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ABSTRACT 

Background and Aim: In recent years, interest in the quality of medical care has 

rapidly increased worldwide. However, quality indicators that contribute to establishing 

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 hospitals certified by the Japanese Association of 

Rehabilitation Medicine. On the basis of the survey results, we reevaluated the 

suitability of the proposed indicators in discussions 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 (two indicators), process (five indicators), and 

outcome (eight indicators). 
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Conclusions: 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. However, many tasks remain for continuous quality improvement. 
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Background 

Stroke is the second leading cause of death and disability worldwide(1,2). In 

Japan, stroke is the third leading cause of death(3) and the second leading cause of 

long-term disability, including being bedridden(4). Recently, the quality of medical care 

has received increasing attention worldwide. In the United States (US), 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(5-8). However, Japan has not implemented nationwide 

efforts for quality management of stroke care and certification of stroke centers. 

Development of quality indicators (particularly in rehabilitative care) has not 

progressed. 

A characteristic element of the stroke rehabilitation system in Japan is 

interdisciplinary post-acute rehabilitation units. These are called Kaifukuki 

(convalescent) rehabilitation wards (KRWs), which were incorporated into the Japanese 

medical insurance system in 2000(9). The Japan Ministry of Health, Labour and Welfare 

define KRWs as the main system of inpatient rehabilitation facilities covered 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, 
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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 population, comprising 4.6% of the total 

hospital beds in the country. KRWs can provide extended coverage of inpatient 

rehabilitation up to 180 days after stroke, and 3 hours per day of rehabilitation 

(including physical, occupational, 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 interventions, 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 

independence measure (FIM)(10) performance index has been performed 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 efficacy of 

post-acute rehabilitation in reducing the mortality and dependence of patients with 

stroke(11-13). Improved adherence to published rehabilitation guidelines has been linked 

to significantly improved functional outcomes(14,15). This study aimed to investigate 

adherence to guidelines and to develop indicators in the convalescent phase, so as to 
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promote the uniformization of standard treatments that are compatible with Japanese 

medical conditions and international perspectives, while remaining cognizant that the 

KRW is a system unique to Japan. 

 

Methods 

Dimensions of quality and components of stroke rehabilitation 

 Three facets of health care must be considered, to effectively measure the 

quality of rehabilitation services: structure, process, and outcomes. These three 

components have been called the “Donabedian triad”(16). Structure represents 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(14). 

 

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, 
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to ensure that observed differences 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 feasible 

for staff members at participating facilities to collect data, and the effort required for 

data collection should be kept at a minimal level(5). 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 

development, particularly in the convalescent phase, we searched and extracted 

candidate indicators for stroke rehabilitation broadly, without focusing on any one of the 

three phases: acute, convalescent and chronic phase. Second, we conducted a 

questionnaire survey targeting educational hospitals certified by the Japanese 

Association of Rehabilitation Medicine (JARM). Then, on the basis of the survey 

results, we examined and reevaluated the candidate indicators and obtained an 

evaluation from an external expert panel, to determine a set of indicators. The expert 
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panel evaluated the adequacy of indicators for each of the three 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 literature search in PubMed and 

the Cochrane Database of Systematic Reviews. We also used recommendations from 

additional records identified through other sources, including the chapter on 

rehabilitation in the Japanese guideline for stroke care(17), to supplement the small 

number 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 contributing to the establishment of standard medical care,” and 

it was conducted online from March 14 to June 14, 2016. Respondents were 

representative supervisors from educational hospitals certified by the JARM. The 

questionnaire comprised 39 items: seven questions about hospital attributes and 32 

questions about quality indicators. We asked whether respondents’ facilities had a 
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structure indicator, were implementing process indicators, and whether they thought 

outcome measures were appropriate (i.e., 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 questionnaire 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 evaluated these items 

using a 9-point Likert scale. We compiled the results, and selected indicators with a 

median score of ≥7 that did not have large inconsistencies in the experts’ scores. 
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Results 

 A detailed timetable of the study process is presented in Supplementary Table 1. 

In the literature search, 131 potentially relevant articles were screened according to the 

titles and abstracts, and 36 articles were extracted (Supplementary Figure 1). However, 

we found that few documents were available on the development of quality indicators 

for stroke rehabilitation. Grube et al. reported the development of evidence-based 

quality indicators for stroke rehabilitation according to a systematic literature review, 

rating of published evidence, an external peer review, and evaluation in a pilot study 

before implementation(18). Those authors adopted a final set of 18 indicators that 

measured processes (nine indicators), outcomes (five indicators), and structures (four 

indicators). To supplement the inadequacy in the literature search, we additionally 

examined eight records, including guidelines. Major regulatory organizations in the US, 

such as the Commission on Accreditation of Rehabilitation Facilities, also publish 

indicators that measure the quality of medical rehabilitation(19). In addition, we referred 

to existing quality indicators from other countries(20-24). However, most of these reports 

did not comprise indicators that included specific rehabilitation processes that are 

specialized for stroke rehabilitation. Considering the medical environment for stroke 
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rehabilitation (including KRWs) in Japan, we thought it necessary to include 

recommended items with evidence grade B or higher in the Japanese Guidelines for the 

Management of Stroke 2015(17) 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 proposed 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.(18), and 

72 candidates from the Japanese Guidelines for the Management of Stroke 2015(17). The 

remaining 17 articles contributed to establishing 28 candidates (Supplementary Table 2). 

Then, we conducted a questionnaire survey of representative supervisors from 

educational hospitals certified by the JARM. We received responses from 195 facilities, 

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. 
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Supplementary Table 2 also presents results from the survey for each of the 97 

candidates. There were few facilities with structure indicators for smoking cessation 

treatment and family education programs (48% and 47%, respectively), suggesting that 

there is room for improvement in these indicators. As a process indicator, 76% of 

hospitals conducted evaluations based on the International Classification of Functioning, 

Disability and Health. Ankle–foot orthosis was used in rehabilitation for gait 

disturbance in all facilities. However, only 47% of facilities used functional electrical 

stimulation (FES) for gait rehabilitation; 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 (CIMT)(25,26) (recommended as grade A in the Japanese guideline) 

was 35%. However, the feasibility of CIMT in the Japanese medical system is low 

because this treatment method requires 6 hours of training per day, and the number of 

patients for which it is applicable is limited. The mutual superiority of other specific 

training for upper limb function (reaching movement(27), task-oriented training(28), 

repetitive exercise of both upper limbs(29), repetitive facilitative exercise(30), and mirror 

therapy (31)) were unclear. Therefore, we considered that implementation of 

neuromuscular electrical stimulation (NMES) for affected upper limbs(32,33) 
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(recommended as grade B in the Japanese guideline) was an appropriate candidate 

indicator; NMES was conducted by 58% of facilities. For dysphagia, many facilities 

carried out evaluation by speech and language therapists (94%), videofluoroscopic 

examination (91%), or comprehensive intervention by multi-occupation (85%), 

although videoendoscopic examination was not adequately practiced (67%). 

In terms of outcome measures, many responses regarding indicators for 

movement and walking reported use of the 10-meter walk test and Timed Up & Go 

test(34), as appropriate (83% and 76%, respectively). As an outcome measure for overall 

rehabilitation, most representatives indicated that FIM, home discharge rate, patient 

satisfaction, 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 the premise of the methodological 

requirements for quality 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 
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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 withdrawn, 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 (e.g., urban vs. 

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 dismissed based on 

measurement uncertainty. Instead, we added the time of physical therapy and 

occupational 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 indicators remained for 

stroke rehabilitation in the convalescent phase (Table 1). 

 

Discussion 
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This is the first study focused on improving the quality of stroke rehabilitation 

in Japan, where KRWs have been implemented as a system for providing inpatient 

rehabilitation for patients post stroke. We extracted candidate indicators from previous 

research and guidelines and conducted a questionnaire survey of certified training 

facilities. Many items showed insufficient adherence, even among those with a high 

recommended grade. This highlights the importance of this study in improving the 

quality of medical care. 

The study by Grube et al. that developed quality indicators for stroke 

rehabilitation adopted 18 indicators(18). In our study, most of the indicators from that 

study were rejected because of high adherence reported in the questionnaire 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 

identification 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 complications. In fact, a FIM performance index has been 

adopted as an outcome indicator in the medical insurance system since 2017, and 
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appropriate processes and equipping structures should be implemented to achieve the 

FIM performance index. NMES for upper limb function and videoendoscopic 

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 minimal volitional movement within the first few months after stroke 

(recommended as class IIa)(35). 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 recommended by the guidelines(17,35)) 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 medical insurance system. 

This study had several limitations. First, we conducted a literature search using 

only two 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 
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was relatively low (32%). Further, it might be inferred that the answers obtained were 

responses from elite facilities because our survey targeted educational hospitals certified 

by the JARM. As teaching hospitals, these hospitals have one or more board-certified 

physiatrists, and it is known that clinical management by board-certified physiatrists is 

associated with good functional improvement in KRWs(36). In addition, physicians 

practicing in KRWs are often specialized in neurosurgery, internal medicine (neurology), 

or orthopedic surgery and often attend inpatients of their own specialty. Therefore, 

respondents to our questionnaire from these facilities might be more familiar with 

stroke rehabilitation than those from other facilities. This suggests that quality assurance 

might be poorer in non-educational hospitals. Third, regarding the selection of candidate 

indicators, there was a specific limitation in the field of rehabilitation, namely, 

uncertainty of measurement. There were few items that could be extracted from medical 

receipts, and it was difficult to measure the content or nature of the treatment because a 

rehabilitative treatment was provided by a person (therapist). Some literature has 

reported that monitoring and reporting of non-drug interventions (including stroke 

rehabilitation) tends to be incomplete(37). As the resolution of these problems is 

important to ensure reliability of clinical research, several recommendations have been 

made(38). In clinical practice, advanced robotics, wearable devices, or artificial 
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intelligence may help to address these problems(39). Fourth, there was no existing 

database that could operate virtually and verify quality indicators. 

Because rehabilitation medicine has progressed rapidly, we would like to build 

a system in cooperation with academic societies that can continuously improve care 

quality. 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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Figure legends 

Figure 1. Flow diagram for the selection process of quality indicators (QIs) for stroke 

rehabilitation in the convalescent phase. 

*Inclusion criteria: with adherence (30% to 79%) and high priority. 

**Inclusion criteria: with consensus for suitability (50% or more).  

 

Supplementary Figure 1. Flow diagram for study selection process, including potential 

quality indicators for stroke rehabilitation. 

 

 



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

Potential indicators Survey responses
(%)

Inclusion Reevaluation by
expert panel

Final indicators after
expert panel discussion

Structure Adherence

Smoking cessation programs including non-smoking
education

48 + + +

Family education program (family involved in education) 47 + + +

Process Adherence

Evaluation based on ICF concept 76 + + +

Functional electrical stimulation for patients with gait
disturbance

47 + -

Physical therapy time for patients with gait disturbance *N/A + +

Physical therapy aimed at increasing the amount of walking
of patients with gait disturbance *N/A + -

Use of electrical stimulation for patients with upper limb
dysfunction

58 + + +

Occupational therapy time for patients with upper limb
dysfunction *N/A + +

Occupational therapy aiming to increase the use of affected
upper limb in patients with mild upper limb dysfunction *N/A + -

Videoendoscopic examination for patients with dysphagia 67 + + +

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 measure 82 + + +

Efficiency of functional independence measure 72 + + +

Performance index of functional independence measure *N/A + + +

ICF, International Classification of Functioning, Disability and Health.

*N/A: not applicable.



Potential QIs from questionnaire survey
(n = 97)

l Structure (n = 8)
l Process (n = 77)
l Outcome (n = 12)

Potential QIs included (n = 14)
l Structure (n = 2)*
l Process (n = 4)*
l Outcome (n = 8)**

Potential QIs included for the 
convalescent phase  (n = 17)

l Structure (n = 2)
l Process (n = 7)
l Outcome (n = 8)

Final QIs for the convalescent phase 
(n = 15)

l Structure (n = 2)
l Process (n = 5)
l Outcome (n = 8)

Excluded after questionnaire survey, with 
reasons for exclusion (n = 83)

l High adherence (≥ 80%) (n = 42)
l Low adherence (< 30%)  (n = 10)
l Low priority                    (n = 31)

Figure 1

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

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

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

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

Potential QIs included (n = 15)
l Structure (n = 2)
l Process (n = 4)
l Outcome (n = 9)



Supplementary Table 1. Timetable for the study processes  

 

 

First meeting of the “Development of Evaluation Indicators  

 for Control of Cardiovascular Disease Including Stroke” study group  9/2015 

Constitution of the working group       10/2015 

Literature search and review       11/2015–12/2015 

Research Ethics Review Board approval of the questionnaire survey   2/2016 

Questionnaire survey of educational hospitals      3/2016–6/2016 

Presentation of the study plan at the JARM annual meeting   6/2016 

Second study group meeting       8/2016 

Third study group meeting        2/2017 

Interim report at the JSS annual meeting     3/2017 

Establishment of the expert panel and scoring of indicators    3/2017–8/2017 

Interim report at the JARM annual meeting      6/2017 

Online conference with the expert panel      9/2017 

Confirmation of final set of indicators      10/2017 

Final report at the JSS annual meeting      3/2018 

Final report at the JARM annual meeting      6/2018 

 

JARM, Japanese Association of Rehabilitation Medicine; JSS, Japan Stroke Society. 

  

Task                     Schedule 



Supplementary Table 2. Adherence to potential quality indicators in the questionnaire survey  

 

Structure           Adherence (%)   Inclusion 
 

 Smoking cessation programs including non-smoking educationa,d  48  + 

 Nutrition support teama      92  - 

Assessment sheet for prevention of infection, falls, and pressure ulcersa,b 98  - 

 Family education programsa,b,c     47  + 

 Full-time rehabilitation specialist*     98  - 

 Imaging equipment such as CT scan or MRI*    95  - 

 One or more full-time speech language therapists*   96  - 

 Full-time medical social worker*     97  - 

 

Process             Adherence (%)   Inclusion 
 

 Evaluation based on ICF conceptd     76  + 

 ECG monitor and Holter ECG for patients with suspected  

 cardiogenic cerebral embolisma     84  - 

 Case conferences by multiple occupationsb,d    94  - 

 Secondary prevention with suitable antithrombotic drugs, 

 based on etiologyb       97  - 

 Blood pressure management with pressure reduction target  

set individually for each patienta     92  - 

 Evaluation of deep vein thrombosis in high-risk patientsd   85  - 

 Arranging services such as outpatient rehabilitation after dischargea 82  - 

 Counseling on social resources and social backgrounda   94  - 

Gait disturbance 

 Use of ankle–foot orthosisd      100  - 

 Biofeedback using EMG and joint angle gauged   36  - 

 Functional electrical stimulationd     47  + 

 Treadmill trainingd       54  - 

 Training with walking assistance robotsd    19  - 

Upper limb function 

 Constraint-induced movement therapyd    35  - 

 Electrical stimulationd      58  + 

 Reach movement trainingd      82  - 

 Task-oriented trainingd      71  - 

 Repetitive exercise of both upper limbsd    63  - 



 Mirror therapyd       38  - 

 Repetitive facilitative exercised     53  - 

Spasticity 

 Prescription of antispasmodic drugsa,d     80  - 

 Intrathecal injection of baclofena,d     18  - 

 Injection of botulinum toxin Aa,d     79  - 

 Motor point block or nerve block using phenol or ethanola,d  24  - 

 High-frequency percutaneous electrical stimulationa,d   20  - 

 Stretching and training in range of motiona,d     93  - 

Shoulder 

 Joint range of motion trainingd,e     98  - 

 Prescription of nonsteroidal anti-inflammatory drugsd,e   82  - 

 Use of sling or shoulder joint braced,e     89  - 

 Functional electrical stimulationd,e     24  - 

 Injection of botulinum toxin Ad,e     42  - 

 Steroid injection into the shoulder bursad,e    37  - 

 Low-dose oral corticosteroidsd,e     25  - 

Pain 

 Pregabalin for central neurogenic paind    76  - 

Dysphasia 

 Repetitive saliva swallowing test as screeninga,c,d   92  - 

 Water swallowing test as screeninga,c,d    96  - 

 Questionnaire method as screeninga,c,d     35  - 

 Evaluation by speech language therapista,c,d    94  - 

 Videofluoroscopic examinationd     91  - 

 Videoendoscopic examinationd     67  + 

 Comprehensive intervention coordinated in multiple occupationsd  85  - 

 Gastrostomy when oral intake is difficult even after 1 month from onsetd 78  - 

 Head rotation and/or chin-down postured    95  - 

 Thermal–tactile stimulationd      90  - 

 Mendelsohn maneuverd      76  - 

 Supraglottic swallowd      80  - 

 Shaker exercised       86  - 

 Balloon dilatation methodd      61  - 

Voiding dysfunction 

 Evaluation by micturition pattern,  

residual urine measurement, and urodynamicsd    72  - 

Speech disturbance 



 Language auditory therapy for speech disturbancea,d   95  - 

 Evaluation with Standard Language Test of Aphasiaa,d   93  - 

 Evaluation with Western Aphasia Battery for aphasiaa,d   63  - 

 Group treatment for aphasiad     25  - 

 Computer therapy for aphasiad     25  - 

Cognitive impairment 

 Providing information to families  

 on evaluation results for cognitive impairmentd   96  - 

 Cognitive function screening with HDS-R or MMSEa,d   95  - 

 Visuospatial training for unilateral spatial neglectd   85  - 

 Presentation of clues to neglect space for unilateral spatial neglectd  80  - 

 Prism adaptation for unilateral spatial neglectd    15  - 

 Internal strategies such as visual imagery for memory disturbanced  52  - 

Use of external compensation means  

 (e.g., memos, schedule tables, pagers) for memory impairmentd  87  - 

 Use of external aid that directly leads to living with memory disorderd 65  - 

 Attention process training for attention deficitsd    90  - 

 Compensation training for attention disordersd    83  - 

 Gesture production training for apraxiad    88  - 

 Compensation strategy training for apraxiad    77  - 

Impaired physical fitness 

 Treadmilld       60  - 

 Ergometerd       90  - 

 Repetitive exercise trainingd      79  - 

 Aerobic exercise trainingd      69  - 

 Training combining aerobic exercise and lower limb muscle strengtheningd 66  - 

Muscle strengthening training of affected lower limbd    80  - 

Osteoporosis 

 Administration of 1α-hydroxyvitamin D3 and calcium supplementation,  

 menatetrenone, ipriflavone, etidronate, risedronate, zoledronate, folate  

 and mecobalamin for the prevention or treatment of osteoporosisc  65  - 

Standing position or walking with load applied to the lower limb  

 for prevention or treatment of osteoporosisd    87  - 

Depression 

 Screening at admissiona,e      17  - 

 Early prescription of antidepressants such as tricyclic antidepressants,  

 selective serotonin reuptake inhibitorsd,e    73  - 

 Exercise and leisure to prevent depressiond,e    41  - 



 

Outcome       Consensus for suitability (%)     Inclusion 
 

 Functional ambulation categorya     35  - 

 10-meter walk testa,f      83  + 

 Timed Up & Go testa      76  + 

 Home discharge rate*      78  + 

Patient satisfaction g,h,i,j      63  + 

 Care burdeng       56  + 

 Re-hospitalization rateg,l,m      32  - 

 Stroke recurrence during hospitalizationg    31  - 

 Length of stayk       52  + 

 Mortality rateg,n,o,p,q      25  - 

 Gain of Functional Independence Measured,r,s    82  + 

 Efficiency of Functional Independence Measured,r,s   72  + 

 

CT, computed tomography; ECG, electrocardiogram; EMG, electromyogram; HDS-R, Revised Hasegawa 

Dementia Scale ICF, International Classification of Functioning, Disability and Health; MRI, magnetic 

resonance imaging; MMSE, Mini-Mental Status Examination. 

 

Sources for each potential quality indicator: 

a. Grube MM, Dohle C, Djouchadar D, et al. Evidence-Based Quality Indicators for Stroke Rehabilitation. 

Stroke. 2012;43:142-146.(18) 

b. Duncan PW, Horner RD, Reker DM, et al. Adherence to Postacute Rehabilitation Guidelines is Associated 

with Functional Recovery in Stroke. Stroke. 2002;33:167-177.(15) 

c. Luker JA, Wall K, Bernhardt J, et al. Measuring the quality of dysphagia management practices following 

stroke: a systematic review. Int J Stroke. 2010;5:466-476. 

d. The Japan Stroke Society. Japanese Guidelines for the Management of Stroke 2015. Tokyo, Japan. Kyowa 

kikaku; 2015.(17) 

e. Lindsay P, Bayley M, McDonald A, et al. Toward a More Effective Approach to Stroke: Canadian Best 

Practice Recommendations for Stroke Care, CMAJ. 2008;178:1418-1425.(20) 

f. van Bloemendaal M, van de Water AT, van de Port IG. Walking tests for stroke survivors: a systematic 

review of their measurement properties. Disabil Rehabil. 2012;34:2207-2221. 

g. Measuring and Improving Quality of Care: A Report from the American Heart Association/American 

College of Cardiology First Scientific Forum on Assessment of Healthcare Quality in Cardiovascular Disease 

and Stroke. Circulation. 2000;101:1483-1493.(5) 

h. Tholin H, Forsberg A. Satisfaction with care and rehabilitation among people with stroke, from hospital to 

community care. Scand J Caring Sci. 2014;28:822-829. 



i. Reker DM, Duncan PW, Horner RD, et al. Postacute stroke guideline compliance is associated with greater 

patient satisfaction. Arch Phys Med Rehabil. 2002;83:750-756. 

j. Scholte op Reimer WJ, de Haan RJ, Limburg M, et al. Patients' satisfaction with care after stroke: relation 

with characteristics of patients and care. Qual Health Care. 1996;5:144-150. 

k. Schouten LM, Hulscher ME, Akkermans R, et al. Factors that influence the stroke care team's effectiveness 

in reducing the length of hospital stay. Stroke. 2008;39:2515-2521. 

l. Ottenbacher KJ, Graham JE, Ottenbacher AJ, et al. Hospital readmission in persons with stroke following 

postacute inpatient rehabilitation. J Gerontol A Biol Sci Med Sci. 2012;67:875-881.  

m. Bhattacharya P, Khanal D, Madhavan R, et al. Why do ischemic stroke and transient ischemic attack 

patients get readmitted? J Neurol Sci. 2011;307:50-54. 

n. Otsubo T, Goto E, Morishima T, et al. Regional variations in in-hospital mortality, care processes, and 

spending in acute ischemic stroke patients in Japan. J Stroke Cerebrovasc Dis. 2015;24:239-251. 

o. Palnum KD, Petersen P, Sørensen HT, et al. Older patients with acute stroke in Denmark: quality of care 

and short-term mortality. A nationwide follow-up study. Age Ageing. 2008;37:90-95. 

p. Mohammed MA, Mant J, Bentham L, et al. Comparing processes of stroke care in high- and low-mortality 

hospitals in the West Midlands, UK. Int J Qual Health Care. 2005;17:31-36. 

q. Wolfe CD, Tilling K, Beech R, et al. Variations in case fatality and dependency from stroke in western and 

central Europe. The European BIOMED Study of Stroke Care Group. Stroke. 1999;30:350-356. 

r. Stineman MG, Charles J, Kurichi JE. Grading: an annotated "pen and paper" approach to multidimensional 

case-mix-adjusted continuous quality improvement. Top Stroke Rehabil. 2010;17:262-270.  

s. Berlowitz DR, Stineman M. Risk adjustment in rehabilitation quality improvement. Top Stroke Rehabil. 

2010;17:252-261. 

*Proposal of the working group. 

 

  



Supplementary Table 3. Example presentations of indicators for the expert panel  

 

1) An example of “structure” candidates. 

                                                                                         

Title:   Smoking cessation treatment  

                                            (Adherence in questionnaire survey, 47.7% [92/193])                                            

How to calculate the indicator: 

 Numerator:  Patient who received smoking cessation guidance or treatment 

 Denominator:  Patients who have ever smoked 

                                                                                          

 

Rationale for selection of the indicator: 

Smoking is a significant risk factor for ischemic stroke and subarachnoid hemorrhage (Shinton and 

Beeveres, 1989). This risk is higher with increased level of smoking, and smoking cessation for 5–10 years 

reduces the risk (Wolf et al. 1988; Wannamethee et al. 1995). Therefore, the Japanese Guidelines for the 

Management of Stroke 2015 recommend smoking cessation (grade A) to smokers and avoidance of passive 

smoking (grade B). Also, in international cohort studies, smokers are reported to have greater stroke 

recurrence than non-smokers and former smokers (Kim et al. 2012). Smoking assessment and smoking 

cessation guidance have been adopted as a quality indicator of stroke rehabilitation in previous international 

research (Heuschmann et al. 2006; Grube et al. 2012). 

 

 

2) An example of “process” candidates. 

                                                                                         

Title:   Evaluation based on ICF concept  

                                            (Adherence in questionnaire survey, 76% [134/177])                                            

How to calculate the indicator: 

 Numerator:  Patients evaluated based on ICF concept 

 Denominator:  All patients  

                                                                                          

 

Rationale for selection of the indicator: 

In 2001, the World Health Organization announced the International Classification of Functioning, 

Disability and Health, developed based on the International Classification of Impairments, Disabilities and 

Handicaps. The ICF concept aims to evaluate the “living function” that comprehensively includes three 

elements: “body function and structure,” “activity and participation in relation to health condition,” and 

“environmental and individual factors.” It is a fundamental rehabilitation principle that comprehensively 

evaluates the life of patients with stroke and is also recommended (grade B) in the Japanese Guidelines for the 



Management of Stroke 2015.    

 

ICF, International Classification of Functioning, Disability and Health. 

 



Records identified in database 
search

(n = 131)

Records, after duplicates removed
(n = 131)

Records screened
(n = 36)

Full-text articles assessed for eligibility
(n = 44)

Articles including indicator candidates
(n = 19)

Records excluded
(n = 95)

Additional records identified via 
other sources

(n = 8)

Full-text articles excluded, and 
reasons for exclusion (n = 25)
l Acute stroke medical care 

(n = 13) 
l Gap in care (n = 5)
l Prospective payment system 

(n = 2)
l Clinical pathway or protocol 

(n = 2)
l No presentation of specific 

indicator (n = 3)

Supplementary Figure 1
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