
11

To date, this journal has introduced examples of disease management activities targeting patient populations with specific diseases 
such as asthma and diabetes.  Apart from these activities, an approach for relatively healthy elderly people who do not require nursing 
care is recently gaining attention. More specifically, the goal of this approach is to promote the health of the elderly using a strength 
training and conditioning program to prevent the need for nursing care, thereby reducing medical and nursing care costs.

In this issue, we introduce two such case studies of disease management from the viewpoint of preventive care among the elderly. 
The first is a local community program providing a muscle strength rehabilitation program.  The second is a health promotion program 
for the elderly established by local communities and health insurers and supported by an organization established by an academic 
institution.

In Japan, the public long-term care insurance system was introduced in 2000. It is a national system with each local government 
acting as the local insurer. All inhabitants aged 40 or older are covered by the program. The beneficiaries for such nursing care services 
as home helpers and adult day service centers are those who (1) require nursing care for activities of daily life such as bathing, eating, 
going to the bathroom, or (2) are physically weak but require only enough assistance to function without constant nursing care. People 
age 40 to 64 can also become eligible beneficiaries of the system when they find themselves in need of nursing care due to stroke or pre-
senile dementia. Those who utilize nursing care services pay a 10% co-payment of service expenses with the remaining 90% covered by 
the public insurance. The system has six levels of disability setting the limits of the benefit amount depending on the degree of required 
nursing care. The degree of required nursing care is certified by a certification review committee in local governments, based on 
applications from insured persons. During the period beginning from  inception of the system in 2000 through the end of March 2004, 
there was a 50 percent increase in the number of persons requiring higher levels of nursing care, and a greater than 100 percent 
increase in those requiring the lower degrees of nursing care. These figures highlight the importance of programs that prevent increases 
in the degree of nursing care required. The introduction of new preventive service benefits are currently being reviewed with an eye to 
reforming the public nursing insurance system in 2006.

Activity For Preventive Care In Yukuhashi City

Yukuhashi City in Fukuoka Prefecture and the Department of 
Medicine and Community Health, School of Medicine, 
University of Occupational and Environmental Health (UOEH) 
jointly conducted a research program for building muscular 
strength as a means of preventive care.

Background And Outline Of The Program

In this program, an exercise machine-based muscular 
strength training program for the elderly was carried out under 
the instruction of Professor Shinya Matsuda (UOEH) and the 
initiative of Yukuhashi City.  The results of the program were 
evaluated by quantitative physical fitness measurements.

Since introducing long term care insurance, Yukuhashi City 
has surmised that those not certified in need of nursing care 
under the nursing insurance program still often required 
assistance for specific activities of daily life.  Furthermore, if 
these problems were not addressed, it would lead to an increase 
in the numbers of eventually certified applicants. The city 
therefore launched a preventive care plan based on results of a 
survey it conducted and began, in cooperation with UOEH, 
providing preventive care services as well as certain daily 
activity and domestic help services to those who are not yet 
certified as nursing care system beneficiaries. The survey asked 
respondents to describe what ailments they had, particularly 

with regard to bone and joint problems. The survey also sought 
to gauge the number of people who were virtually confined to 
their homes, by asking detailed questions about their degree of 
social activity, what obstacles they perceived in their living 
environment, and how well they can perform such daily 
activities as walking, eating, going to the bathroom, bathing, 
doing household chores, preparing meals and cleaning. Could 
they conduct these activities by themselves or did they require 
some or complete assistance? The survey also sought to assess 
how respondents’ mental conditions had changed in response to 
their ability to undertake daily life activities. The city provided 
non-certified elderly with various home help, short-term stay 
and day services, through contracts with private sector 
providers, the resulting cost totaling 23 million yen. However, 
cost analysis showed that once these people required support 
under the nursing insurance system, the cost would swell to 63 
million yen. When comparing the rise in the number of insureds 
and the rise in benefit amount per capita between Yukuhashi 
City and neighboring cities, the amount of benefits that needed 
to be provided were about 7 percent lower in Yukuhashi City 
and the financial burden of the nursing insurance system in 
Yukuhashi City has stabilized to a manageable level i .
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i:　“The Fifth Rehabilitation Research Group for Elderly” by the Ministry of Health, 
Labour and Welfare (November 17, 2003) (visited Dec 1, 2004)   
<http://www.mhlw.go.jp/shingi/2003/11/txt/s1117-2.txt>.
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Although this program demonstrated success using a 
conventional rehabilitation approach, a joint project between 
the city and UOEH sought to expand the menu of preventive 
care services by launching a new program aiming to build 
muscle strength in the elderly using weight machines, and to 
train personnel to run the program. As it was a research project, 
participants were not required to bear the expense. Machines 
were procured through university research funds and a “care 
center” facility was provided by Yukuhashi City. Transportation 
fees were covered by city budget.  The program was staffed 
with UOEH students and employees, physical therapists (PT) 
from hospitals in the city, public health nurses in neighboring 
communities, and PT and occupational therapy (OT) teachers 
from a local institute.

Program Participants 

The city selected qualified muscle strength training 
candidates based on information from home care support 
centers and day service center user data, and recruiting by 
door-to-door canvassing and promoting the program to day 
service center users. Eight persons participated in this program 
in 2004 (the period from September to December).  

Of the eight participants, seven had not been certified as 
needing nursing care or support in the long term care insurance 
system, while the eighth participant had been certified as in 
need of support services. Of the seven uncertified participants, 
five had previously experienced a cerebral hemorrhage. There 
were deliberations as to whether or not to include those with 
such a medical history from the first year of the study but it was 
eventually decided that they should be included with close 
monitoring of medical conditions. 

Program Summary

Training under this program was conducted twice a week (a 
total of 28 visits including evaluations) during the period from 
September to December 2004 at the care center. The program 
was in compliance with the “Power Rehabilitation 
Implementation Manual” (May 2004) edited by the Preventive 
Care and Self-Reliance Support Power Rehabilitation Research 
Group (hereinafter referred to as “Power Rehabilitation 
Research Group”).

Participants of the program arrived at the center by taxi 
arranged by the city. They first had their blood pressure and 
pulse rate measured and their health condition for that day was 
assessed. Those who showed abnormal blood pressure or pulse 

rates ii and those who were met 2 or more problematic criteria 
items in the assessment had their training canceled for that day.

 A training regimen utilizing 4 types of machines was then 
conducted. The 4 machines used are described below.

① Leg extension-Training mainly using muscle of the thigh
② Leg press-Training mainly using muscle of the thigh
③ Hip abduction-Training mainly using muscle of the 

hip joint
④ Seated row-Training mainly using muscles of the back 

and arms

Each participant used all 4 machines in rotation. The weight 
loads for each machine were adjusted depending on the 
physical fitness of individual participants. A total of 3 sets of 10 
repetitions each were conducted for each machine.

Each set was conducted with participants calling out in 
unison, “one, two, three…” and not by trainers. Training on all 4 
machines took place simultaneously. The calling in unison was 
an idea offered by the participants themselves to facilitate their 
training and also enabling them to prevent unwanted increases 
in blood pressure by exhaling on command.

With the completion of each set, participants evaluated how 
they felt using a tool called the “Borg Scale”. The Borg Scale 
showed the level of exercise felt by the participants as an index 
of 6 to 20. The index was roughly classified into 4 categories (20 
to 16, 15 to 13, 12 to 10 and 9 to 6) as shown in Table 1 and a 
trainer would ask participants which category they felt they fell 
under? Based on evaluation results using the Borg Scale, the 
weight load could be adjusted if necessary and training 
continued.

One session of the training program is completed by 
performing cool-down exercises followed by a rest.
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Fig. 1: Program Flowchart Fig. 2: Cool-Down Exercises After Machine Training

(Source) “Power Rehabilitation Implementation Manual” (May 2004) edited by Power 

Rehabilitation Research Group, page 31.

Inquiry and health check  
(blood pressure/pulse rate)

User/Staff meeting

Staff meeting

Users leave

Warm-up exercises, stretching

Machine training

Cool-down

(All persons) Address, precautionary  
notes and explanation

〈Training〉 

Users arrive

Table 1: Rough Standard Of Self Evaluation By Borg Scale

20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6

Impossible to stand 
Very hard 
 
Fairly hard 
 
Hard 
 
Slightly hard 
 
Easy 
 
Fairly easy 
 
Very easy

(Source) “Power Rehabilitation Implementation 

Manual” (May 2004) edited by Power 

Rehabilitation Research Group, page 34 (The 4 

categories confirmed through reporting by the 

editorial office on December 2, 2002.)

(Source) Photographed by the editorial office on December 2, 2002.

ii: Training was canceled for those whose systolic blood pressure was 180 or higher, 
diastolic blood pressure was 100 or higher, or pulse rate was 100 or more. 
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Recruiting The Staff, Personnel System And 

Program & Program Review Method

The program staff was composed of personnel from UOEH, 
the city, municipal hospitals, other public organizations and the 
OT/PT institute in Kanda-machi.  Five staff members were 
established as in charge of tending to the 8 participants but a 
sixth staff member was on hand for program training on the day 
this report was compiled (December 2). Staff members/trainers 
apparently provided satisfactory guidance and support, as the 
participants appeared to enjoy the training program. 

Interviews with staff members revealed that program 
execution had improved according to participant feedback. For 
example, initially, trainers and participants conducted training 
on an individual one-to-one basis for each of the 4 machines, 
but this method was later changed so that commands for each 
repetition on all four machines were given simultaneously (in 
unison) as previously described, owing to the wishes of the 
participants. Participants also wanted to train to music, so 
background music was introduced.

The following was heard from a teacher of the OT/PT 
institute in Kanda-machi who participated in this program as 
part of the instruction staff.

“Even the same load is felt differently by each participant and 
it’s hard for an observer to understand that feeling. This is why 
we employed the Borg scale as a means for adjusting weight. 
None of the participants complained that the training was too 
hard. Instead, some said that the load was too light and wanted 
to increase it but we explained to them that the training was not 
for strengthening muscle but for awaking unused muscles.  
There is a way of walking specific to the elderly that makes 
them prone to falls, and this is not immediately improved by the 
training. We expect that to occur by the next session 
(conducted on December 6, described later) and I think that 
the effect of the training should be evaluated also from the 
viewpoint of a participant’s outlook on life and mental health.”
 

Participant Status
 
Attendance by the 8 participants in the program was very 

good. At the end of November, most participants were absent 
from training only once or twice from the 25 training sessions.

 One of the participants expressed, “I have to tend to a sick 
family member and so this training is a good way of releasing 
stress.” The family members of one participant also said, “I want 
him to continue the training because it’s put him in great 
condition”.

 Another participant commented, “The training is fun 
because all participants do it together. First, I found stretching 
exercises difficult but now I’m quite comfortable with all of the 
machines. The amount of exercise seems just right.

Before I started this training, I had grown accustomed to 
climbing stairs very slowly, alternating my weight from foot to 
foot because of pain in legs. But the pain subsided soon after I 
started the training and I was happy to find I could climb stairs 
without pain.

For the past twelve years, I have had to travel to Kita Kyusyu  
city to receive therapy following a cerebral hemorrhage but my 
blood pressure has now stabilized enabling me to receive 
therapy at a local hospital. I take a taxi to the local hospital but 
on one particular day, I decided to walk. Within an hour, I 
walked all the way home without any pain. All of my family 
members are very surprised by the change.”

The lively expressions on the faces of all of the participants 
was an impressive sight following the training program.
 

Effect And Results Observed To Date
 
Table 2 shows physical fitness measurements used to 

evaluate the effect of muscle rehabilitation.

The above items were measured among the 8 participants 
before and after completion of the program and the data 
obtained is shown in Table 3. Statistically significant 
improvement was shown, particularly in the time required for 
the 10 meter walk and the Timed Up & Go. 

Future Tasks

We asked representatives of the nursing insurance 
department in the welfare division of Yukuhashi City 
government, who took part program as staff members, to 
present issues and future tasks for the program.

1. Recruiting Participants
 As it was the first year of the program, we wanted to make 

sure we ran the program with precision but we still wanted to 
recruit as many as 15 participants. This proved difficult, 
however, and we were able to recruit only 8 for this year. This is 
due in part to the very strict selection criteria but we also 
found, from door-to-door canvassing, that many people refused 
because "no friends or acquaintances will participate.” Of this 
year’s group, the female participants knew each other from the 
beginning, while male participants did not know each other but 
became friends through the program.

This year’s results will be published in the city news report to 
facilitate recruitment for next year. We hope to recruit 15 
participants. In this case, however, we will need to implement 
changes to the program to accommodate 15 participants as only 
4 people can conduct machine training at one time, and some 
activity must be provided for the 11 people waiting to use the 
machines.
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①Time required to complete a 10 meter walk 

②Timed Up & Go (time required for standing up from a chair, walking 

around a cone placed 3 meters away and returning to a seated position 

in the chair.) 

③Grip strength 

④Functional reach (the arm is raised 90 degree and distance of reach is 

measured while body balance is maintained.) 

⑤Time standing on one foot with eyes opened 

⑥Time standing on one foot with eyes closed 

⑦Sitting torso flex (both hands extended toward toes in sustained sitting 

position to measure flexibility) 

⑧Lower leg extension strength 

⑨2-minute stepping exercise

Table 2: Items For Measurement Of Physical Fitness In This 
Program

(Source) Data supplied from Professor Shinya Matsuda,  UOEH  and “Power Rehabilitation 

Implementation Manual” (May 2004) edited by Power Rehabilitation Research Group, page 37

Table 3: Measurement Items Showing Significant Improvement 
After Rehabilitation Of Muscle Strength

(Source) Data supplied by Professor Shinya Matsuda , UOEH

Time required  
for 10-m walking 
(seconds)

Mean SD

Before rehabilitation of muscle  
strength 
 
After rehabilitation of muscle  
strength

10.8 
 

7.5

3.6 
 

2.0

12.4 
 

8.1

4.9 
 

2.5

Before rehabilitation of muscle  
strength 
 
After rehabilitation of muscle  
strength

Time required 
Timed Up & Go  
(seconds)
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3. Continuation Rate 
After a review of the current status for the TWR exercise 

programs in each community, the continuation rate has been 
high across the board. About 90% of the participants have 
stayed on the program even in those communities that have 
already been operating the program for over a year. Since fees 
are collected from participants in this program, the 
continuation rate is calculated based on continued payment of 
fees. 

According to the results of a questionnaire on why 
participants continued their exercise classes, some of the 
reasons cited for continuation were: “Kind instructors”, “Sense 
of security and safety because it is conducted by the 
community in cooperation with Tsukuba University”, “The use 
of a pedometer allows me to confirm how much I’m 
exercising”, “Training on an exercise bike is fun”, “It’s easy to 
continue because I can fit it to my schedule.” Program 
content, instructor quality, monitoring and daily evaluation 
were all shown to be important factors.

Present Issues And Future Deployment

1. Conducting Measurement Of Physical Fitness
When a large employer’s self-insured health insurance 

society considers deployment of a health promotion program, 
taking measurements of physical fitness becomes one vital 
task. Individual exercise programs by TWR are prepared based 
on evaluations of medical checkups and physical fitness. In the 
case of a local community operating the program, physical 
fitness can be measured by utilizing existing facilities and 
services in the community. In the case of a private business, 

measurement facilities and personnel are harder to secure. To 
address this problem, one alternative under current review is 
the use of video questionnaires as a rudimentary evaluation 
system with questions such as, “Can you do this exercise?” 
accompanied by visuals and where individual physical fitness 
is simply evaluated based on a “yes/no” response.

2. Exercise Incentive
Although a high continuation rate among participants was 

demonstrated in the program heretofore described, one future 
challenge is how to make those who are not particularly 
interested in exercise and have poor physical fitness 
participate in a health promotion program.

As a representative of the Chiba Prefecture Health 
Promotion Consortium since 2004, TWR is conducting e-
wellness system demonstration projects in cooperation with 
the prefecture and local authorities to create a health service 
industry. TWR is trying to spread health promotion programs 
to the entire prefecture, maintain e-wellness systems through 
a division of roles between the prefecture and local 
communities, establish a system for developing instructors, 
and conduct health promotion programs in cooperation with 
private organizations and local governments geared to 
enabling the participation of many people.
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