














Company Profile:   RT.WORKS CO., LTD.
Robotics Technology Works Company Limited

Development of Robot Assist Walker RT.1 and RT.2

2013 Development project
2014 Verification project New Co.
2015 May Received product excellence

awards and recognition
2015 July Released 1st model in Japan (RT 1)
2016 NEWmodel PrototypeAssist Walker (Outdoor)

Moving Assist (Indoor)

2014 2017 Development project
Plan to Release in 2017

Transfer Assist (Suit) 

Bathroom Assist

Transfer Assist (non-Suit) 

Bathing Assist

Wander Detection  
Assisted Living Facilities Motion Detection (Home) 



Utility
Sensing

IOT

Seat to Rest

Cane and umb e a holders

Cargo basket

Human sensor detecting your hands on
grip and intention to walk

Environments sensor 6 dimension sensor
Road condition, Motion, Slope detection, Slant, Tilt,
and
Weight detect

Automated Assist, Break system
Actuator real time control
Voice messages /voice cautions, Light caution

Wireless mobile communication (3G)
information service weather
and warning
Up link the data to the cloud
Position speed diagnostics, etc.

Control

AAutomatic Power Assist and Braking

Keeps you stable and helps prevent falls

Slow Down !

Smooth
Power!

Power assist helps you up climbing a slope

Breaking assist helps you going down slope

Auto Brake!

Very Accurate sensors and precise motor control
gives you smooth yet powerful motorized
assistance up a slope at the speed you intend to go.

The smart motor control will gently guide you down
a slope at the speed you wish to walk. The Rollator
will not run away from you. Additional Manual Hand
brakes give you total control to safely walk downhill

Auto Brake helps you up and down a slope or if your
standing still. The auto brake knows if you wish to
move or not, it prevents the Rollator from going
backwards or forwards when you don’t intend to.



RT.1 Received certification, and Award of 
Excellence in the Governmental Care 
Robot Project .This award was granted  to 
only 2 robots out of  40 robot entries in 
2015 and over 90 robot’s ever submitted 
for the project!

Excellence Award

2017/2/27 RT.WORKS CONFIDENTIAL

* State of the art Robotics‘, Motor Technology, and sensors
* Keeps you stable in a good upright position, helps prevent falls
* Power assist helps you up a gentle slope
* Breaking assist helps you going down slope

RRobotic Assist Rollator RT 2

2017/2/27

RRobotic Assist Rollator

Assist motors
Blushless DC motor x2
Easy walking on upslope.
Safety walking on downslope.
Safety speed / acceleration limit.

Grip sensors
Sensing if user has hands on handle
bar or not.
Automatic braking function. Robotics Control module

6 axis motion sensor
Battery management
Protective stop function
Dynamic braking

IoT Network (optional)
BLE (connect with Smartphone)
Activity monitoring
Urgent messaging
User information

Rain roof

Long Drive Battery

Foldable and Light

SSpecification
RT.1 RT.2

Handle bar Straight U shaped

Handle height adjustment 29” 37” 32” 37”

Folding function Yes Yes

Baggage Yes Yes

Rest chair Yes Yes

Maximum user weight 220 lbs. 220 lbs. (TBD)

Slope 10 degrees 7 degrees

Battery (Continuous Walk) 4hour + 4hour +

Automatic Power Assist in
Upslope Yes Yes

Automatic braking in
downslope Yes Yes

Speed / acceleration limit Yes Yes

Grip sensor Yes Yes

Network Yes (3G/GPS) Optional

Dimension W20”xL24”xH40” W24”xL27”xH37”

Weight 34lb 20lb
2017/2/27 12







Development of Robotic Devices
for Elderly Care in Japan
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Care Givers will be short in Japan 
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CContents
• Background

Historical overview of Japanese health care and welfare policies for the el
derly
Long Term Care Insurance Policy in Japan

• Quality of care in Elder Care setting
• Our project

[Objective assessment]
Resident and facility characteristics associated with care need level deteri
oration in long term care welfare facilities in Japan (National Level)
Does a “Discharge Conference” reduce readmission among elderly patient
s? (Regional level)

[Subjective assessment]
Satisfaction instrument: Resident’s Satisfaction of nursing home care

• Conclusion and Suggestion
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BBackground
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Period
(Major policy issues)

% 65 or
over Year Start and implementation of major policies

1960s
5.7%
(1960) 1963

Enforcement of Act for the Welfare of the Aged
(Beginning of health care
and welfare policies) * Set up of special nursing homes for the aged

* Legislation for home helpers
1970s 7.1%

(1970) 1973
Free access to medical care for all older adults

(Increase of medial cost
among older population)
1980s

9.1%
(1980)

1982
Enforcement of Medical Service Act for the Aged

(social issues emerge e.g.
socially hospitalized and
bed ridden older adults)

* Introduction of a fixed copayment among older adults for medical
care

1989 Establishment of "Gold Plan" (a 10 year strategy for the promotion of
health and welfare for the aged)

Early 1990s

12.0%
(1990) 1994

Establishment of "New Gold Plan"

(Promotion of "Gold Plan") * Focus on home care

Government report issued from a working team for care and self
support of older adults

Late 1990s

14.5%
(1995)

1996
Agreement by the ruling three parties
* Memorandum for the foundation of Long term care insurance
system

(Preparation of
introduction of LTCI) 1997 Enactment of Long term Care Insurance Act

2000s 17.3%
(2000)

2000 Enforcement of Long term Care Insurance Act
(Implementation of LTCI) 2005 Amendment of Long term Care Insurance Act
(Source: Ministry of Health, Labour and Welfare)

Historical overview of Japanese health care and welfare
policies for the older population in Japan

1961      Medical Insurance with universal coverage  (55 years !)
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Establishment of LTCI in 2000
Drastic change of the Japanese Long term care system

1. Revenue for care services
It shifted from taxes to insurance premiums.

(from Placement to Contract)
2. National standard + evaluation and modification National claim data
Regulating the amount of care services under one system

(health care and welfare by care level)
3. Family responsibility to Social responsibility
Encouraging the use of formal services to relieve family care no cash benefit

4. The qualification of a care manager
The Japanese government established the figure of “Care Manager”
The Care Manager supports the choice of care services.

5. Various providers
The main providers are for profit providers marketization Quality of Care ?
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• Drastic change from the policy: going from “Family should take
care of the elderly” supported by a mean tested welfare system
to the “Socialization of care” starting in 2000 by LTCI (Long term
care Insurance)

• No direct policy support for family caregivers to encourage using
formal support. No cash benefits (encouraging service use only
at the starting point, and no more discussions of other kinds of s
upport, including cash benefits)

Germany :Direct support for informal caregivers
(Cash benefit, pension, work insurance, etc.)

Only cash benefit in Korea, Taiwan as well.

Family settings under the LTC policy in Japan
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Trend of number of LTC users (2000 2015)
government statistics available

Total eligible person

Unit:10000 person

2000 2003 2006 2009 2012 2015

Source: Ministry of Health, Labour and Welfare 2015

6 million users
17.9% of the over 65 y.o

( German 10%, Korean 5%)

7

Trend of number of LTC users (2000 2014)
government statistics available

Unit:10000 person

Home service
Community service
Facility service

2000 2006 2012

Source: Ministry of Health, Labour and Welfare 20148



Trends of formal care use by household income status
before and after the long term care insurance in 2000
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50%

60%

70%

80%

90%

100%

1998 2001 2004

%
of

fo
rm

al
ca
re

us
e

Low Income
Middle Income
High Income
Total

2=2.7311
P value=0.2552

2=4.5655
P value=0.1020
n=4389

2=7.2654
P value=0.0264
n=5574

LTCI Tamiya N, Noguchi H,
Lancet. 2011

QQuality of care in Elder Care setting
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Magnificent architecture with beautiful
scenery Lots of staff Provide special

service

Improved health condition,
Satisfied residents
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Reduction of
hospitalization

What is the factors for providing good quality of care?

Home and community based,
relaxing environment

Concepts of quality assessment in Elder Care setting

Objective
assessment
Medical / clinical
assessment

Subjective
assessment
Psychometric
evaluation.
(customer
perspective)

Advantage :Clinical outcome are considered stringent because deviations from
appropriate care should influence residents’ health outcome .(Donabedian,1988)

Disadvantage: Researchers believe that great strides have been made in developing objective
measures of quality of care as evidenced by the Quality Indicators (QIs) based on
the Minimum Data Set (MDS) in the nursing home industry.
(Zimmerman&Bowers, 2000)

Advantage : As consumer generated quality concerns, complaints were shown to be more
timely than other quality indicators, and they had the potential to supplement
quality reporting efforts.( Stevenson,2006)

Disadvantage: States such as Ohio include satisfaction indicators in their report cards
However, this approach is uncommon primarily due to the expense involved
in collecting satisfaction information (Sangl et al., 2007).

Subjective
assessment Satisfaction instrument: Resident’s Satisfaction of nursing home care.

12

Objective
assessment

Home stay duration
Care necessity progression
Cost
Hospitalization
Re hospitalization

Today’s presentation



SStrategic Research supported by the
Ministry of Health, Labor, Welfare:
Care service research using big data

Objective assessment
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National

Prefectures

service
providers

Cities
towns

Medical claims + LTCI claims:
Re hospitalization after discharge
Hospitalization from facilities

evaluate home stay
duration
Temporal analysis

10 ys complete
Japanese data

(Duration: 2006 2016)

Outcomes:
Home stay duration
Care necessity
progression
Cost

Care
providers

Data sets of
individuals and
families in need
of care, with
corresponding
services and
social
background
data

2015~ Strategic Research supported by the Ministy of Health, Labor, Welfare

Focusing on Health
Outcome indicator
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Nationwide studies using Long term care
insurance claims data
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Research example 1: Quality of Facility Care

Resident and facility characteristics associated with care need level
deterioration in long term care welfare facilities in Japan

About data:
National long term care insurance claim data (individual level) merged with
survey of institutions and establishments for long term care(facility level).
Study period: Oct.2012 Oct.2013( One year follow up)

Outcome variable:
Divided care level change to two categories: deteriorated and not deteriorated.

Independent variables:
Residents’ level: Age, gender, Health status(care need level)
Facility level: Year in business, facility size, staffing level, percentage of private room,
percentage of dementia room.

Data analysis:
Descriptive analysis
Multilevel logistic regression :
1. correlated nature of data recorded on multiple residents from the same facility
2. Enable to investigate both resident and facility characteristics correlates to care
level deterioration.

(Jin, X., Tamiya, N. et al., in progress)
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388,044 residents from 4,020 facilities who in long term care welfare
facilities in October 2012.

3853 long term care
welfare facilities

Individual level data:
• No facility level information: 15706 residents and 240 facilities
• 4286 residents and 3 facilities younger than 65

Main Analysis participants:
3,774 facilities and 358,986 residents

Sub analysis participants:
3721 facilities and 183,690

residents

• 87,717 residents and 23 facilities who left facility during October 2012 to October 2013
• 87,579 residents and 30 facilities are care level 5 in October 2012

Long term care claim data Individual level data)

Survey of Institutions and Establishments for
long term care ( Facility level data)

• Residents who lived in the facility shorter than 12month: 9,121
residents and 3 facilities

378,978 residents from 4017 facilities

Facility level data:
• Not resident level information: 76 facilities

Figure 1. Participant selectin flow diagram

(Jin, X., Tamiya, N. et al., in progress)
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Include
death and hospitalization

Exclude
death and hospitalization

OR 95% CI P value OR 95% CI P value
Resident Level (n=358,986) (n=183,690)
Age group (ref.<75)

75 84 1.39 1.35 1.44 <0.001 1.21 1.15 1.27 <0.001
>=85 2.17 2.10 2.24 <0.001 1.36 1.30 1.43 <0.001

sex(Male) 0.64 0.63 0.65 <0.001 1.13 1.09 1.16 <0.001
Care need level (ref. care need level 1)

care need level 2 0.88 0.84 0.92 <0.001 0.79 0.75 0.83 <0.001
care need level 3 0.86 0.82 0.90 <0.001 0.66 0.63 0.69 <0.001
care need level 4 0.79 0.76 0.83 <0.001 0.39 0.37 0.41 <0.001
care need level 5 0.60 0.58 0.63 <0.001

Facility Level (N=3774) (N=3721)
Facility type (ref. Traditional)

Mixed (Traditional+ Unit) 0.94 0.90 0.97 0.001 0.93 0.88 0.98 0.010
Unit 0.97 0.94 1.00 0.022 0.95 0.91 0.99 0.023

Metropolitan (ref. nonmetropolitan) 0.97 0.94 0.99 0.016 0.92 0.89 0.96 0.000
Year in business 1.002 1.00 1.00 0.016 1.002 1.00 1.00 0.013
RN/(RN+LPN) 0.94 0.90 0.98 0.002 0.98 0.92 1.05 0.572
Registered dietitian/ dietitians 0.99 0.95 1.02 0.368 0.94 0.90 0.99 0.018

Facility and residents characteristics associated with care need
level deterioration: results of multilevel logistic regression analysis.

Unit facilities, Locating at metropolitan, shorter year in business, Higher proportion of
registered nurse on nurse, Higher proportion of registered dietitian on dietitian,.

(Jin, X., Tamiya, N. et al., in progress)
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Regional studies using Medical insurance
and Long term care claims data
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Research example 2: Evaluation of the effect of Discharge Services

Discharge Conference

During a discharge conference, patients interact
with long term care service providers along
with hospital doctors and nurses to make a plan
for community based home care.
E.g. Home visiting nurses participate in the
discharge conference and learn how to provide
the same treatments as those provided in
hospital. They share information about the
patient’s clinical needs, practical skills, and
caregiver’s situation under the agreement of
the patient and/or family members.

Is it lengthen the
“Community based home
care”?

Is it reduce the
“Re hospitalization”?(Jeon, B., Tamiya, N. et al., submitted)
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• Data Sources/ Study Design: Japanese national health and long term care insurance claims data on
elderly patients (age 75 years) in a suburban city, from April 2012 to September 2013. We
included 8,096 individuals admitted to acute care hospitals. We identified readmission within 360
days of patient discharge from acute hospitals and estimated the impact of a discharge conference
on the readmission using a multivariate logistic regression model.

IImpact of a discharge conference on hospital
readmission within 360 days

21

Satisfaction instrument: Resident’s
Satisfaction of nursing home care

Subjective assessment

22
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Resident satisfaction survey
in long term care health facilities in Japan

(11 domains)

(Pilot survey is in progress)

(1)Activities
E.g. Do you get enough information about the

activities offered here?

(2) Choice
E.g. Are you free to come and go as you are able?

(3) Rehabilitation
E.g. Does the therapy help you?

(4) Employee Relations;
E.g. Are the employees courteous to you?

(5) Employee Responsiveness
E.g. During the weekdays, is a staff person available
to help you if you need it?

(6)Communications
E.g. Do your problems get taken care of?

(7) Meals and Dining
E.g. Is the food here tasty?

(8)Bath
E.g. Is the number of times taking bath enough?

(9) Facility Environment
E.g. Is this place clean enough

(10) Resident Environment
E.g. Do you think this is a pleasant place for people
to visit?

(11) General Satisfaction.
E.g. Would you recommend this place to a family
member or friend?

(Jin, X., Tamiya, N. et al., in progress)

CConclusion and Suggestion
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CConclusion and Suggestion (1)

• Our study showed that diverse performance measure is pos
sible using various outcome indicators

• We considered both of “objective assessment and subjective assessment”
to measure the quality of care

• E.g. Care level change, Hospitalization, Satisfaction, and etc.

1. We used Japanese national long term care insurance claims data, which is
useful for measuring the performance of long term care services

2. We also used both of medical and long term care claims data, under the c
oncept of “Continuum of Care”

3. Finally, we also made “Satisfaction measurement” which is subjective outc
omes of the older population (Consumer perspective)

25

CConclusion and Suggestion (2)

• To make evidence based policy making, using the measure
ment of quality of care in “Technologies for Elder Care Area”
The diverse outcome indicators and the scientific study methods can be
applied to measure the impact of technology on the older person’s healt
h and satisfaction.

• We can promote PDCA along with policy makers, HSR resear
chers, providers, technology (robot) industries, acute patien
ts, LTC care recipients and caregivers in the “Technologies
for Elder Care Area”
A more open data base system, more statisticians and health services r
esearchers are needed.
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Nursing homes + Day services in
Japan Example of showa Facility

With skilled staff

Fishing rehabilitation Making rice cake rehabilitationLive with children
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TThank you for listening

Copyright(c) Univ of Tsukuba

IMAGINE THE 
FUTURE.
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Development of robotic care bed Resyone, 

Integrated care bed  wheelchair 

2 

Assistive Products 

Services 

Facility 
Nursing 

Care 

Home 
Nursing 

Care 

Overview: Senior-care solution (AGE-FREE) business 
Panasonic covers the entire spectrum of senior care business in Japan 

3 Assistive products in AGE-FREE BU  

New Business Area 

Integrated care bed  wheelchair 
Resyone” 



5 Why The Name, “Resyone”? 

 
Leave one’s bed 

  
Resyo ne 

Sleep 

6 Features of Resyone 
Innovative senior care equipment integrating  

electric care bed with fully reclining wheelchair 

Bed mode 
(equipped with 3 motors for reclining 

and height adjustment)  

Wheelchair section  
separates from bed 

Bed transforms into 
electric wheelchair 

Adjustable 
height Knee 

rises 
up 

Back 
rises 
up 

Bed mode Wheelchair mode 

Powered 
reclining control 

7 Resyone in Action (Video) 8 Care Giver / Care Receiver  Friendly Resyone 
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Time required  77 sec. 186 sec. 
2.4 times 
slower 166 sec. 

2.2 times 
Slower 

Number of steps  
    involved 

26 steps 103 steps 
4 times 

more steps 98 steps 3.8 times 
more steps 

Physical burden on care 
worker (amount of work 
involving in bending down  
at 20 degrees or above) 

32 sec. 176 sec. 
5.5 times 

longer 133 sec. 
4.2 times 

longer 

30% (percentage out of the 
entire work)  95% 

3.2 times 
higher load 80% 

2.7 times 
higher load 

Work space requirement 
Assessment was made by segmenting 
work space into 10  10 square cm 
sections and then recording the total 
number of segments where the head of 
care worker passes through and the total 
length of its trajectory of operation from 
start to finish.  

135 segments (1.35m2 ) 310 segments 2.3 times 
more segments 

296 
segments 

2.2 times 
more segments 

12.7 m (total length of 
motion trajectory) 39.7 m 

3.1 time 
longer 39.8 m 3.1 times 

longer 

Transfer assist performance of Resyone  
(compared with bed hoist) for transfer from bed to wheelchair  

Conducted by 

Assessments 

Yokohama 
Rehabilitation Services 

Resyone is faster, takes fewer steps & less space than bed hoist 

10 

Comparison of Performance  Transfer from bed to wheelchair (video) 

Transfer assist performance of Resyone (video) 
(compared with bed hoist) for transfer from bed to wheelchair  

Resyone in Action 

Fixed hoist in Action Mobile hoist in Action 

11 Safety of Resyone 12 



13 Placement & Usage of Resyone 

June 2014 product launch  Sales into senior care facilities 

Placement of Resyone by Type of Facility Regional Placement of Resyone 

Eastern 
Japan 

Western 
Japan 

Central Japan 

Private 
Nursing 

home 

Geriatric 
Health 
Services 
Facility  

Others Others 

Participant: Senior Care Robot Promotion Project (FY2014) / METI / Techno Aid Assoc. 

Special 
Nursing 
home for 
the elderly 

14 Effectiveness of Resyone 

Senior User Staff 

Patient transfer evaluation was improved by  
80% when initially using Resyone and level  
of satisfaction increased with further usage.  

Clear improvement see by both senior users & staff after usage of Resyone  

Less burden on staff during transfer 
(Initially, 60% felt stress  down to 0% after use) 
Majority felt their job became much easier.  
Major increase seen for those answering “easy”. 

Opinions  
”I was able to get out of bed without difficulty, it was very good!” Nursing home A  
”Overall, very good. Staff will not have back problems; want to expand usage” Nursing home B

  

N=95 N=98 N=98 N=95 N=118 

Same 

Resyone 

Past 
method 

Which is better when being transferred, 
in & out of bed?  Resyone or other methods?  

Assistance in transfer  How is stress level on body? 

Extremely stressful 

Highly stress 

Somewhat high 

Neither or 

Somewhat easy 

Quite easy 

Extremely easy 

Before 
N=95 

2 wks 
N=98 

4 wks 
N=98 

8 wks 
N=95 

12 wks 
N=118 2 wks 

N=10 
4 wks 
N=10 

8 wks 
N=9 

12 wks 
N=9 

%
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f R
es

po
nd
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ts

 

%
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15 Comparing Stress Levels Between Transfer Methods 

70-80% of staff commented that stress was 
reduced after using Resyone for 3 months 

Present method has lower stress = 0% 

N=118 

g y

N=118 N=119 

3  
 

3  

Staff 

Physical stress (3 month later) Mental stress (3 month later) 

Extremely 
low stress 
(Resyone) 

Quite 
low stress 
(Resyone) 

Somewhat 
low stress 
(Resyone) 

Neither or 

Extremely 
low stress 
(Resyone) 

Quite 
low stress 
(Resyone) 

Somewhat low stress (Resyone) 

Neither or 

Somewhat 
low stress 
(other method) 

16 Transition of Number of Staff Involved in Transferring 

Transition of number of staff ( involved in transferring a senior user)  

nu
m

be
r o

f s
ta

ff 

Before 2wks 4wks 8wks 12wks 



17 Example of Resyone in Action 
Private Nursing Home 

Chiba Pref.  

Transportation to cafeteria 

Easy transfer from bed to wheelchair 

Geriatric Health Services Facility  
Nagasaki Pref.  

Use slide sheet to easily  
transfer from bed to wheelchair 

 Incline wheelchair towards sitting posture and 
use cushion to allow for smoother positioning 

18 Prime Minister Abe tries Resyone 2014.6.19) 

At a special nursing home for the elderly in Tokyo 












