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Background and Aim: In recent years, interest in the quality of medical care has rap-
idly increased worldwide. However, quality indicators that contribute to establish-
ing standard treatment in stroke medicine, especially rehabilitation, are not well-
developed in Japan. Japan has established Kaifukuki (convalescent) rehabilitation
wards, and the development of quality indicators for stroke rehabilitation in the
convalescent phase is an urgent issue. Methods: We first reviewed the literature
regarding quality indicators for stroke rehabilitation. Next, we extracted candidate
indicators from identified reports and guidelines and surveyed educational hospi-
tals certified by the Japanese Association of Rehabilitation Medicine. On the basis of
the survey results, we reevaluated the suitability of the proposed indicators in dis-
cussions with an expert panel. Results: The questionnaire survey highlighted several
important items that revealed there is room for improvement in adherence. For
stroke rehabilitation in the convalescent phase, we adopted 15 indicators that were
feasible as indicators to be used for comparisons between facilities, based on scoring
by and opinions of the expert panel. These indicators measured structure (2 indica-
tors), process (5 indicators), and outcome (8 indicators). Conclusion: This is the first
study to establish quality indicators to standardize stroke rehabilitation in Japan.
We developed this set of 15 indicators using an evidence-based approach. How-
ever, many tasks remain for continuous quality improvement.
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QUALITY MANAGEMENT PROGRAM
Background

Stroke is the second leading cause of death and disabil-
ity worldwide."? In Japan, stroke is the third leading
cause of death” and the second leading cause of long-term
disability, including being bedridden.* Recently, the qual-
ity of medical care has received increasing attention
worldwide. In the United States, several health care
organizations and entities have undertaken initiatives
related to measuring and improving the quality of care
provided for patients with acute stroke, to certify primary
and comprehensive stroke centers.”® However, Japan has
not implemented nationwide efforts for quality manage-
ment of stroke care and certification of stroke centers.
Development of quality indicators (particularly in rehabil-
itative care) has not progressed.

A characteristic element of the stroke rehabilitation sys-
tem in Japan is interdisciplinary postacute rehabilitation
units. These are called Kaifukuki (convalescent) rehabili-
tation wards (KRWs), which were incorporated into the
Japanese medical insurance system in 2000.” The Japan
Ministry of Health, Labour, and Welfare define KRWs as
the main system of inpatient rehabilitation facilities cov-
ered by the medical insurance system. Patients eligible for
the KRW are those with disabilities that are mainly owing
to neurological disorders (including stroke) or orthopedic
diseases, such as hip fractures. The number of KRW beds
in Japan has continuously increased; there were 4019 beds
in 2000, 30,499 in 2005, 60,206 in 2010, and 77,102 in 2015.
This means that there are over 60 beds per 100,000 popu-
lation, comprising 4.6% of the total hospital beds in the
country. KRWs can provide extended coverage of inpa-
tient rehabilitation up to 180 days after stroke, and 3 hours
per day of rehabilitation (including physical, occupa-
tional, and speech therapy). There are no similar inpatient
rehabilitation systems elsewhere in the world in terms of
length of stay (LOS) and intensity of rehabilitative inter-
ventions, including in developed countries such as in
North America and Europe.

The number of hospitals in Japan equipped with KRWs
has increased, and quality management in KRWs is now
necessary. Since 2017, assessment of a functional indepen-
dence measure (FIM)" performance index has been per-
formed as a quality indicator. For further quality assurance,
structure, or process indicators should be investigated, in
addition to outcome measures. There is evidence for the effi-
cacy of postacute rehabilitation in reducing the mortality
and dependence of patients with stroke.'" " Improved
adherence to published rehabilitation guidelines has been
linked to significantly improved functional outcomes.'*'”
This study aimed to investigate adherence to guidelines and
to develop indicators in the convalescent phase, so as to pro-
mote the uniformization of standard treatments that are
compatible with Japanese medical conditions and interna-
tional perspectives, while remaining cognizant that the
KRW is a system unique to Japan.
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Methods

Dimensions of Quality and Components of Stroke
Rehabilitation

Three facets of health care must be considered, to effec-
tively measure the quality of rehabilitation services: struc-
ture, process, and outcomes. These 3 components have
been called the “Donabedian triad”.'® Structure repre-
sents systemic organization, human resources (including
staff knowledge and experience), and technology. Process
describes factors such as compliance with guidelines
and evaluation protocols. Outcome measures evaluate
changes in a patient’s condition after an intervention as
compared with before the intervention.*

Methodological Requirements for Quality Indicators

Quality indicators should be based on the best scientific
evidence available, and the outcomes measured should be
meaningful for the patient and society. Measures should
be reliable and should allow for case-mix adjustment of
participating institutions, to ensure that observed differ-
ences are related to performance rather than disparities in
patient characteristics. Furthermore, measures should be
sensitive to changes in medical care, to encourage health
care providers to improve their services. It should be fea-
sible for staff members at participating facilities to collect
data, and the effort required for data collection should be
kept at a minimal level.’ In addition, indicators are not
universal but should change based on the current medical
environment and latest evidence.

Methodological Approach

First, we extracted candidate indicators from the
reviewed literature and guidelines. As we predicted a
small number of published studies on indicator develop-
ment, particularly in the convalescent phase, we searched
and extracted candidate indicators for stroke rehabilita-
tion broadly, without focusing on any 1 of the 3 phases:
acute, convalescent, and chronic phase. Second, we con-
ducted a questionnaire survey targeting educational hos-
pitals certified by the Japanese Association of
Rehabilitation Medicine (JARM). Then, on the basis of the
survey results, we examined and re-evaluated the candi-
date indicators and obtained an evaluation from an exter-
nal expert panel, to determine a set of indicators. The
expert panel evaluated the adequacy of indicators for
each of the 3 phases. The ultimate goal of this report is the
development of quality indicators for stroke rehabilitation
in the convalescent phase.

Literature Review

To extract potential indicators, we performed a litera-
ture search in PubMed and the Cochrane Database of Sys-
tematic Reviews. We also used recommendations from
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additional records identified through other sources,
including the chapter on rehabilitation in the Japanese
guideline for stroke care,'” to supplement the small num-
ber of previous studies on indicator development.

Questionnaire Survey on Adherence to Guidelines for
Rehabilitation Facilities

The questionnaire survey was entitled “Questionnaire
on the quality indicators for stroke rehabilitation contrib-
uting to the establishment of standard medical care,” and
it was conducted online from March 14 to June 14, 2016.
Respondents were representative supervisors from educa-
tional hospitals certified by the JARM. The questionnaire
comprised 39 items: 7 questions about hospital attributes
and 32 questions about quality indicators. We asked
whether respondents’ facilities had a structure indicator,
were implementing process indicators, and whether they
thought outcome measures were appropriate (ie, whether
or not they measured outcomes).

Funding and Ethics Statement

This study was conducted as part of the “Development
of Evaluation Indicators for Control of Cardiovascular
Disease Including Stroke” study conducted by the Japan
Agency for Medical Research and Development. The
questionnaire survey was approved by the Research
Ethics Review Board of the JARM on February 29, 2016.

Expert Panel

The expert panel comprised experts in the field of
stroke and rehabilitation. These experts were from various
university and city hospitals from across Japan. All
experts were on the Board of the Japan Stroke Society
and/or JARM. On the basis of the results of the question-
naire survey, we selected indicators that demonstrated
room for improvement despite their importance, and
those where improvement in adherence was thought to
contribute to patient outcomes. The expert panel evalu-
ated these items using a 9-point Likert scale. We compiled
the results, and selected indicators with a median score of
more than equal to 7 that did not have large inconsisten-
cies in the experts’ scores.

Results

A detailed timetable of the study process is presented in
Supplementary Table 1. In the literature search, 131 poten-
tially relevant articles were screened according to the titles
and abstracts, and 36 articles were extracted (Supplemen-
tary Fig. 1). However, we found that few documents were
available on the development of quality indicators for
stroke rehabilitation. Grube et al reported the develop-
ment of evidence-based quality indicators for stroke reha-
bilitation according to a systematic literature review,
rating of published evidence, an external peer review, and
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evaluation in a pilot study before implementation.'®
Those authors adopted a final set of 18 indicators that
measured processes (9 indicators), outcomes (5 indica-
tors), and structures (4 indicators). To supplement the
inadequacy in the literature search, we additionally exam-
ined 8 records, including guidelines. Major regulatory
organizations in the United States, such as the Commis-
sion on Accreditation of Rehabilitation Facilities, also pub-
lish indicators that measure the quality of medical
rehabilitation.'? In addition, we referred to existing qual-
ity indicators from other countries.”’** However, most of
these reports did not comprise indicators that included
specific rehabilitation processes that are specialized for
stroke rehabilitation. Considering the medical environ-
ment for stroke rehabilitation (including KRWs) in Japan,
we thought it necessary to include recommended items
with evidence grade B or higher in the Japanese Guide-
lines for the Management of Stroke 2015'” as candidate
indicators. As a result, we selected 19 articles including
candidate indicators.

On the basis of information from these sources, we
extracted 92 candidate indicators from 19 articles and pro-
posed an additional 5 candidate indicators; a total of 97
candidates were selected (structure, 8 candidates; process,
77 candidates; outcome, 12 candidates). We initially
selected 26 candidates from 18 items of Grube et al,'® and
72 candidates from the Japanese Guidelines for the Man-
agement of Stroke 2015."” The remaining 17 articles con-
tributed to establishing 28 candidates (Supplementary
Table 2). Then, we conducted a questionnaire survey of
representative supervisors from educational hospitals cer-
tified by the JARM. We received responses from 195 facili-
ties, which accounted for 32% of the 618 facilities from
which we requested responses. In total, 40% of responses
concerned private hospitals, 33% public hospitals, and
27% involved university hospitals. In addition, 36% of
participating facilities had 0-200 beds, 26% had 201-400
beds, 13% had 401-600 beds, 13% had 601-800 beds, and
12% had 801 or more beds. The responses showed that
51% of participating facilities had acute wards, 49% had
KRWs, and 19% had chronic wards.

Supplementary Table 2 also presents results from the
survey for each of the 97 candidates. There were few facil-
ities with structure indicators for smoking cessation treat-
ment and family education programs (48% and 47%,
respectively), suggesting that there is room for improve-
ment in these indicators. As a process indicator, 76% of
hospitals conducted evaluations based on the Interna-
tional Classification of Functioning, Disability and Health.
Ankle-foot orthosis was used in rehabilitation for gait dis-
turbance in all facilities. However, only 47% of facilities
used functional electrical stimulation (FES) for gait reha-
bilitation; this was expected to be feasible and improve
patient outcomes in more facilities.

Concerning upper limb function, the implementation
rate of constraint-induced movement therapy”*°
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(recommended as grade A in the Japanese guideline) was
35%. However, the feasibility of constraint-induced move-
ment therapy in the Japanese medical system is low
because this treatment method requires 6 hours of train-
ing per day, and the number of patients for which it is
applicable is limited. The mutual superiority of other spe-
cific training for upper limb function (reaching move-
ment,” task-oriented training,28 repetitive exercise of
both upper limbs,” repetitive facilitative exercise,”’ and
mirror therapy‘“) were unclear. Therefore, we considered
that implementation of neuromuscular electrical stimula-
tion (NMES) for affected upper limbs™>* (recommended
as grade B in the Japanese guideline) was an appropriate
candidate indicator; NMES was conducted by 58% of facili-
ties. For dysphagia, many facilities carried out evaluation
by speech and language therapists (94%), videofluoro-
scopic examination (91%), or comprehensive intervention
by multi-occupation (85%), although videoendoscopic
examination was not adequately practiced (67%).

In terms of outcome measures, many responses regard-
ing indicators for movement and walking reported use of
the 10-meter walk test and Timed Up & Go test>* as
appropriate (83% and 76%, respectively). As an outcome
measure for overall rehabilitation, most representatives
indicated that FIM, home discharge rate, patient satisfac-
tion, care burden, and LOS were appropriate.

Figure 1 shows a flow diagram for the selection process
of the quality indicators for the convalescent phase. On

Potential QIs from questionnaire survey
(n=97)
e Structure (n = 8)
® Process (n="77)
e Outcome (n = 12)
I
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the premise of the methodological requirements for qual-
ity indicators mentioned in the Methods section of the
present paper, we shared these questionnaire results with
the expert panel and identified 14 important items that
had insufficient adherence despite a highly recommended
grade, or that had consensus for suitability as an outcome
indicator. We developed a presentation for each indicator
and clarified the method of calculation and measurement
using objective numerical values (Supplementary Table
3). Then, the suitability of each item as a quality indicator
was evaluated for each of the acute, convalescent, and
chronic phases by the panel, using a 9-point Likert scale
(1 = definitely inappropriate to 9 = definitely applicable).
As a result of the evaluation regarding the convalescent
phase, application of FES for gait disturbance as a process
indicator and LOS as an outcome indicator were with-
drawn, based on low scoring. The reasons for the low
scoring of these candidate indicators was that FES devices
are not yet popular in Japan, and LOS tends to depend on
regional characteristics of community resources (eg, urban
versus rural) rather than each hospital. The expert panel
discussed adding physical therapy aimed at increasing
the amount of walking for patients with gait disturbance,
and occupational therapy aiming to increase the use of
affected upper limbs for patients with mild upper limb
dysfunction. However, these items were eventually dis-
missed based on measurement uncertainty. Instead, we
added the time of physical therapy and occupational

v
Potential QIs included (n = 14)
e Structure (n = 2)*
® Process (n=4)*
e Outcome (n = 8)**
I

Excluded after questionnaire survey, with
reasons for exclusion (n = 83)
e High adherence (> 80%) (n = 42)
e Low adherence (< 30%) (n=10)
o Low priority (n=31)

)
Potential QIs included (n = 15)
e Structure (n =2)
® Process (n=4)
e Outcome (n=9)
I

Included from medical insurance system
e Outcome (n=1)

Excluded after first expert panel discussion
® Process (n=1)
® Outcome (n=1)

2
Potential QIs included for the
convalescent phase (n=17)
e Structure (n =2)
® Process (n=7)
o Outcome (n = 8)
|

Included after second expert panel discussion
® Process (n=4)

v
Final QIs for the convalescent phase
(n=15)
e Structure (n =2)
® Process (n=15)
e Outcome (n=28)

Excluded after expert panel online conference
® Process (n=2)

Figure 1. Flow diagram for the selection process of quality indicators (Qls) for stroke rehabilitation in the convalescent phase. *Inclusion criteria: with adherence
(30%-79%) and high priority. ~Inclusion criteria: with consensus for suitability (50% or more).
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therapy as an indicator that can be reliably measured
using “medical receipts,” that is, statements of the medical
fee that the hospital charges the insurer for the medical
treatment which the patient received. As a result, 15 indi-
cators remained for stroke rehabilitation in the conva-
lescent phase (Table 1).

Discussion

This is the first study focused on improving the quality
of stroke rehabilitation in Japan, where KRWs have been

S. MIURA ET AL.

implemented as a system for providing inpatient rehabili-
tation for patients poststroke. We extracted candidate
indicators from previous research and guidelines and con-
ducted a questionnaire survey of certified training facili-
ties. Many items showed insufficient adherence, even
among those with a high recommended grade. This high-
lights the importance of this study in improving the qual-
ity of medical care.

The study by Grube et al that developed quality indica-
tors for stroke rehabilitation adopted 18 indicators.'® In
our study, most of the indicators from that study were

Table 1. Development of quality indicators for stroke rehabilitation in the convalescent phase

Potential indicators Survey responses (%) Inclusion Reevaluation by  Final indicators
expert panel after expert
panel discussion
Structure Adherence
Smoking cessation programs including 48 + + +
non-smoking education
Family education program (family 47 + + +
involved in education)
Process Adherence
Evaluation based on ICF concept 76 + + +
Functional electrical stimulation for 47 + -
patients with gait disturbance
Physical therapy time for patients with *N/A + +
gait disturbance
Physical therapy aimed at increasing *N/A + -
the amount of walking of patients
with gait disturbance
Use of electrical stimulation for 58 + + +
patients with upper limb dysfunction
Occupational therapy time for patients *N/A + +
with upper limb dysfunction
Occupational therapy aiming to *N/A + —
increase the use of affected upper
limb in patients with mild upper limb
dysfunction
Videoendoscopic examination for 67 + + +
patients with dysphagia
Outcome Consensus for
suitability
10-meter walk test 83 + + +
Timed Up & Go test 76 + + +
Home discharge rate 78 + + +
Patient satisfaction 63 + + +
Care burden 56 + + +
Length of stay 52 + -
Gain of functional independence 82 + + +
measure
Efficiency of functional independence 72 + + +
measure
Performance index of functional inde- *N/A + + +

pendence measure

Abbreviations: ICF, International Classification of Functioning, Disability and Health.

*N/A: not applicable.
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rejected because of high adherence reported in the ques-
tionnaire survey, except for smoking cessation and family
education programs. In contrast, screening of depression
was rejected as adherence was too low in our survey
(17%). This may be an indicator for further improvement,
after improvement of indicators according to identifica-
tion of high-priority indicators requiring improvement.
The difference between the indicators identified by Grube
et al and our study may suggest that the specific content
or nature of rehabilitation is currently more relevant in
Japan than risk management or screening for complica-
tions. In fact, a FIM performance index has been adopted
as an outcome indicator in the medical insurance system
since 2017, and appropriate processes and equipping
structures should be implemented to achieve the FIM per-
formance index. NMES for upper limb function and vid-
eoendoscopic examination for dysphasia are good
examples from the present indicators. The American
Heart Association guideline published in 2016 (after data
for the present study had been collected) suggests that it
is reasonable to consider NMES for individuals with mini-
mal volitional movement within the first few months after
stroke (recommended as class I1a).>° In our survey, the
implementation rates of both indicators showed room for
improvement (58% and 67%, respectively), so we adopted
these indicators. However, although the implementation
rate of FES for gait disturbance (which is also recom-
mended by the guidelinesﬂ'35 ) was not sufficient, it was
not accepted as an indicator by the expert panel because
of the unpopularity of FES devices. Training time for
physical and occupational therapy was adopted as an
indicator because the actual training time provided had
not yet reached the maximum time approved by the med-
ical insurance system.

This study had several limitations. First, we conducted
a literature search using only 2 databases and did not
exhaustively search other databases, such as CENTRAL,
EMBASE, PEDro, and OTSeeker. Accordingly, relevant
published articles or proposed candidate indicators might
have been missed. Second, the questionnaire response
rate was relatively low (32%). Further, it might be inferred
that the answers obtained were responses from elite facili-
ties because our survey targeted educational hospitals cer-
tified by the JARM. As teaching hospitals, these hospitals
have 1 or more board-certified physiatrists, and it is
known that clinical management by board-certified phys-
iatrists is associated with good functional improvement in
KRWs.” In addition, physicians practicing in KRWs are
often specialized in neurosurgery, internal medicine (neu-
rology), or orthopedic surgery and often attend inpatients
of their own specialty. Therefore, respondents to our ques-
tionnaire from these facilities might be more familiar with
stroke rehabilitation than those from other facilities. This
suggests that quality assurance might be poorer in noned-
ucational hospitals. Third, regarding the selection of can-
didate indicators, there was a specific limitation in the
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field of rehabilitation, namely, uncertainty of measure-
ment. There were few items that could be extracted from
medical receipts, and it was difficult to measure the con-
tent or nature of the treatment because a rehabilitative
treatment was provided by a person (therapist). Some lit-
erature has reported that monitoring and reporting of
nondrug interventions (including stroke rehabilitation)
tends to be incomplete.”” As the resolution of these prob-
lems is important to ensure reliability of clinical research,
several recommendations have been made.” In clinical
practice, advanced robotics, wearable devices, or artificial
intelligence may help to address these problems.”” Fourth,
there was no existing database that could operate virtu-
ally and verify quality indicators.

Because rehabilitation medicine has progressed rapidly,
we would like to build a system in cooperation with aca-
demic societies that can continuously improve care qual-
ity. In addition, increasing the number of board-
certificated physiatrists and enriching the education of
therapists may be important for improving the quality of
stroke rehabilitation.

Conclusions

Herein, we reported the development of a set of quality
indicators for stroke rehabilitation in the convalescent
phase, with the aim of standardization in Japan, where
KRWs are established. This study may contribute to
national policy research, and countermeasures for quality
improvement in medical insurance may be developed
based on these results. It will be necessary to build a
nationwide database to continuously improve quality and
adjust indicators in future study.
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