, there is
almost no evidence for an association between the daily
duration of rehabilitation and improvement in activities
of daily living. The aim of this study was to evaluate
the association between the daily duration of rehabilita-
tion for inpatients with sporadic inclusion body myositis
and improvement in activities of daily living, using a na-
tionwide administrative database in Japan. The results
show that a longer daily duration of rehabilitation results
in improved activities of daily living for inpatients with
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and oropharynx (2, 3). The progressive muscle weakness
causes difficulties with rising from low chairs, walking
up or down stairs, handling tools, and dysphagia (4).
sIBM is usually unresponsive to treatment with
corticosteroids and immunosuppressive agents, and
has no known effective systemic therapy (5—7). There
is no standard treatment for patients with sIBM, and
rehabilitation plays an important role (8).

Previous studies have found that exercise contributes
to maintaining muscle strength, preventing falls, and
affecting swallowing function (9-11). A randomized
controlled trial (RCT) in 2018 found that resistance
training in patients with sIBM did not improve muscle
strength, but appeared to prevent decreasing lower limb
mechanical muscle function and delay disease-related
decline (12). Patients with sIBM require rehabilitation
through exercise, to adjust to the environment, practise
compensatory tools, and conduct activities of daily
living (ADLs) without sufficient muscle strength. A sys-
tematic review has shown that rehabilitation improves
function and aerobic capacity, and rehabilitation is
recommended for patients with chronic and inflam-
matory myopathies (13, 14). Although rehabilitation
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is provided for inpatients with sIBM in Japan, there
is almost no evidence regarding the appropriate daily
duration of rehabilitation. To determine the optimum
duration of rehabilitation, it is necessary to clarify the
effects of a longer daily rehabilitation period on fun-
ctional disability for inpatients with SIBM.

This study aimed to analyse the association between
the daily duration of inpatient rehabilitation for inpa-
tients with sSIBM and improvement in ADLs using a
nationwide Japanese administrative database.

METHODS

Patient selection

An observational cohort study using a clinical database
was conducted. Data were extracted from inpatients
with sIBM who had undergone rehabilitation between
1 April 2018, and 31 March 2021. Patients diagnosed
with sIBM (International Classification of Diseases,
10th Revision (ICD-10) codes G724 and Japanese
claim code 7104007) aged > 18 years, who were admit-
ted from home, and were rehabilitated within 3 days
were included.

Data from patients who had passed away during
hospitalization were excluded, as were those who
had hospital stays >60 days and those with a missing
ADL value.

Data source and variables

A national inpatient database in Japan was used in
this observational cohort study from the Diagnosis
Procedure Combination Per-Diem Payment System
(DPC/PDPS). The DPC/PDPS database is a normali-
zed electronic claims data system used to evaluate the
fixed payment system for medical expenses in Japan
(15, 16). The database is used to analyse national
trends, medical practice, quality, and cost. The data-
base includes over 50% of the total number of beds at
acute hospitals in Japan. All 82 academic hospitals (80
universities), the National Cancer Center, and the Na-
tional Cardiovascular Center are required to implement
DPC. The introduction of DPC at regional hospitals
is optional (17). The database includes patients’ basic
information (age, weight, height); the main diagno-
sis, complications, and comorbidities, coded using
the ICD-10. The following patient status information
was assessed: ADLs based on the Barthel Index (BI)
with 0—20 points (18), Japan Coma Scale (JCS) score;
hospital admission date; hospital discharge date; daily
medical procedures, such as surgery, investigation,
and rehabilitation; prescription information; discharge
outcomes that included information on the discharge
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destination (home, transferred to another hospital, or
discharged to a nursing home); use of an ambulance
to transport patients for hospitalization; readmission;
and long-term care insurance system used. Patients’
ages were divided into 3 groups, <60, 60—75 and
>75 years, taking into account that the mean age of
onset of sIBM is approximately 60 years (1). Body
mass index (BMI) at admission was calculated from
recorded height and weight, and divided into 3 groups,
<18.5,18.5-25.0and>25.0kg/m?, based on the modified
World Health Organization (WHO) classifications (19).
Comorbidities were classified into 17 categories using
the Charlson Comorbidity Index (CCI) with Quan’s
protocol (20). The long-term care insurance category
was divided into 3 groups: non-user, support required,
and nursing care required. ICD-10 code R13 was used
for the presence of dysphagia as a comorbidity.
Medical treatments were extracted from the data-
base; for example, rehabilitation, medications, and
operations. Data on medications were extracted from
the database, which was dependent on the total usage
rate of 20% based on the distribution of the data. The
information pertaining to gastrostomy was obtained by
means of the medical claims receipt code 140023350,
which was utilized to extract the relevant data.

Rehabilitation

Inpatient rehabilitation in Japan is covered by uni-
versal health insurance. Due to medical restrictions,
rehabilitation is limited to health insurance coverage,
with a maximum of 3 h rehabilitation provided per
day. During the rehabilitation time, services such as
physical therapy, occupational therapy, and speech-
language therapy are provided according to the
patient’s condition.

Mean daily duration of rehabilitation was calculated
as the total duration of rehabilitation divided by the
number of days rehabilitation performed. It is catego-
rized into 2 groups: > 1.0 h (longer rehabilitation) and
<1.0 h (shorter rehabilitation). For sensitivity analysis,
the threshold was changed to 40 min, 1.5 h, and 2.0 h.

Rehabilitation frequency was calculated as the total
number of days of rehabilitation divided by the num-
ber of weeks, categorized as <5 and >6 days a week.
Rehabilitation with robotics was defined as using a
claimed code (J118-4). This claimed code could be
used when a robot was used for walking exercises (21).

Outcome measurement

The main outcome was ADL improvement from admis-
sion to discharge using the BI.

The BI score at admission was subtracted from the
BI score at discharge, and categorical variables were
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created to assess the presence of improvement in the
BI score. A difference of 1 point in BI was considered
an improvement. No minimal clinical importance
of increasing duration of rehabilitation in the BI for
patients with sSIBM has been demonstrated. Therefore,
one point, the minimum difference in BI, was used
as the value of the critical difference. Each BI cate-
gory (feeding, transfer, grooming, toileting, bathing,
mobility, stairs, dressing, bowels, bladder) was also
calculated for the difference between discharge and
admission and categorized into improvement and no
difference.

Statistical methods

Inverse probability of treatment weighting (IPTW)
was used to adjust for differences in baseline charac-
teristics and to estimate the average treatment effect
using probability weights assigned to long or short
rehabilitation treatments (22).

The weights used in IPTW were determined using
propensity scores (PSs). PSs were made using a
multivariate logistic regression model to predict the
probability of daily rehabilitation divided into longer
and shorter rehabilitation. IPTW values were calcula-
ted using the baseline characteristics of each patient
to estimate the average treatment effect. The variables
adjusted for confounders included age, BMI, CCI
score, disturbance in consciousness, admission with
an ambulance, readmission, long-term care insurance
status, dysphagia as comorbidity, gastrostomy, and date
of the start of rehabilitation.

After weighing the baseline, the baseline covaria-
tes were compared using absolute mean differences
(AMDs) (23). AMD >10% was considered an imba-
lance between the 2 groups to assess the performances
before and after the stabilized IPTW.

The main and intermediate variable analyses were
performed on a pseudo-population created using
IPTW.

For the main analysis, a generalized linear model
was used with the outcome as an improvement in total
ADL score and each ADL category. The generalized
linear model calculated risk ratios using a link function
with an identity (24).

An intermediate variable analysis was performed
with each treatment factor, excluding baseline treat-
ment for ADL improvement. The effect of the inter-
mediate variable with a daily duration of rehabilitation
was analysed after adjusting for [IPTW using the basic
patient background. To begin, the mediating variables,
rehabilitation and drugs, were described in terms of
the number and percentage of people in each group.
It was possible that each treatment factor, except for
the duration of rehabilitation, would also be related to
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ADL improvement and might be a mediating factor in
the effect of the duration of rehabilitation. The interme-
diate variable was defined as the variables mediating
the effects of exposure on outcomes. The traditional
approach to intermediate variable analysis was based
on adjusting for the mediator in regression models to
estimate the direct effect. However, adjusting for all
treatments in the covariates and analysing them might
weaken the effect of rehabilitation if they were interme-
diate factors (25, 26). The following 3 procedures were
used to assess the effect of rehabilitation on outcomes
when rehabilitation was influenced by other treatments:
(i) aregression model was created, including the daily
duration of rehabilitation and each treatment as cova-
riates to examine their effects on ADL improvement;
(ii) a regression model was created, including only
the daily duration of rehabilitation as a covariate, to
examine its effects on ADL improvement; (i) the daily
duration of the rehabilitation coefficient in procedure
(i) was subtracted from the rehabilitation coefficient
in procedure (7i). In procedure (i), the daily duration
of rehabilitation and other treatments were included
as covariates. Therefore, the effect of rehabilitation
on ADL improvement after removing the influence of
other treatments could be observed. In procedure (i),
only the daily duration of rehabilitation was included
as a covariate; therefore, the effect of the daily duration
of rehabilitation on ADL improvement, including the
effect of other treatments, could be observed. In pro-
cedure (7ii), subtracting (7i) from (i) revealed the effect
of the duration of rehabilitation on ADL improvement
with the influence of each treatment. For intermediate
factor analysis, a generalised linear model was used to
calculate risk ratios with a link function by log.

Other treatment factors during hospitalization
that were used in the analysis were glucocorticoids,
intravenous immunoglobulin (IVIG), opioids, ace-
taminophen, anaesthesia, hypnotic and sedatives,
rehabilitation robots, and rehabilitation frequency of
6 or more per week.

For sensitivity analysis, the duration of daily reha-
bilitation was analysed with different delimiters of
duration (40 min, 1.5 h, and 2.0 h) using a generalized
linear model for calculated risk ratios of ADL impro-
vement. Each baseline characteristic for the category
of the duration of rehabilitation was also adjusted
using [PTW.

Ethics approval

The study was approved by the Institutional Review
Board of Tokyo Medical and Dental University
(M2000-788-27). The study was conducted accor-
ding to the Ethical Guidelines for Medical and Health
Sciences Research Involving Human Subjects in
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Japan and the Declaration of Helsinki (27). The need
for informed consent was waived owing to the use of
anonymized secondary data.

RESULTS

Actotal of 678 cases with sSIBM were extracted from the
database; of these, 424 cases met the eligibility criteria
for analysis (Fig. 1). The patients were divided into
longer rehabilitation (n=159) and shorter rehabilita-
tion (n=265) groups, based on the duration of daily
rehabilitation. The mean daily duration of rehabilita-
tion was 52.8 (standard deviation (SD) 22.8) min in
the entire patient group, with 38.2 (SD 11.2) min in the
longer rehabilitation group and 77.0 (SD 15.6) min in
the shorter rehabilitation group.

Tables I and SI show baseline characteristics and
treatment before and after adjusting the IPTW. Before
adjusting the IPTW, the 60-75-year age group was
the most predominant (n=201, 47.4%) in the shorter
rehabilitation group (n=129, 48.7%). Similar to the
overall proportion in the shorter rehabilitation group,
the most common age group was 65-75 years (n=129,
48.7%), whereas in the longer rehabilitation group,
the most common age group was 75 years and over

(n=1717,48.4). After adjusting the IPTW, all covariates
were well balanced between the longer and shorter
rehabilitation groups (AMD <10%).

Regarding demographic rehabilitation in the entire
patient group, the proportion of patients rehabilitated
with a frequency of 6 or more per week was 21.5%,
and the proportion of patients undergoing rehabilitation
with robotics was 12.3%. Before and after adjusting the
IPTW, the longer rehabilitation group underwent more
weekly rehabilitation over 5 days and used more robo-
tics than the shorter rehabilitation group. The medica-
tions used in over 10% of the entire patient group were
opioids (15.3%), anaesthesia (30.9%), acetaminop-
hen (21.2%), non-steroidal anti-inflammatory drugs
(16.0%), uricosuric agents (17.7%), hypnotics and
sedatives (28.1%), anxiolytics (17.0%), IVIG (35.6%),
and glucocorticoids (32.8%), a proportion of patients
under went gastrostomy (4.2%).

Table II shows that the daily duration of rehabi-
litation in the longer rehabilitation group affected
outcomes. The longer rehabilitation group had sig-
nificantly improved performance in ADL compared
with the shorter rehabilitation group after adjusting the
IPTW (risk ratio [95% confidence interval (28)]: 1.37
[1.06—1.78]). In each ADL item, toileting and mobility

Hospitalization due to sporadic inc
from FY2018 to FY2021

lusion body myositis
N=0678

N=184

Inclusion criteria:

=15 age

Received Rehabilitation
Admission from home

N =507
Exclusion criteria:
LOS > 60 days
N=22
Death during hospitalization
N=1
N =424 Missing ADL values
N=065
I |
Daily rehabilitation Daily rehabilitation
Shorter rehab Longer rehab
(underl hour) (1 hour and over)

Fig. 1. Participant selection. LOS: length of hospital stay; ADL: activit

ies of daily living; FY: financial year.
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were significant improved in the longer rehabilita-
tion group after adjusting the IPTW (toileting: risk
ratio [95% CI]: 2.57 [1.66—4.12]); mobility: risk ratio
[95% CI]: 2.01 [1.38-3.00]).

Length of hospital stay (LOS) was longer in the
longer rehabilitation group than in the shorter reha-
bilitation group after IPTW adjustment (LOS, n [%],
longer rehabilitation vs shorter rehabilitation group:
15.06 [10.23] vs 17.63 days [11.33], AMD=0.24
(Table SII).

Table IIT shows the association between daily reha-
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with robotics (risk ratio [95% CI]: 1.39 [1.00-1.94])
and the indirect effect of rehabilitation with robotics
together with a longer duration of rehabilitation
excluding the direct effect (risk ratio [95% CI]: 0.86
[0.82—0.91]). Anaesthesia medication use also sho-
wed a significant difference in ADL improvement
in indirect effects (opioid: risk ratio [95% CI]: 0.82
[0.78—-0.86]; anaesthesia: risk ratio [95% CI]: 0.82
[0.79—-0.86]; acetaminophen: risk ratio [95% CI]:
0.83 [0.79-0.86]). In addition, in IVIG treatment,
a significant difference in ADL improvement was

JRM
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observed in both direct (risk ratio [95% CI]: 0.46
[0.33-0.65]) and indirect (risk ratio [95% CI]: 1.03
[0.93-1.09]) effects.

bilitation and other treatments using intermediate
variable analysis. The rehabilitation frequency of 6 or
more per week showed improved ADL compared with
5 or less after adjusting for daily rehabilitation [PTW
in direct (risk ratio [95% CI]: 1.60 [1.21-2.10]) and
indirect (risk ratio [95% CI]: 1.32[1.30—1.34]) effects.
The direct effect refers to the effect of a rehabilitation
frequency of 6 or more times per week on ADL impro-

Table II. Risk ratio for activities of daily living (ADL) improvement
analysed by generalized linear regression on the effect of
rehabilitation with inverse probability of treatment weighting (IPTW)

Risk ratio [95% CI]

N . . . Total ADL 1.37 [1.06, 1.78]

vement, independent of any influence from increasing  reeding 1.23[0.73, 2.08]
rehabilitation duration per day. Conversely, the indirect Transfer 1.28 [0.87, 1.90]
Grooming 0.58 [0.25, 1.24]

effect denotes the joint impact of both a rehabilitation [, 257 [1.66, 4.12]

frequency of 6 or more times per week and exten-  Bathing 1.14 [0.67, 1.97]
ded rehabilitation duration per day while excluding ~ MoPility 2.01 [1.38, 3.00]
. . . . Stair 1.32[0.94, 1.87]

the direct influence of rehabilitation frequency. The  pressing 0.87 [0.53, 1.43]
indirect effect can be regarded as an assessment of  Bowels 1.35 [0.64, 2.89]
Bladder 1.38 [0.70, 2.79]

synergistic benefits derived from combining these 2
treatments.

A significant difference in ADL improvement was
observed between the direct effect of rehabilitation

The generalized linear model calculated the risk ratios using a link function
with a log. Risk ratio >1 means longer duration of rehabilitation group is
associated with ADL improvement compared with shorter rehabilitation
group.

95% CI: 95% confidence interval.

Table I. Baseline characteristics of all patients with and without inverse probability of treatment weighting (IPTW)

Unadjusted Adjusted by IPTW
Shorter Longer Shorter Longer
Overall rehabilitation  rehabilitation rehabilitation rehabilitation
n=424 n=265 n=159 AMD n=422 n=420.7 AMD
Age, n (%) 0.29 0.09
<60 years 46 (10.8) 36 (13.6) 10 (6.3) 45.4 (10.8) 36.5 (8.7)
60-75 years 201 (47.4) 129 (48.7) 72 (45.3) 199.7 (47.3) 193.6 (46.0)
>75 years 177 (41.7) 100 (37.7) 77 (48.4) 176.9 (41.9) 190.6 (45.3)
BMI, kg/m?, n (%) 0.28 0.07
<18.5 77 (18.2) 48 (18.1) 29 (18.2) 78.9 (18.7) 71.4 (17.0)
18.5-25 210 (49.5) 143 (54.0) 67 (42.1) 212.5(50.4) 209.3 (49.7)
>25 131 (30.9) 72 (27.2) 59 (37.1) 127.0 (30.1) 134.7 (32.0)
NA 6 (1.4) 2(0.8) 4 (2.5) 3.6 (0.9) 5.3 (1.3)
CCI, n (%) 0.29 0.04
0 61 (14.4) 38 (14.3) 23 (14.5) 61.9 (14.7) 58.2 (13.8)
1 269 (63.4) 180 (67.9) 89 (56.0) 268.3 (63.6) 265.6 (63.1)
>2 94 (22.2) 47 (17.7) 47 (29.6) 91.8 (21.7) 97.0 (23.0)
Disturbance in consciousness, n (%) 10 (2.4) 5(1.9) 5(3.1) 0.08 10.4 (2.5) 9.6 (2.3) 0.01
Use of ambulance, n (%) 17 (4.0) 10 (3.8) 7 (4.4) 0.03 17.8 (4.2) 15.8 (3.8) 0.02
Readmission, n (%) 39 (9.2) 27 (10.2) 12 (7.5) 0.09 39.5 (9.4) 37.7 (9.0) 0.01
Long-term care insurance system 0.34 0.01
using, n (%)
Nursing care required 40 (9.4) 17 (6.4) 23 (14.5) 38.9 (9.2) 40.3 (9.6)
Support required 30 (7.1) 14 (5.3) 16 (10.1) 30.0 (7.1) 29.4 (7.0)
Non-user 354 (83.5) 234 (88.3) 120 (75.5) 353.2 (83.7) 351.0 (83.4)
Dysphagia, n (%) 69 (16.3) 44 (16.6) 25 (15.7) 0.024 73.3 (17.4) 70.0 (16.6) 0.019
Date of rehabilitation start, mean (SD) 3.10 (3.33) 3.48 (3.83) 2.47 (2.14) 0.328 3.13 (3.28) 3.22 (3.38) 0.028
Gastrostomy, n (%) 18 (4.2) 13 (4.9) 5(3.1) 0.09 17.8 (4.2) 15.7 (3.7) 0.026

AMD: absolute mean difference; BMI: body mass index; CCI: Charlson Comorbidity Index; NA: not applicable; SD: standard deviation.
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Table III. Intermediate variable analysis of each treatment for
activities of daily living (ADL) improvement

Risk ratio [95% CI]

Direct effect of each

treatment

Indirect effect

of longer daily

rehabilitation
duration

Rehabilitation frequency per

week =6 days

Robotics in rehabilitation

Opioid
Anaesthesia
Acetaminophen

Hypnotics and sedatives
Intravenous immunoglobulin

Glucocorticoid

1.60 [1.21, 2.10]

1.39 [1.00, 1.94]
0.92 [0.64, 1.34]
1.20 [0.92, 1.58]
1.06 [0.77, 1.46]
1.17 [0.88, 1.54]
0.46 [0.33, 0.65]
0.85 [0.64, 1.14]

1.32[1.3, 1.34]

0.86 [0.82, 0.91]
0.82 [0.79, 0.86]
0.82 [0.78, 0.86]
0.83 [0.79, 0.86]
0.78 [0.75, 0.82]
1.03 [0.97, 1.09]
0.83 [0.79, 0.87]

95% CI: 95% confidence interval; IPTW: inverse probability of treatment
weighting.

Table IV. Sensitivity analysis for the main analysis
Risk ratio [95% CI]

1.25[0.95, 1.70]
2.93[2.43, 3.60]
3.98 [3.06, 5.02]
A generalized linear model was used to calculate the risk ratios between the

longer and shorter rehabilitation groups. The delimiters of longer duration of
rehabilitation were changed to 240 min, 21.5 h, and 22.0 h.

95% CI: 95% confidence interval; IVIG: intravenous immunoglobulin.

Daily rehabilitation duration

>40 mins vs less
>21.5hvs less
>2.0 hvs less

Table IV shows sensitivity analysis for the main
analysis when the daily duration of rehabilitation was
changed. There was a significant difference in the mean
daily duration of rehabilitation >1.5 and >2.0 h (>1.5
h: risk ratio [95% CI]: 2.93 [2.43-3.60], 0.40 [0.35—
0.46]); >2.0 h: risk ratio [95% CI]: 3.98 [3.06-5.02]).

DISCUSSION

This study found that a longer daily duration of reha-
bilitation was associated with improvement in ADL
for sIBM during hospitalization. This is the first study
to report that a longer rehabilitation duration for inpa-
tients with sSIBM results in better outcomes. A strength
of this study is that it included 424 patients using
the medical database. A previous RCT of resistance
training for 22 participants for 12 weeks showed that
training did not improve self-reported and objective
physical functions, including walking speed, standing
balance, or muscle strength. However, the training
protocol had a preventive effect on muscle decline,
which may aid in the long-term preservation of phy-
sical function (12). sIBM has a degenerative pathway;
thus, muscle strength decreased by 3.5% and 5.5%
annually (29). Therefore, improvement in physical
function is difficult to achieve using exercise alone.
Many studies have described the effect of exercise
(8, 9) as having limitations for ADL improvement.
Rehabilitation not only encompasses exercise, but also
the use of assistive devices, environmental conditio-
ning, and the acquisition of compensatory movements
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(30). Rehabilitation can allow patients to achieve their
goals with appropriate risk management.

The current study did not determine the type of
rehabilitation that is considered effective, and thus it
is necessary to verify this in future studies.

When focusing on each ADL item, a longer dura-
tion of rehabilitation was associated with improve-
ments in walking and toileting activities. sIBM is
characterized by progressive quadriceps muscle and
plantar flexor muscle weakness, leading to falls or
difficulty standing up (31). However, a previous RCT
investigated low-load restricted resistance training
performed on 22 patients with sIBM for 12 weeks,
and found that this training had a preventive effect
on disease-related decline in leg muscle strength
(12). The previous study has a limitation, in that its
statistical power level was 60—-65%. It was possible
to underestimate the data analysis. On the other hand,
it has been suggested that appropriate exercise may
slow the progression of the disease. A previous study,
assessing a 16-week home exercise programme
for 7 patients with sIBM, found improvements in
patients’ muscle hip flexion, knee extension, and
grip strength. This study assessed the following
muscle training exercises: sit-to-stand exercises and
strength training for each muscle selected based on
the degree of weakness of proximal muscle groups
and functional impairment reported by the patient
and observed by the examiner (32). However, the
same group of investigators described the effects of
an aerobic exercise programme added to the above-
mentioned training. They found that this exercise
programme improved aerobic capacity and muscle
strength without knee extension and grip strength
(33). However, these studies had insufficient study
populations because sIBM has a low incidence rate.
Thus, there was no comparison group, and only pre-
and post-training changes were completed for each
subject. Therefore, the outcomes of patients with the
same background factors as patients with sSIBM who
did not train for the same amount of time were not
determined. In the last study, the quadriceps muscles
may have been overloaded during aerobic exercise on
a bike. In order to improve ADLs, such as walking
and standing up, an appropriate amount of training
and environmental setting is considered necessary.
The results of this study suggest that rehabilitation
interventions may improve ADLs in the short term
through appropriately managed exercises.

The group with a longer daily duration of rehabili-
tation also had a longer mean length of hospital stay.
The longer hospital stay may have contributed to the
recovery of ADLs, as it allowed for a longer period of
rehabilitation. sSIBM is a progressive disease, therefore,
it is unlikely that a difference of 2—3 days in the mean
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length of hospital stay in this study contributed to
spontaneous recovery (34).

A rehabilitation frequency of 6 or more per week was
associated with improvement in ADL. Intermediate
variable analysis showed that the effect of longer reha-
bilitation through the implementation of rehabilitation
also contributed to improvement in ADL. This suggests
that the rehabilitation effect of ADL improvement in
sIBM is dependent not only on longer daily duration
of rehabilitation, but also on an increase in the number
of implementation days.

Rehabilitation with robotics was associated with
improvement in ADL. A previous case report study
of rehabilitation with assistant walk robotics for 3
patients, showed that rehabilitation with robotics had
a tendency to effect improvement in walking ability
(21). However, in this study, robotic rehabilitation with
a longer daily duration of rehabilitation decreased the
effect on ADL improvement. The gait-assisted robot
used for sIBM in Japan requires a lengthy period of
preparation, which may have reduced the effects of a
longer duration of rehabilitation. Rehabilitation with
robotics for patients with sIBM can be effective, but
access to the system, especially when considering dura-
tion of rehabilitation, should be carefully considered.

Opioids 15.3%, anaesthesia 30.9%, and acetaminop-
hen 21.2% were used by patients in this study. The use
of analgesics suggests that patients were in pain, and
it may have affected the effectiveness of rehabilita-
tion. The indirect effect on rehabilitation was within
the confidence interval and pain may have had little
effect on rehabilitation. Based on these results, pain
control using pain medications appears to be important
for the implementation of rehabilitation in sIBM.
IVIG treatment had a negative effect on ADL impro-
vement, but IVIG treatment as an intermediate factor
in rehabilitation had no effect on ADL improvement.
A previous study randomized 19 patients with sSIBM
to a double-blind crossover study of IVIG compared
with a placebo. Difference in muscle strength was
not significant between the IVIG and placebo groups
(35). A long-term observational study of a large cohort
of patients with sSIBM reported that the first stage of
disease progression toward walking handicap was
more rapid among patients receiving immunosup-
pressive treatments than among patients not receiving
immunosuppressive treatments (36). Most studies
assessing IVIG demonstrated that IVIG was not clini-
cally significantly effective (35-37). The current study
focused on rehabilitation and selected patients and
covariates that were beneficial for the comprehensive
assessment of SIBM. Therefore, it was not possible to
determine the effectiveness of IVIG in the treatment
of sIBM; however, it is possible that IVIG may lower
the duration of rehabilitation.
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Study limitations

This study has some limitations. First, the medical
administrative databases were not traceable, informa-
tion on the onset of sSIBM was not obtained, and the
length of time from onset of SIBM to hospitalization
was not determined.

Secondly, misclassification of sIBM, which is
the disease of interest in this study, is possible.
Identification of sIBM was weak, due to a lack
of information regarding diagnosis criteria in this
database, and no validation study for sIBM was
conducted. We subtract the patients with sIBM
not only ICD-10 and Japanese diagnosis code but
also disease text names to increase the accuracy
of identifying diseases from the database. Thirdly,
the study data depicted the basic characteristic of
social activities, such as work and economic status.
Although sIBM is a slowly progressive disease, it is
important to determine its effect on social factors.
Fourthly, the database used in this study does not
include details of rehabilitation, since it is based on
claims data. Thus, it was not possible to determine
the type of rehabilitation provided to each patient.
Further research including detailed rehabilitation
information is necessary. Finally, background data,
such as the number of falls, use of assistive devices,
autoantibody positivity, muscle strength, etc., were
not available. Although there were limitations, it is
significant that sSIBM, with its small number of cases,
was analysed in a database representative of Japan.

CONCLUSION

A longer daily duration of rehabilitation improves
ADLs for inpatients with sSIBM. The results of this
study suggest that providing at least 1 h of daily
rehabilitation intervention to inpatients with sIBM
may lead to improvement in ADLs during hospi-
talization.
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