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Abstract: We aimed to assess the efficacy of a reablement program in improving the independence
from long-term care services of older adults with mild disability. This parallel, two-arm, randomized
controlled, superiority trial was conducted in Neyagawa, a local government area in Osaka, Japan.
Eligible participants were community-dwelling individuals aged >65 years certified as support-required
level. They were assigned in a 1:1 ratio to receive either a community-based, multicomponent,
multidisciplinary, individualized goal-directed, and time-limited intervention (the CoMMIT program)
plus standard care or standard care alone. The primary outcome was independence, that is, the nonuse
of long-term care services during the three-month follow-up period. The study was terminated early
due to slow enrollment. A total of 375 participants were enrolled and randomized to either the
intervention (n = 190) or control (1 = 185) group. The proportions of independence were 11.1% and
3.8% in the intervention and control groups, respectively (absolute difference: 7.3; 95% confidence
interval: 2.0-12.5). There was no difference in the risk of serious adverse events between the groups.
The CoMMIT program plus standard care was found superior to standard care alone in enhancing the
independence from long-term care services of older adults with mild disability.

Keywords: functional limitation; reablement; rehabilitation; long-term care

1. Introduction

Worldwide, population aging poses challenges for countries in terms of extending “healthy” life
expectancy. A national policy for the extension of healthy life expectancy has been implemented in
Japan [1], one of the countries with long life expectancy. In Japan, approximately 5% of the individuals
aged >65 years require long-term care services for recipients with mild disability [2]. Most of them
have disabilities in instrumental activities of daily living (IADL), such as shopping for groceries and
preparing food [3]. The long-term care services aim to prevent people with disabilities from requiring
more caregiving time and help them lead independent daily lives [4]. However, users of these services
tend to use them continuously without any improvements in their disabilities.

Improving the independence in daily life of community-dwelling older adults with mild disability
is important because disability is associated with further disability progression, institutionalization,
hospitalization, and even death [5,6]. Multicomponent interventions are expected to have better effects
on enhancing independence than single-component interventions (e.g., a physical activity program
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alone). However, the efficacy of multicomponent interventions has not been adequately evaluated
among community-dwelling older adults with mild disability, to date [7-16].

Reablement services (termed restorative care in some countries) are approaches to improve
the independence of older adults with mild disability [17]. In Japan, reablement services have not
yet been accepted as standard care. Hence, we developed a community-based, multicomponent,
multidisciplinary, individualized goal-directed, and time-limited intervention (the CoMMIT program)
to clarify the importance of establishing reablement services as standard care. The CoMMIT program
encourages participants to develop self-management skills to ensure adequate oral health, nutrition,
physical activities, activities of daily living (ADL)/IADL, and social participation. A case study found
that some older adults of the COMMIT program could improve their self-management skills and then
regain independence from long-term care services after attending the program [18]. This preliminary
finding is promising, particularly since independence from long-term care services is rare among older
adults with mild disability [18].

Therefore, we aimed to assess the efficacy of the COMMIT program for older adults with mild
disability. We hypothesized that the COMMIT program plus standard care enhances these individuals’
independence from long-term care services over a three-month follow-up period compared with the
provision of standard care alone.

2. Materials and Methods

2.1. Design

This trial is a parallel, 2-arm, randomized controlled, superiority trial for community-dwelling
older adults with mild disability. The trial was conducted from 15 February to 30 November 2018
in Neyagawa, a local government area in Osaka, Japan. The study period was divided into a
1.5-month enrollment period, 5-month intervention period, and 3-month follow-up period (Figure S1).
The study protocol was approved by the institutional review board of the Institute of Health and
Economics (protocol number: H29-002) and Chiba University (protocol number: 2949), and the trial
was prospectively registered on 15 February 2018 on UMIN000031329.

2.2. Setting

The community under study had approximately 67,000 inhabitants aged 65 years or older, who
accounted for 28.1% of the community’s population. In 2017, due to their disability, 3565 of the
inhabitants were certified as support-required level in long-term care insurance.

Since 2000, Japan has been implementing the public long-term care insurance system.
The long-term care insurance is for people aged 45-64 years with disability arising from specific
diseases (e.g., end-stage cancer) and for those aged 65 years or older with disability. Japan’s long-term
care insurance is not only available to people with moderate to severe disability, but also to those with
mild disability, which makes it a unique system. People with mild disability are allowed to choose
their service providers on their own without the gatekeeping system. In addition, people with mild
disability generally do not receive any reablement assessments to determine whether long-term care
services would enhance their independence. Such a gatekeeping system and reablement assessment is
common in England, Australia, and Denmark [19].

The certification process for disability assessment is based on a nationally standardized
support needs assessment process to determine how many hours were required for caregiving [4].
Support-required level 1 is defined as a condition that requires from 25 to less than 32 min of long-term
care. Support-required level 2 is defined as the need for 32 to less than 50 min of long-term care for
individuals with normal cognitive functioning and whose disability may not progress within a short
period. People with support-required-level certification are considered to have mild disability because
most of them are independent in their ADL, but have partial difficulties in IADL [3]. In general,
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recipients should complete the recertification process 6 months after their initial certification and every
12 months after each subsequent certification.

2.3. Participants

From the enrollment list of long-term care insurance, we recruited participants through
advertisements in the local newsletter and website as well as direct contact with service users.
The enrollment period was from 15 February to 31 March 2018. Eligible participants were
community-dwelling older adults aged 65 years or older who were certified as support-required level
and reported current (i.e., prevalent or new) use of long-term care services. The criteria for exclusion
were a physician’s diagnosis of dementia with a score of III or more on the Dementia Scale [20],
physician’s diagnosis of end-stage cancer, and receipt of financial aid for treatment of an intractable
disease [21]. The support-required level and dementia assessments were conducted as part of the
certification process, and other assessments were conducted during enrollment. Further, the eligibility
criteria were assessed by municipal officers. All participants provided written informed consent.

2.4. Randomization

Participants were assigned in a 1:1 ratio to receive either the CoMMIT program plus standard
care or standard care alone. The Pocock-Simon randomization method was used to balance important
covariates, including support-required level (level 1 vs. level 2), the current use of long-term care
services (prevalent user vs. new user), and age group (65-74 years vs. 75-84 years vs. >85 years) using
a randomization software [22,23]. Allocation concealment was achieved by onsite study coordinators,
who assisted in the enrollment process, and an off-site coinvestigator (Y.0O.), who ensured the random
assignment of participants. Due to the nature of the intervention, participants and providers could not
be blinded to the allocation.

2.5. Intervention

2.5.1. Standard Care Group

Participants in the control group could use various long-term care services, including home-visit
(e.g., home-help) services, commuting (e.g., day-care) services, short-stay services, facility services,
at-home medical care management counseling, and rental of assistive equipment. In general, long-term
care insurance pays for 90% of these service costs. Further, the participants of the control group had an
opportunity to receive the CoMMIT program after the 3-month follow-up period.

2.5.2. CoMMIT Program Plus Standard Care Group

Participants in the intervention group received the CoMMIT program plus standard care.
The CoMMIT program is a community-based, multicomponent, multidisciplinary, individualized
goal-directed, and time-limited (5-month) intervention program (Figure 1) [24]. The CoMMIT program
focuses on enabling participants to return to a previous lifestyle. At the initial home-visit assessment,
a care goal was formulated after discussion between participants and a rehabilitation specialist
(i.e., a qualified physiotherapist or occupational therapist) with a care manager. The care goal was
defined as a task that older adults were unable to perform due to their disability but wanted to be
able to do in the near future (e.g., I want to join a chorus group). To determine whether the stated
care goals matched the participants’ true desires, rehabilitation specialists conducted a comprehensive
clinical assessment including ADL (e.g., bathing), IADL (e.g., preparing food), and social participation
(e.g., talking with friends) using an original assessment sheet with items scored on a 3-point scale
(“past independence”, “current independence”, and “desire to regain independence”).

The core component of the program comprises 12 commuting modules, which were delivered
weekly in groups of a maximum of 11 participants. Each module lasted 2-3 h, including a 20-min
motivational interview [25] to assess individualized goal attainment and encourage participants to
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regain self-management skills to maintain their oral health, nutrition, physical activities, ADL/IADL,
and social participation based on the International Classification of Functioning, Disability and Health
(ICF) [26]. In every module, rehabilitation specialists reviewed participants’ individualized goals to
monitor their progress, assessed their daily physical activities and home-based training in the previous
week, and encouraged their behavioral changes using an assessment sheet for self-management (see
Supplementary File S1). The initial goal setting could be modified according to participants’ desires.
The care in each module was customized to achieve the individualized goal through improving body
function, activities, and participation. For example, participants without oral health problems did
not receive the oral health care in the module. In the module, participants received individualized
training and/or supervision with homework to regain self-management skills (e.g., oral health care).
In principle, only equipment that participants could use at home was used. Among the modules, the
motivational interview is the most distinctive element that has not yet been accepted as standard care.

Timeline Intervention group | Control group
Randomization

Initial home-visit assessment (within 1-7 weeks after o
randomization)

Baseline assessment (within 2-8 weeks after randomization)

1 month after the initial assessment °

2—4 Months after the initial assessment

Second assessment at 4 months after the initial assessment

5 Months after the initial assessment

Follow-up period (6-8 months after the initial assessment)

Third assessment at 7 months after the initial assessment

Home-visit based comprehensive clinical assessment and care goal setting by a care manager and a rehabilitation specialist based
on the International Classification of Functioning, Disability, and Health framework.

Secondary outcome assessments, including questionnaires and physical examination, at a commuting service facility.

Case conference by care staff on a participant to develop a multidisciplinary care plan to accomplish the relevant care goal.

Twelve commuting modules of 2-3 hours each, including a 20-minute weekly motivational interview to assess individualized goal
attainment and encourage participants to develop self-management skills to maintain oral health, nutrition, physical activities,
activities of daily living, and instrumental activities of daily living; weekly delivered in groups of at most 11 participants.
Standard long-term care services.

Case conference by care staff to assess the degree of care goal achievement.

Review by participants and care staff of previous modules, assessment of past and current difficulties, planning of future
activities, and confirmation of situations where participants should seek help as soon as possible.

Figure 1. Timing and intervention elements. In the figure, squares reflect fixed components, circles
reflect flexible components, objects highlighted in black represent the components included in the
intervention group alone, and objects highlighted in gray represent the components included in both
the intervention and control groups.

After 12 commuting modules, the care goal attainment was assessed by self-reported behavior
(e.g., whether a participant joined a chorus group within a pre-defined limit or not) in a case conference
by the care staff. The final commuting module involved the participants and care staff reviewing
the previous modules, assessment of past and current difficulties, planning of future activities, and
confirmation of situations in which participants should seek help as soon as possible, using a booklet
for preventing long-term care needs (see Supplementary File S2).

The CoMMIT program was delivered by four service providers. The program was primarily
administered by 10 rehabilitation specialists. In addition, registered dietitians and/or dental hygienists
administered the CoMMIT program to participants with dental and/or nutritional problems.
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It is noted that rehabilitation specialists avoid physical contact during functional training, which
allowed us to initiate the CoMMIT program without physicians’ directions. This is because rehabilitation
specialists are required to obtain physicians’ directions to conduct physical and/or occupational therapy
in the Japanese health and long-term care insurance system. Therefore, the COMMIT program is legally
different from physical and/or occupational therapy in the system. The long-term care insurance pays
for 100% of these service costs as part of Commuting Service Type C in Community Support Projects.

2.6. Therapist Training and Quality Assurance

All the rehabilitation specialists in the intervention group received in-person training in a 4-day
workshop (in total 10 hours) led by two supervisors who were occupational therapists with in-depth
knowledge of the ICF [26]. Rehabilitation specialists learned about the CoMMIT program including
the comprehensive assessments based on the ICF, motivational interviewing, and so on. Further,
all cases in the initial home-visit assessment were monitored and supervised, and supervisors provided
consultation to ensure that intervention fidelity was maintained during the intervention period.

2.7. Outcomes

The primary outcome of the study was independence from long-term care services. In this study,
independence was defined as the nonuse of long-term care services during the 3-month follow-up
period based on administrative claims data and interviews with care managers. Independence from
long-term care services is a critical outcome for recipients, clinicians, and policymakers and is probably
a proxy for disability improvement. The participants who did not use any long-term care services due
to worsening health conditions (e.g., hospitalization or death) were considered to have no outcome
events. Further, serious adverse events (i.e., hospitalization and death) were recorded during the
5-month intervention period plus the 3-month follow-up period. The primary outcome and serious
adverse events were objective outcome measures. The complete list of secondary outcomes that were
not used in this article is not shown because of space constraints; however, it included depression,
quality-of-life, physical functioning, and physical activities, among others.

2.8. Sample Size Estimation

Our prespecified sample size was 600 participants (300 per group) with the following assumptions:
(1) an incidence proportion of independence at 12.5% in the intervention group, (2) an incidence
proportion of independence at 5% in the control group, (3) an expected dropout of 35% (for the
per-protocol analysis), and (4) a 2-sided significance level of 5% and a power of 80%. The reasons
for choosing the incidence proportions were based on previous records from another municipality
and the clinical importance determined through personal communication with municipal officers.
However, the study was terminated early due to slow enrollment and failed to achieve the planned
statistical power.

2.9. Statistical Analyses

The primary analysis was performed on an intention-to-treat (ITT) principal. For this purpose,
between-group comparisons of the primary outcome were performed using Chi-squared tests.
The results of the primary outcome are presented as absolute differences with 95% confidence
intervals (Cls) and additionally reported as incidence proportion ratios. Further, post-hoc subgroup
analyses were performed on stratification variables (i.e., support-required level, use of long-term care
insurance, and age group) and other clinically relevant variables (i.e., sex, dementia status, number of
impaired ADL, and number of impaired IADL) with tests for interaction. The dementia status was
assessed using a physician’s diagnosis of dementia having a score of I or II on the Dementia Scale [20].
The numbers of impaired ADL and IADL were assessed using the standardized assessment process
(Table S1) [4]. Further, the following variables were assessed at the time of the certification process:
support-required level, dementia status, number of impaired ADL, and number of impaired IADL.
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Moreover, two sets of sensitivity analyses were performed by focusing on the participants who had
received the allocated interventions at least once, that is, the full analysis set (FAS), and who had
received more than half of the allocated interventions, that is, the per-protocol set (PPS). The maximum
number of interventions was defined as 13 modules, including 12 commuting modules plus 1 review
module in the intervention group and 5 months in the control group. All the analyses were conducted
in R version 3.4.4 (R Foundation for Statistical Computing, Vienna, Austria), and a 2-sided p < 0.05 was
considered statistically significant.

3. Results

3.1. Participants

A total of 375 participants were enrolled in the study and randomized to either the intervention
group (n = 190) or control group (n = 185), as depicted in Figure 2. Among the participants randomized
to the intervention group, 144 (75.8%) and 125 (65.8%) attended at least one module and seven modules,
respectively. Thirty-two participants randomized to the intervention group dropped out before the
start of the commuting modules because of worsening health conditions. Among those randomized to
the control group, 173 (93.5%) and 168 (90.8%) received standard care for at least 1 month and 3 months,
respectively. The baseline characteristics of the ITT, FAS, and PPS populations were similar across
the assigned groups (Table 1). Further, the average numbers of visits for commuting services within
the five-month intervention period were 26.1 and 19.9 visits in the intervention and control groups,
respectively (Table S2).

2,833 Potentially eligible participants
2,798 Prevalent users
35 New users

375 Randomized

v v

190 Randomized to receive the CoMMIT program 185 Randomized to receive standard care
144 Received the intervention at least once 173 Received standard care as randomized
46 Did not receive the intervention as randomized 12 Did not receive standard care as randomized
125 Received atleast 7 modules 168 Received standard care for at least 3 months
154 Assessed at baseline 155 Assessed at baseline
36 Dropout 30 Dropout
117 Assessed at 4 months after baseline assessment 114 Assessed at 4 months after baseline assessment
73 Cumulative dropout 71 Cumulative dropout
84 Assessed at 7 months after baseline assessment 73 Assessed at 7 months after baseline assessment
106 Cumulative dropout 112 Cumulative dropout
190 Included in intention-to-treat population 185 Included in intention-to-treat population
144 Included in full analysis set population 173 Included in full analysis set population
125 Included in per-protocol set population 168 Included in per-protocol set population

Figure 2. Flow diagram of the participants of the study.
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Table 1. Baseline characteristics of participants receiving the long-term care insurance service randomized to intensive versus standard care.

ITT Population FAS Population PPS Population
Characteristics Intervention Group Control Group Intervention Control Group Intervention group Control Group
(n =190) (n =185) Group (n = 144) (n =173) (n =125) (n =168)
Age, median (IQR), years 80.0 (76.3-84.0) 80.0 (76.0-84.0) 80.0 (76.0-83.3) 80.0 (76.0-84.0) 80.0 (76.0-84.0) 80.0 (76.0-84.0)
Age group, y, No. (%)
65-74 32 (16.8) 33(17.8) 25 (17.4) 32(18.5) 23 (18.4) 32(19.0)
75-84 115 (60.5) 110 (59.5) 90 (62.5) 101 (58.4) 74 (59.2) 96 (57.1)
>85 43 (22.6) 42 (22.7) 29 (20.1) 40 (23.1) 28 (22.4) 40 (23.8)
Sex, No. (%)
Female 131 (68.9) 119 (64.3) 100 (69.4) 110 (63.6) 83 (66.4) 108 (64.3)
Male 59 (31.1) 66 (35.7) 44 (30.6) 63 (36.4) 42 (33.6) 60 (35.7)
Use of long-term care
insurance, No. (%)
Prevalent user 177 (93.2) 163 (88.1) 133 (92.4) 155 (89.6) 116 (92.8) 151 (89.9)
New user 13 (6.8) 22 (11.9) 11 (7.6) 18 (10.4) 9(7.2) 17 (10.1)
Support-required level, No.

(%)
Level 1 104 (54.7) 100 (54.1) 80 (55.6) 94 (54.3) 66 (52.8) 93 (55.4)
Level 2 86 (45.3) 85 (45.9) 64 (44.4) 79 (45.7) 59 (47.2) 75 (44.6)

Dementia, No. (%)
Without 114 (60.0) 110 (59.5) 88 (61.1) 102 (59.0) 78 (62.4) 99 (58.9)
1 51 (26.8) 49 (26.5) 36 (25.0) 48 (27.7) 31(24.8) 46 (27.4)
I 25(13.2) 26 (14.1) 20 (13.9) 23 (13.3) 16 (12.8) 23 (13.7)
Number of impaired ADL, No.

(%)
0 46 (24.2) 44 (23.8) 32(22.2) 42 (24.3) 26 (20.8) 42 (25.0)
1 58 (30.5) 60 (32.4) 45 (31.2) 57 (32.9) 39 (31.2) 55 (32.7)
>2 86 (45.3) 81 (43.8) 67 (46.5) 74 (42.8) 60 (48.0) 71 (42.3)

Number of impaired IADL, No.

(%)
0 62 (32.6) 47 (25.4) 48 (33.3) 44 (25.4) 42 (33.6) 42 (25.0)
1 35(18.4) 45 (24.3) 31 (21.5) 41 (23.7) 24 (19.2) 41 (24.4)
22 93 (48.9) 93 (50.3) 65 (45.1) 88 (50.9) 59 (47.2) 85 (50.6)

ADL, activities of daily living; FAS, full analysis set; IADL, instrumental activities of daily living; ITT, intention-to-treat; IQR, interquartile range; No., numbers; PPS, per-protocol set.
The FAS population refers to the participants who have received the allocated interventions at least once, and the PPS population refers to participants who have received more than half of
the allocated interventions.
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3.2. Outcomes

There were no missing data for the primary outcome and serious adverse events. Significant
difference was observed in the incidence proportions of independence from long-term care services
between participants who received the COMMIT program or standard care alone in the ITT, FAS, and
PPS populations. In the ITT population, the incidence proportions of independence were 11.1% in the
intervention group and 3.8% in the control group (absolute difference: 7.3; 95% CI: 2.0-12.5; Figure 3).
In the FAS and PPS populations, similar results were observed (Figure S2; Figure S3). Further, a much
higher incidence proportion ratio was observed in the FAS population than in the ITT population
(incidence proportion ratio: 19.7 for FAS vs. 2.5 for ITT), although the FAS and PPS populations showed
similar ratios (incidence proportion ratio: 19.7 for FAS vs. 18.7 for PPS). The tests for interaction
for exploratory subgroup analyses did not find any statistically significant difference in any of the
subgroup categories. In addition, there was no difference in the risk of serious adverse events between
the groups in the ITT, FAS, and PPS populations (Table 2).

No./Total No. (%)

Subgroup Intervention Control Difference, % (95% Cl) P value
Total 21/190 (11.1) 7/185 (3.8) 7.3(2.0,12.5) —B— 0.007
Age, years
65-74 1/32 (3.1) 1/33 (3.0) 0.1(-8.3,8.5) —— 0.284
75-84 14/115 (12.2) 4/110 (3.6) 8.5 (1.6, 15.5) —a—
285 6/43 (14.0) 2/42 (4.8) 9.2 (-3.0, 21.4) 1
Long-term care service
Prevalent user 20/177 (11.3) 6/163 (3.7) 7.6 (2.1,13.1) —— 0.927
New user 113 (7.7) 1/22 (4.5) 3.1 (-13.8, 20.0)
Support-required level
Level 1 11/104 (10.6) 4/100 (4.0) 6.6 (-0.5, 13.6) —— 0.809
Level 2 10/86 (11.6) 3/85 (3.5) 8.1(0.3,15.9) —a—
Sex
Female 14/131 (10.7) 5/119 (4.2) 6.5 (0.1, 12.9) —— 0.762
Male 7/59 (11.9) 2/66 (3.0) 8.8 (-0.4, 18.1) —_— .
Dementia
Without 14/114 (12.3) 5/110 (4.5) 7.7 (0.6, 14.9) —a— 0.537
With 7176 (9.2) 2/75 (2.7) 6.5 (-0.9, 14.0) ——
Number of impaired ADL
0 3/46 (6.5) 1/44 (2.3) 4.2(-4.1,12.6) —— 0.370
1 9/58 (15.5) 1/60 (1.7) 13.9 (4.0, 23.7) —
22 9/86 (10.5) 5/81 (6.2) 4.3(-4.0,12.6) ——
Number of impaired IADL
0 4/62 (6.5) 1/47 (2.1) 4.3(-3.1,11.7) —— 0.354
1 4/35 (11.4) 2/45 (4.4) 7.0 (-5.2,19.1) -
22 13/93 (14.0) 4/93 (4.3) 9.7 (1.5,17.8) ——
T T 1
-5 0 20

Absolute difference, % (95% CI)

Figure 3. Effects of reablement on the independence from long-term care services of post-hoc subgroups
in the intention-to-treat population. The p-values for subgroup comparisons correspond to the test for
interaction. ADL, activities of daily living; CI, confidence interval; IADL, instrumental activities of

daily living.
Table 2. Risk of serious adverse events for different population sets.
Number of Events/Total Number (%)
Population p Value
Intervention Group Control Group

ITT population
Any serious adverse event 20/190 (10.5) 16/185 (8.6) 0.659
Death 2/190 (1.1) 3/185 (1.6) 0.976
Hospitalization 20/190 (10.5) 15/185 (8.1) 0.530

FAS population
Any serious adverse event 11/144 (7.6) 16/173 (9.2) 0.757
Death 1/144 (0.7) 3/173 (1.7) 0.749

Hospitalization 11/144 (7.6) 15/173 (8.7) 0.898
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Table 2. Cont.

Number of Events/Total Number (%)

Population p Value
Intervention Group Control Group
PPS population
Any serious adverse event 10/125 (8.0) 13/168 (7.7) 1.000
Death 1/125 (0.8) 3/168 (1.8) 0.834
Hospitalization 10/125 (8.0) 12/168 (7.1) 0.959

FAS, full analysis set; ITT, intention-to-treat; PPS, per-protocol set. The FAS population refers to participants who
have received the allocated interventions at least once, and the PPS population refers to those who have received
more than half of the allocated interventions.

4. Discussion

To our knowledge, this study is one of the largest trials to assess the efficacy of multicomponent
interventions in enhancing the independence of community-dwelling older adults with mild disability.
Our findings support the primary hypothesis that the CoMMIT program plus standard care is superior
to the provision of standard care alone in enhancing older adults’ independence from long-term
care services. This finding is consistent with the result of a previous study, according to which a
12-week-long home-based rehabilitation program reduced the demand for ongoing home-care services
at the one-year follow-up [11]. These findings suggest that participants who received the CoMMIT
program were more likely to regain self-management skills and thus were less likely to have needs for
using long-term care services.

Our results showed that the effects of the CoMMIT program were not modified by dementia
status, numbers of impaired ADL/IADL, and so on. Further, the risk of serious adverse events did not
significantly differ between the participants who had received the CoOMMIT program and those who
had received standard care alone.

According to our study, the incidence proportion ratio was much higher in the FAS and PPS
populations than in the ITT population. One reason for this difference is that the number of participants
who could regain independence in the FAS and PPS populations was only one in the control group,
whereas it was much higher than one in the intervention group. A high incidence proportion ratio might
be misleading when an event is rare in one group but occurs more frequently in another group [27,28].
Therefore, readers should interpret our results of incidence proportion ratio with caution.

Further, the dropout rate immediately after enrollment was much higher in the intervention
group (26%) than in the control group (6%). However, this finding may not reflect participants’
nonadherence to the COMMIT program because the retention rate after the initiation of the intervention
may be considered acceptable at 87%. Contrastingly, this result may reflect the coverage differences
in the long-term care insurance system between recipients with mild disability and those with
moderate-to-severe disability. Participants whose disability had progressed prior to the start of the
commuting modules could not initiate the CoMMIT program. This is because the CoMMIT program
only covers recipients with mild disability and not those with moderate-to-severe disability in the
long-term care insurance system. By contrast, recipients can receive standard care regardless of
their disability.

In the future, efforts should be expanded on integrating the CoMMIT program within standard
care. Policymakers should ensure the quality of intervention delivery using several strategies, including
the restriction of the number of service providers, specification of high-level certification criteria for
service providers, and implementation of the pay-for-performance approach. Further, rehabilitation
specialists should be aware of the importance of the motivational interview, which has not yet been
accepted as standard care, in assessing individualized goal attainment and encouraging participants to
regain their self-management skills.

This study has several strong points. First, the use of randomization software minimized selection
bias due to inadequate sequence generation or inadequate allocation concealment [29]. Second,
the use of objective outcome with the ITT principle minimized detection and attrition biases [29].
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The use of objective outcome also minimized performance bias due to the knowledge of the assigned
intervention [30]. Third, the large magnitude of effect with minimal heterogeneity (i.e., incidence
proportion ratios of 2 or more in many subgroups) may allow us to grade the quality of our evidence
as high [31].

Our study has several limitations. First, the participants were recruited from a single local
government area; therefore, the generalizability of our findings remains unknown. Second, the early
termination of the study considerably limited our study’s statistical power compared to the planned
value, although our results were robust to various sensitivity and subgroup analyses. Third, the length
of the follow-up period in our study was limited to 3 months, due to which long-term effects of the
program could not be examined; we suggest that future studies should assess whether the CoMMIT
program has long-term effects on older adults’ independence from long-term care services. Fourth,
the definition of our primary outcome leads to limited comparability across previous studies; we suggest
that future studies should use well-validated measures with extensive efforts to prevent missing
outcome data.

5. Conclusions

In conclusion, this study provides strong evidence that the COMMIT program plus standard care
is superior to the provision of standard care alone in enhancing the independence of older adults
with mild disability from long-term care services. Our findings encourage future studies on the
CoMMIT program to assess the durability and the efficacy of this program for other populations with
mild disability.
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Author Contributions: S.H., T.Y,, and Y.O. had complete access to all the data considered in this study and assume
responsibility for the integrity of these data. Y.O. is responsible for the accuracy of the data analysis. Conception
and design of the study: S.H. and T.Y.; Acquisition, analysis, and interpretation of data: all authors; Drafting of
the manuscript: Y.O. and S.H.; Critical revision of the manuscript for important intellectual content: all authors;
Statistical analysis: Y.O.; Obtained Funding: S.H.; Administrative, technical, or material support: S.H., T.Y., and
Y.O.; Study supervision: Y.O. and K.K.

Funding: This research was funded by the Japanese Physical Therapy Association, grant number H29-1.

Acknowledgments: We are grateful to the municipal officers in Neyagawa city and TRAPE, Ltd., for their
administrative support. Further, we thank Editage (www.editage.com) for English-language editing.

Conflicts of Interest: For the previous three years, S.H. has been receiving personal fees from Takeda
Pharmaceutical Co., Ltd.; NTT DOCOMO Inc.; TOTEC AMENITY Ltd.; Koureisha Jutaku Shimbun Co., Ltd.;
Health Care Managing Service Co., Ltd.; Japan Research Institute for New Systems of Society Co., Ltd.; T.Y. is an
employee of the NTT Data Institute of Management Consulting, Inc.; Y.O. has been receiving personal fees from
Merck & Co., Inc.; Otsuka Pharmaceutical Co., Ltd.; Cando, Inc.; the Japan Medical Data Center; and the Japan
Medical Research Institute Co., Ltd.; K.K. declares no competing interests. The funding organization had no role
in the design and conduct of the study; collection, management, analysis, and interpretation of data; preparation,
review, or approval of the manuscript; and decision to submit the manuscript for publication.

References

1.  Ministry of Health. Labor and Welfare Society in which Healthy Life Expectancy is Extended. Available
online: https://www.mhlw.go.jp/stf/houdou/0000019326.html (accessed on 7 June 2019). (In Japanese)

2. Ministry of Health. Labor and Welfare Status Report on the Long-term Care Insurance.
Available online: https://www.e-stat.go.jp/stat-search/files?page=1&layout=datalist&toukei=00450351&tstat=
000001031648&cycle=8&tclass1=000001113661&second2=1 (accessed on 7 June 2019). (In Japanese)


http://www.mdpi.com/1660-4601/16/20/3954/s1
www.editage.com
https://www.mhlw.go.jp/stf/houdou/0000019326.html
https://www.e-stat.go.jp/stat-search/files?page=1&layout=datalist&toukei=00450351&tstat=000001031648&cycle=8&tclass1=000001113661&second2=1
https://www.e-stat.go.jp/stat-search/files?page=1&layout=datalist&toukei=00450351&tstat=000001031648&cycle=8&tclass1=000001113661&second2=1

Int. |. Environ. Res. Public Health 2019, 16, 3954 11 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ministry of Health. Labor and Welfare Guideline for Integrated Long-Term Care Prevention and
Daily Life Support Programs. Available online: https://www.mhlw.go.jp/file/06-Seisakujouhou-12300000-
Roukenkyoku/0000205730.pdf (accessed on 7 June 2019). (In Japanese)

Ministry of Justice Long-Term Care Insurance Act. Available online: http://www.japaneselawtranslation.go.
jp/law/detail/?id=94&vm=04&re=01&new=1 (accessed on 7 June 2019).

Gill, T.M. Disentangling the disabling process: Insights from the precipitating events project. Gerontologist
2014, 54, 533-549. [CrossRef] [PubMed]

Arnau, A.; Espaulella, J.; Serrarols, M.; Canudas, J.; Formiga, F.; Ferrer, M. Risk factors for functional decline
in a population aged 75 years and older without total dependence: A one-year follow-up. Arch. Gerontol.
Geriatr. 2016, 65, 239-247. [CrossRef] [PubMed]

Szanton, S.L.; Xue, Q.L.; Leff, B.; Guralnik, J.; Wolff, J.L.; Tanner, E.K.; Boyd, C.; Thorpe, R.]., Jr.; Bishai, D.;
Gitlin, L.N. Effect of a biobehavioral environmental approach on disability among low-income older adults:
A randomized clinical trial. JAMA Intern. Med. 2019, 179, 204-211. [CrossRef] [PubMed]

Winzer, E.; Dorner, T.E.; Grabovac, I.; Haider, S.; Kapan, A.; Lackinger, C.; Schindler, K. Behavior changes by
a buddy-style intervention including physical training, and nutritional and social support. Geriatr. Gerontol.
Int. 2019, 19, 323-329. [CrossRef]

Whitehead, PJ.; Walker, M.E; Parry, R.H.; Latif, Z.; McGeorge, 1.D.; Drummond, A.E. Occupational Therapy
in HomEcare Re-ablement Services (OTHERS): Results of a feasibility randomised controlled trial. BM] Open
2016, 6, €011868. [CrossRef]

Tuntland, H.; Aaslund, M.K.; Espehaug, B.; Forland, O.; Kjeken, I. Reablement in community-dwelling older
adults: A randomised controlled trial. BMC Geriatr. 2015, 15, 145. [CrossRef]

Lewin, G.; De San Miguel, K.; Knuiman, M.; Alan, J.; Boldy, D.; Hendrie, D.; Vandermeulen, S. A randomised
controlled trial of the Home Independence Program, an Australian restorative home-care programme for
older adults. Health Soc. Care Community 2013, 21, 69-78. [CrossRef]

Burton, E.; Lewin, G.; Clemson, L.; Boldy, D. Effectiveness of a lifestyle exercise program for older people
receiving a restorative home care service: A pragmatic randomized controlled trial. Clin. Interv. Aging 2013,
8, 1591-1601. [CrossRef]

Cameron, 1.D.; Fairhall, N.; Langron, C.; Lockwood, K.; Monaghan, N.; Aggar, C.; Sherrington, C.; Lord, S.R.;
Kurrle, S.E. A multifactorial interdisciplinary intervention reduces frailty in older people: Randomized trial.
BMC Med. 2013, 11, 65. [CrossRef]

Szanton, S.L.; Thorpe, R.J.; Boyd, C.; Tanner, EK.; Leff, B, Agree, E; Xue, QL. Allen, JK;
Seplaki, C.L.; Weiss, C.O.; et al. Community aging in place, advancing better living for elders:
A bio-behavioral-environmental intervention to improve function and health-related quality of life in
disabled older adults. J. Am. Geriatr. Soc. 2011, 59, 2314-2320. [CrossRef]

Gitlin, L.N.; Winter, L.; Dennis, M.P.; Corcoran, M.; Schinfeld, S.; Hauck, WW. A randomized trial of a
multicomponent home intervention to reduce functional difficulties in older adults. J. Am. Geriatr. Soc. 2006,
54, 809-816. [CrossRef] [PubMed]

Tinetti, M.E.; Baker, D.; Gallo, W.T.; Nanda, A.; Charpentier, P.; O’Leary, ]. Evaluation of restorative care vs.
usual care for older adults receiving an acute episode of home care. JAMA Intern. Med. 2002, 287, 2098-2105.
[CrossRef] [PubMed]

Cochrane, A ; Furlong, M.; McGilloway, S.; Molloy, D.W.; Stevenson, M.; Donnelly, M. Time-limited home-care
reablement services for maintaining and improving the functional independence of older adults. Cochrane
Database Syst. Rev. 2016, 10, CD010825. [CrossRef] [PubMed]

Tanaka, A.; Kitahara, R.; Hattori, S. Make a Care Plan for Preventive Long-Term Care and the Commuting Service
Type C: Lessons Learn from Practices in Ikoma City; Institute of Social Insurance: Tokyo, Japan, 2017. (In Japanese)
Japan Care Manager Association A Comparison of Care Managiment Functioning in Six Countries.
Available online: https://www.jcma.or.jp/wp-content/uploads/2019/04/190408-roken3syo.pdf (accessed on
4 October 2019).

Takigawa, Y. Criteria for evaluating the degree of independence of dementia elderly performing activities of
daily living. J. Public Health Pract. 1994, 58, 73-75.

Kanatani, Y;; Tomita, N.; Sato, Y.; Eto, A.; Omoe, H.; Mizushima, H. National registry of designated intractable
diseases in Japan: Present status and future prospects. Neurol. Medico-Chirurg. 2017, 57, 1-7. [CrossRef]


https://www.mhlw.go.jp/file/06-Seisakujouhou-12300000-Roukenkyoku/0000205730.pdf
https://www.mhlw.go.jp/file/06-Seisakujouhou-12300000-Roukenkyoku/0000205730.pdf
http://www.japaneselawtranslation.go.jp/law/detail/?id=94&vm=04&re=01&new=1
http://www.japaneselawtranslation.go.jp/law/detail/?id=94&vm=04&re=01&new=1
http://dx.doi.org/10.1093/geront/gnu067
http://www.ncbi.nlm.nih.gov/pubmed/25035454
http://dx.doi.org/10.1016/j.archger.2016.04.002
http://www.ncbi.nlm.nih.gov/pubmed/27131227
http://dx.doi.org/10.1001/jamainternmed.2018.6026
http://www.ncbi.nlm.nih.gov/pubmed/30615024
http://dx.doi.org/10.1111/ggi.13616
http://dx.doi.org/10.1136/bmjopen-2016-011868
http://dx.doi.org/10.1186/s12877-015-0142-9
http://dx.doi.org/10.1111/j.1365-2524.2012.01088.x
http://dx.doi.org/10.2147/CIA.S44614
http://dx.doi.org/10.1186/1741-7015-11-65
http://dx.doi.org/10.1111/j.1532-5415.2011.03698.x
http://dx.doi.org/10.1111/j.1532-5415.2006.00703.x
http://www.ncbi.nlm.nih.gov/pubmed/16696748
http://dx.doi.org/10.1001/jama.287.16.2098
http://www.ncbi.nlm.nih.gov/pubmed/11966384
http://dx.doi.org/10.1002/14651858.CD010825.pub2
http://www.ncbi.nlm.nih.gov/pubmed/27726122
https://www.jcma.or.jp/wp-content/uploads/2019/04/190408-roken3syo.pdf
http://dx.doi.org/10.2176/nmc.st.2016-0135

Int. |. Environ. Res. Public Health 2019, 16, 3954 12 of 12

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Narasimhan, B. SRS: A Subject Randomization Syste. Available online: https://r-forge.r-project.org/scm/
viewve.php/*checkout®/pkg/SRS/inst/doc/SRS.pdf?root=srs (accessed on 7 June 2019).

Pocock, S.J.; Simon, R. Sequential treatment assignment with balancing for prognostic factors in the controlled
clinical trial. Biometrics 1975, 31, 103-115. [CrossRef]

Perera, R.; Heneghan, C.; Yudkin, P. Graphical method for depicting randomised trials of complex
interventions. BM]J Open 2007, 334, 127-129. [CrossRef]

Miller, W.R.; Rollnick, S. Motivational Interviewing: Helping People Change; Guilford Press: New York, NY,
USA, 2013.

World Health Organization. International Classification of Functioning, Disability and Health; World Health
Organization: Geneva, Switzerland, 2001.

Gordon, G.; Drummond, R.; Maureen, O.M.; Deborah, J.C. Users” Guides to the Medical Literature: Essentials of
Evidence-Based Clinical Practice, 3rd ed.; McGraw-Hill Education: New York, NY, USA, 2014; p. 1.

Moher, D.; Hopewell, S.; Schulz, K.F,; Montori, V.; Gotzsche, P.C.; Devereaux, PJ.; Elbourne, D.; Egger, M.;
Altman, D.G. CONSORT 2010 explanation and elaboration: Updated guidelines for reporting parallel group
randomised trials. BMJ Open 2010, 340, c869. [CrossRef]

Guyatt, G.H.; Oxman, A.D.; Vist, G.; Kunz, R.; Brozek, J.; Alonso-Coello, P.; Montori, V.; Akl, E.A,;
Djulbegovic, B.; Falck-Ytter, Y.; et al. GRADE guidelines: 4. Rating the quality of evidence—Study limitations
(risk of bias). J. Clin. Epidemiol. 2011, 64, 407-415. [CrossRef]

Sterne, J.A.C.; Savovic, ]J.; Page, M.].; Elbers, R.G.; Blencowe, N.S.; Boutron, I.; Cates, C.J.; Cheng, H.Y,;
Corbett, M.S.; Eldridge, S.M.; et al. RoB 2: A revised tool for assessing risk of bias in randomised trials.
BM] Open 2019, 366, 14898. [CrossRef]

Guyatt, G.H.; Oxman, A.D.; Sultan, S.; Glasziou, P.; Akl, E.A.; Alonso-Coello, P.; Atkins, D.; Kunz, R.;
Brozek, J.; Montori, V.; et al. GRADE guidelines: 9. Rating up the quality of evidence. J. Clin. Epidemiol.
2011, 64, 1311-1316. [CrossRef] [PubMed]

@ © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


https://r-forge.r-project.org/scm/viewvc.php/*checkout*/pkg/SRS/inst/doc/SRS.pdf?root=srs
https://r-forge.r-project.org/scm/viewvc.php/*checkout*/pkg/SRS/inst/doc/SRS.pdf?root=srs
http://dx.doi.org/10.2307/2529712
http://dx.doi.org/10.1136/bmj.39045.396817.68
http://dx.doi.org/10.1136/bmj.c869
http://dx.doi.org/10.1016/j.jclinepi.2010.07.017
http://dx.doi.org/10.1136/bmj.l4898
http://dx.doi.org/10.1016/j.jclinepi.2011.06.004
http://www.ncbi.nlm.nih.gov/pubmed/21802902
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Design 
	Setting 
	Participants 
	Randomization 
	Intervention 
	Standard Care Group 
	CoMMIT Program Plus Standard Care Group 

	Therapist Training and Quality Assurance 
	Outcomes 
	Sample Size Estimation 
	Statistical Analyses 

	Results 
	Participants 
	Outcomes 

	Discussion 
	Conclusions 
	References

