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Abstract

Objective: Although exercise therapy intervention for frail elderly people was not of great interest

in the past, it has recently drawn attention as a method to prevent and improve conditions requiring

care since the enforcement of the Long-Term Care Insurance Law and the revision of the long-term

care insurance system. This randomized controlled trial was performed to evaluate the effects of

exercise therapy using the Takizawa Program.

Methods: In this randomized controlled trial, we evaluated the effects of exercise therapy on the

frail elderly, including those who need a high level of care, in terms of two factors: the range of motion

and the functional independence measure. The subjects were 145 females admitted to special nursing

homes for the elderly. They were stratified according to their care levels and randomly assigned to

either the exercise therapy intervention group or the control group.

Results: The range of motion values in the flexions of both shoulders, the right knee extension, and

the dorsal flexions of both ankles significantly increased only in the exercise therapy intervention

group. The functional independence measure score did not improve in the exercise therapy interven-

tion group.

Conclusion: Exercise therapy should be used for the frail elderly requiring a high level of care.

Key words: randomized controlled trial, exercise therapy, frail elderly, range of motion (ROM), functional

independence measure (FIM)

Introduction

Exercise therapy for the frail elderly was previously

considered to be of little interest. However, the Long-Term Care

Insurance Law enforced in 2000 has raised interest in exercise

therapy for disabled elderly people in the maintenance phase

(1–5). Furthermore, the long-term care insurance system will

be changed to a care prevention-oriented system in 2006 (6).

The goal of this system is to maintain and improve the con-

ditions requiring long-term care and to prevent the aggrava-

tion of their conditions. Exercise therapy for the frail elderly is

necessary to achieve this goal. However, this therapy is only

applied to at-home patients who require light care or who are

at a high risk of disabilities requiring care.

For patients admitted to special nursing homes, trials to

change the “activity of daily living (ADL) to perform possibly”

to “ADL to perform definitely” (7, 8) are conducted, but

exercise therapy for maintaining and improving motor func-

tions that are essential for ADL is not yet regularly performed.

Many long-term-care facilities use recreation as a substitute

for exercise therapy, although it is often, for safety reasons,

performed while sitting, which limits its effects on the functions

of the lower limbs and trunk and promotes disuse atrophy (9).

Thus, exercise therapy for the frail elderly has increasingly

drawn attention, but it has generally only been applied to

patients requiring light care.

We have developed the Takizawa Program as an exercise

therapy for the bedridden elderly with marked hypofunction

(10–14), and we have used it for approximately 15 years.

The Takizawa Program (11), which was used in this study, is

designed so that the frail elderly can perform essential physical

exercises to achieve upright position and gait. The program uses

exercises ranging from assistive to resistive, according to the
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conditions of the subjects, to increase the range of motion

values of large joints and the movements of large muscles in the

trunk and limbs. Most of these exercises, however, are active

assistive exercises.

The program is performed three times per week while sit-

ting or standing. The program includes the following exercises:

1. Upper limb range of motion exercise using a movable

pulley

2. Trunk flexion and twisting exercise with abdominal

breathing

3. Ankle plantar-dorsal flexion exercise using the instrument

“PATA”

4. Knee flexion-extension exercise using the instrument

“KORO”

5. Shoulder and elbow flexion-extension exercise

6. Knee extension exercise

7. Hip flexion exercise

8. Standing balance exercise using parallel bars or stall bars.

9. Hip abduction, hip flexion, hip extension, squat, and tip-toe

standing using parallel bars.

10. Walking forward, backward, and sideward using parallel

bars.

11. Ambulatory exercise using a walker developed specifically

for this program (15). It has “sleds” on the front wheels to

prevent the user from reaching high speeds.

This program is now widely practiced as an individual

exercise therapy for the frail elderly in some special nursing

homes for the elderly and in geriatric hospitals, but no data has

been obtained from studies including a randomized controlled

trial (RCT). Clarifying the efficacy of this exercise therapy for

the patients in these facilities may draw more attention to

exercise therapy for the frail elderly.

Therefore, this RCT was performed to evaluate the effects

of exercise therapy using the Takizawa Program in terms of two

factors: range of motion (ROM) and functional independence

measure (FIM).

Subjects and Methods

Subjects

The subjects were female patients in three special nursing

homes for the elderly in the Tokyo Metropolitan area and

Niigata Prefecture who were in stable health and agreed to

participate in this study. The subjects in each nursing home

were stratified in terms of their care levels and then randomly

assigned to either the exercise therapy intervention group (Ex

group) or the control group (Co group).

Care levels are defined in the Long-Term Care Insurance

Law, and are determined on the base of the total time required

for assistance with ADL’s, Instrumental ADL’s, functional train-

ing, and medical services. The care levels and corresponding

estimated times per day required for care are as follows (6).

Assistance needed: from 25 to 30 minutes (because the

patients classified in this level are not admitted to facilities,

they were not included in this study).

Care level 1: from 30 to 50 minutes.

Care level 2: from 50 to 70 minutes.

Care level 3: from 70 to 90 minutes.

Care level 4: from 90 to 110 minutes.

Care level 5: 110 minutes or longer.

This study was reviewed and approved by the ethics

committee of each of the participating facilities and the ethics

committee of Niigata University of Health and Welfare. The

purpose of this study and the contents of the exercise program

were explained in detail by the health care staff to each subject

or her appropriate family member when a subject could not

understand by herself. All the subjects or their families gave

written informed consent before participating in this study.

Exercise therapy and procedure

Exercise therapy interventions were performed three times

per week for three months at all the facilities. Even though

these facilities are special nursing homes for the elderly, they

can provide organized physical exercise and have nurses and

careworkers who serve as physical exercise instructors.

Endpoints and measurers/evaluators

ROM value was measured, and FIM score was obtained to

evaluate the effects of the exercises.

ROM value was measured for shoulder flexion, knee

extension, ankle dorsal flexion, and ankle plantar flexion

using the method recommended by the Japanese Orthopedic

Association and the Japanese Association of Rehabilitation

Medicine. Measurements were made before and after the

exercise therapy intervention. At the nursing homes in Niigata,

the patients exercise sessions were led by one physical

therapist, whereas at the nursing home in Tokyo, the exercise

sessions were led by physical exercise trainers and the exercises

were checked by the same physical therapist who visited the

Niigata nursing homes once a month. The evaluators of ROM

were physical therapists working for other facilities, who were

not involved in the exercise therapy.

The FIM method is used to evaluate ADL in the integrated

data system that was developed in 1979 through the Stroke

Outcome Study, which was conducted by the American

Congress of Rehabilitation Medicine in cooperation with the

American Academy of Physical Medicine and Rehabilitation,

primarily involving 17 facilities. FIM consists of 18 factors,

and is characterized by examining the details of self-care and

transfer activities and also by addressing issues of communica-

tion and social cognition (16). Saitoh et al. (17) have reported

that the time needed for care is 1.61 minutes per item.

The functional levels and scores of FIM include the fol-

lowing seven grades:

7: No assistance from others is needed in performing ADLs.

(Complete independence)

6: One or more of the following are needed to perform any

ADL: use of assistive devices, longer time than usual, and

safety considerations. (Modified independence)

5: Assistance including monitoring patients or setting up nec-

essary devices is needed in performing ADLs. (Supervision,

Setup)

4: Patients exerting 75% or greater effort to perform the

exercises and need no more assistance than just mild

physical support. (Minimal assistance)

3: Patients exerting between 50 and 75% effort to perform
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the exercises and need more assistance than mild physical

support. (Moderate assistance)

2: Patients exerting between 25 and 50% effort to perform the

exercises. (Maximal assistance)

1: Patients exerting less than 25% effort to perform the exer-

cises. (Total assistance)

The evaluators of FIM in this study were the careworkers

who provided daily care to the patients, and were blind to the

patient’s assignments to the Ex or Co group.

Statistical analyses

The distribution of the care levels was analyzed using the

chi-square test. Mean ages were compared using Student’s t-

test. ROM values before and after the exercise therapy interven-

tion were compared in each group using the paired-t test and

between both groups using Student’s t-test. FIM scores were

compared between the two groups before and after the exercise

therapy interventions using Mann-Whitney’s U test, and those

before and after the exercise therapy intervention were com-

pared in each group using the Wilcoxon signed-rank sum test.

Results

Characteristics of subjects from three facilities

The number of subjects and the timing of the study in each

facility were as follows:

Facility A in Niigata admitted 72 patients, and 60 of them

were female, of whom 52 participated in a study performed

from May to August in 2003. Facility B in Tokyo admitted 104

patients, and 84 of them were female, of whom 59 participated

in a study performed from November, 2003 to January, 2004.

Facility C in Niigata admitted 50 patients, and 40 of them were

female, of whom 38 participated in the study performed from

June to September in 2004. The total number of subjects from

the three facilities was 149 (Ex group 74; Co group 75), of

whom 145 subjects (Ex group 71; Co group 74) participated

throughout their entire intervention period. FIM score was

measured for all the subjects, but ROM value was measured

only for 67 subjects in the Ex group and 58 subjects in the Co

group (Table 1). ROM value was not measured in some subjects

because they were absent as a results of hospitalization or were

sick on the day of the measurement.

Table 1 shows the distribution of care levels for the

subjects in the Ex and Co groups whose FIM score and ROM

value were measured before and after the exercise therapy

intervention. There was no significant difference in the distri-

bution of care levels between the Ex and Co groups (for the

subjects whose FIM score was measured, p=0.965; for the

subjects whose ROM was measured, p=0.357).

For all the subjects, the mean period from admittance to

the beginning of the intervention study was 1256 days (30–

11940 days), and the median of the period from admittance to

the beginning of the intervention study for the Ex group was

1160.5 days and that for the Co group was 1280.5 days. The

mean ages were 84.85±7.30 in the Ex group and 86.25±6.59 in

the Co group (p=0.114).

Comparison of ROM values

 (1) Comparison of ROM values between groups before

exercise therapy intervention

The baseline differences in ROM values between both

groups were not significant except right shoulder flexion

(p=0.048) (Table 2).

 (2) Comparison of ROM values between groups after exercise

therapy intervention

The ROM values for right shoulder flexion (p=0.001), left

shoulder flexion (p=0.005), right knee extension (p=0.022), and

left knee extension (p=0.047) were significantly higher in the

Ex group than in the Co group (Table 2).

 (3) Comparison of ROM values between before and after

exercise therapy intervention for each group

The Ex group showed improvements in ROM values for

right shoulder flexion (p=0.009), left shoulder flexion (p=

0.028), right knee extension (p=0.001), right ankle dorsal

flexion (p=0.005), and left ankle dorsal flexion (p=0.006)

compared with those before the exercise therapy intervention

(Table 2). On the other hand, the Co group showed no

significant improvements.

 (4) Difference in amount of change in ROM value between

before and after exercise therapy intervention

As for differences in the amounts of change in ROM

value, the values of right knee extension (p=0.069), and left

ankle dorsal flexion (p=0.018) markedly increased in the Ex

group (Table 3).

Table 1 Distribution of care levels for subjects

Care level
$

Length of time for care per day
$

Number of subjects whose FIM* was measured Number of subjects whose ROM
#

 was measured

Ex group
¥

Co group
¥

p value
&

Ex group
¥

Co group
¥

p value
&

1 from 30 min. to 50 min. 5 4 5 3

2 from 50 min. to 70 min. 9 10 9 2

3 from 70 min. to 90 min. 19 17 16 15

4 from 90 min. to 110 min. 16 17 15 15

5 110 min. or longer 22 26 22 21

Total 71 74 0.965 67 58 0.357

* Functional Independence Measure.

 #

 Range of motion.

 $

 Care level is defined in the Long-Term Care Insurance Law, and determined on the bases of the total time required for assistance.

 ¥

 Value indicates number of subjects.

&

 p value by chi-square test for independence test.
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 (5) Difference in amount of change in ROM value between

before and after exercise therapy intervention by care level

For care level 3, statistically significant differences in ROM

values were observed for right knee extension (p=0.036), right

ankle dorsal flexion (p=0.035), and left ankle dorsal flexion

(p=0.006) in the Ex group. For care level 4, a significant

difference in ROM values was observed for right shoulder

flexion (p=0.016) in the Ex group (Table 3).

Comparison of FIM scores

 (1) Comparison of FIM scores between groups before exercise

therapy intervention

No difference in the baseline FIM scores before exercise

therapy intervention was observed between the groups except

for that in the baseline FIM scores for expression which was

significantly higher in the Ex group (p=0.034). The mean FIM

scores for eating were within the range of 4 (minimal assistance

Table 2 Differences in range of motion values between groups before and after exercise therapy intervention

Before intervention p value After intervention p value
#

After intervention p value p value

Ex group* Co group* Before Ex group* Before-after Co group* Before-after After

Right shoulder flexion 109.6±38.5 95.3±40.2 0.048
#

116.3±34.5 0.009
$

93.4±43 0.471 0.001
##

Left shoulder flexion 109.6±34.3 97.1±39.1 0.070 114.7±31.6 0.028
$

95.8±39.7 0.899 0.005
#

Right knee extension −24±21 −29.3±27.3 0.244 −19.1±18.7 0.001
$$

−29.9±30.1 0.615 0.022
#

Left knee extension −20.6±23.7 −25±25.1 0.330 −18.9±20.8 0.565 −28.8±31.4 0.347 0.047
#

Right ankle dorsal flexion 1.8±25.2 4.6±13.8 0.249 5.1±9.6 0.005
$$

3.8±15.4 0.825 0.630

Left ankle dorsal flexion 0.9±15.5 3.3±14 0.416 4.7±16.5 0.006
$$

2.7±13.2 0.806 0.464

Right ankle plantar flexion 35.7±11.7 33.9±15.8 0.498 36.5±10.9 0.583 36.2±12.2 0.353 0.872

Left ankle plantar flexion 37.2±9.9 34.5±11.9 0.202 36.7±11.5 0.212 37.0±11.9 0.089 0.479

* Value indicates average range of motion in degrees of subjects.

 #

 p<0.05, 
##

 p<0.01 by Student’s t-test.

 $

 p<0.05, 
$$

 p<0.01 by paired t-test.

Table 3 Comparison of amounts of change in range of motion (ROM) values between groups before and after exercise therapy

intervention by care level

Care level

Right shoulder flexion Left shoulder flexion

Ex group* Co group* p value Ex group* Co group* p value

All subjects 6.7 −1.9 0.188 5.2 −1.3 0.182

Levels 1 and 2 2.3 1.0 0.439 4.3 9.0 0.196

Level 3 4.7 1.3 0.288 7.8 8.3 0.476

Level 4 10.3 −10.3 0.016
#

5.0 −12.0 0.064

Level 5 8.6 −3.3 0.070 4.1 −2.9 0.185

Right knee extension Left knee extension

Ex group Co group p value Ex group Co group p value

All subjects 4.9 −0.6 0.069
#

1.8 −3.8 0.290

Levels 1 and 2 1.3 −3.0 0.090 5.7 −4.0 0.1547

Level 3 7.2 −0.3 0.036
#

2.8 −5.7 0.0804

Level 4 8.7 6.7 0.328 4.7 7.3 0.3340

Level 5 3.2 −5.5 0.120 −3.6 −10.2 0.2676

Right ankle dorsal flexion Left ankle dorsal flexion

Ex group Co group p value Ex group Co group p value

All subjects 3.3 −0.8 0.166 3.8 −0.6 0.018
##

Levels 1 and 2 0.7 −1.0 0.364 3.3 0.0 0.178

Level 3 4.7 −1.3 0.035
#

5.3 −3.3 0.006
##

Level 4 3.7 3.7 >0.95 −0.7 −1.0 0.457

Level 5 3.9 −3.6 0.123 5.9 1.4 0.113

Right ankle plantar flexion Left ankle plantar flexion

Ex group Co group p value Ex group Co group p value

All subjects 0.8 2.3 0.610 0.4 2.5 0.212

Levels 1 and 2 1.3 −2.0 0.281 3.7 6.0 0.358

Level 3 7.5 5.0 0.279 5.9 6.7 0.441

Level 4 6.0 2.0 0.153 −8.0 −2.0 0.096

Level 5 0.2 4.3 0.257 −1.5 1.8 0.447

* Value refers to average change in range of motion degrees.

 #

 p<0.05, 
##

 p<0.01 by Student’s t-test.
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is needed) to 3 (moderate assistance is needed) in both groups,

and the mean scores for most of the other items were

approximately 2 (maximal assistance is needed) (Table 4).

 (2) Comparison of FIM scores between groups after exercise

therapy intervention

Comparison between groups after the exercise therapy

intervention showed that FIM scores for eating (p=0.043) and

comprehension (p=0.045) were significantly lower in the Co

group than in the Ex group (Table 4).

 (3) Comparison of FIM scores between before and after

exercise therapy intervention for each group

Comparison between before and after the exercise therapy

intervention showed no significant differences for any items in

either group (Table 4).

 (4) Comparison of total FIM scores by care level

As for the total FIM scores by care level, a comparison

between the two groups after the exercise therapy intervention

showed a significant decrease in FIM score for care levels 1 and

2 in the Co group (p=0.033) (Table 5).

 (5) Difference in amount of change in FIM

The mean amounts of change in total FIM scores were

compared, but there was no significant difference between the

Table 4 Differences in funcional independence measure (FIM) score between groups before and after exercise therapy intervention

Before intervention p value
#

After intervention p value
$

After intervention p value
$

p value
#

Ex group* Co group* Before Ex group* Before-after Co group* Before-after After

FIM motor items

(Self-care)

Eating 4.1±2.0 3.5±2.3 0.089 4.0±2.0 −0.942 3.4±2.2 −0.988  0.043
#

Grooming 2.9±2.1 3.2±2.0 0.105 3.2±2.0 0.500 2.7±2.1 −0.944 0.054

Bathing 2.4±1.7 2.0±1.6 0.050 2.4±1.8 −0.679 2.1±1.6 0.564 0.113

Dressing, upper body 2.7±2.0 2.5±2.1 0.072 2.7±2.0 −0.800 2.5±2.1 0.500 0.084

Dressing, lower body 2.5±2.0 2.3±2.0 0.073 2.4±1.9 −0.935 2.3±2.0 −0.603 0.097

Toileting 2.7±2.4 2.3±2.0 0.110 2.6±2.3 −0.928 2.4±2.2 −0.948 0.246

(Sphincter Control)

Bladder management 2.4±2.0 2.3±2.0 0.373 2.4±2.0 −0.531 2.3±1.9 −0.557 0.354

Bowel management 2.7±2.3 2.6±2.2 0.466 2.7±2.3 −0.531 2.5±2.1 −0.926 0.324

(Transfers)

Bed, chair, wheelchair transfers 3.2±2.2 3.0±2.4 0.231 3.0±2.3 −0.895 2.8±2.3 −0.992 0.178

Toilet transfer 3.1±2.3 2.9±2.3 0.145 3.0±2.3 −0.973 2.7±2.3 −0.978 0.234

Tub, shower transfers 2.1±1.6 2.2±1.7 0.392 2.2±1.6 −0.705 2.1±1.6 −0.864 0.319

(Locomotion)

Walk/wheelchair 3.1±2.2 2.8±2.3 0.142 3.0±2.1 −0.804 2.8±2.1 −0.703 0.157

Stairs 1.8±2.5 1.6±1.5 0.144 1.6±1.4 −0.877 1.6±1.3 −0.658 0.580

FIM cognitive items

(Communication)

Comprehension 2.9±1.9 2.6±1.9 0.068 3.0±1.8 0.856 2.5±1.7 −0.622  0.045
#

Expression 3.0±1.8 2.6±1.9 0.034
#

2.8±1.8 −0.967 2.5±1.7 −0.749 0.110

(Social cognition)

Social interaction 2.9±2.0 2.6±2.1 0.078 2.8±1.9 −0.564 2.3±1.8 −0.978 0.014

Problem solving 2.3±1.8 2.0±1.6 0.118 2.1±1.8 −0.993 1.9±1.5 −0.976 0.131

Memory 2.4±1.9 2.2±1.9 0.195 2.4±1.8 0.562 2.2±1.8 −0.704 0.110

Total 49.6±30.1 44.9±30.2 0.059 48.4±29.6 0.970 43.4±29.6 −0.998 0.050

* Value indicates mean score of FIM.

Scoring criteria of FIM, full score of FIM is 126 (18 items × 7).

7: Complete independence. 6: Modified independence. 5: Supervision, Setup. 4: Minimal assistance. 3: Moderate assistance. 2: Maximal assistance.

1: Total assistance.

 #

p<0.05 by Mann-Whitney’s U test.

 $

p value by Wilcoxon signed-rank sum test.

Table 5 Differences in total score of functional independence measure (FIM) between groups before and after the exercise therapy

intervention for each care level

Care level

Before intervention p value
#

After intervention p value
$

After intervention p value
$

p value
#

Ex group* Co group* Before Ex group* Before-after Co group* Before-after After

Levels 1, 2 99.7±14.3 85.8±22.9 0.089 98.9±12.2 0.500 83.3±22.3 0.271  0.033
#

Level 3 53.9±22.4 62.4±23.7 0.270 52.6±20.5 0.325 61.5±23.9 0.362 0.182

Level 4 40.5±15.9 32.4±14.8 0.092 37.5±16.6 0.070 29.8±12.4 0.059 0.108

Level 5 24.8±9.04 21.3±8.25 0.072 24.5±8.95 0.972 20.6±7.07 0.056 0.075

* Value indicates mean of total FIM score.

 #

p value by Mann-Whitney’s U test.

 $

p value by Wilcoxon signed-rank sum test.
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Ex and Co groups for all subjects and for each care level

(Table 6).

Discussion

In this study, we evaluated the effects of exercise therapy

(Takizawa Program) intervention on the frail elderly using RCT

with two factors: ROM and FIM.

The ROM values of the subjects admitted to the special

nursing homes for the elderly were very low at the baseline.

Normal ROM values have been determined by the Japanese

Orthopedic Association and the Japanese Association of

Rehabilitation Medicine, but several studies have shown that

the normal ROM values vary depending on age and sex (18,

19). Okabe et al. (19) have reported the mean ROM values of

women aged from 70 to 80 as follows: shoulder flexion, 161°;

knee extension, −3°; ankle dorsal flexion, 21°; and ankle plantar

flexion, 53°.

Our baseline measurements were lower than the standards

of the Japanese Orthopedic Association and the Japanese

Association of Rehabilitation Medicine (1995). Furthermore,

these values were lower than the averages by age, which may be

due to the effect of disuse atrophy. Fukuya (9) has reported that

the failure to stand up and remain in an upright position as

independent actions for longer than 1 minute per day in daily

life results in limitations in ankle dorsal flexion. Fukuya has

also reported that people who remain in a sitting position for

more than 1 hour have limitation in knee extension. The

subjects of this study had difficulty standing up and remaining

in an upright position as independent actions, as described by

Fukuya (9), and spend most of the day sitting in a wheelchair.

In addition, because raising the upper limbs overhead is not

required in their daily lives, such action was thought to be

limited mainly owing to disuse atrophy.

After the exercise therapy intervention, ROM values only

in the Ex group increased except for tthat of ankle plantar

flexion. The ankle plantar flexion value did not change in the

Ex group but increased in the Co group. In contrast, the ankle

dorsal flexion value decreased in the Co group, which indicated

that the drop foot symptom was aggravated in the subjects of

the Co group and improved in those of the Ex group.

The exercise therapy intervention used in this study, which

is called the Takizawa Program, is characterized by the use

of simple instruments. These instruments include a “movable

pulley” for the shoulders, PATA for plantar and dorsal flexion

of the ankles, and “KORO” for flexion and extension of the

knee. According to Endo et al. (20), the motion range of PATA

for ankle dorsal flexion is 0–25° and the motion range of

KORO for knee flexion is 30–110°. These instruments were

used to assist with repetitive exercise within the subjects’

individual ROM. Repetitive exercises were performed with

the help of assistants when the subject could not move, and

assistance was reduced as the numbers of spontaneous actions

of the subject increased. The instruments were equipped with

springs and blocks so that users could move them with little

effort, thus, the subjects were also assisted by the instruments.

Such spontaneous action reportedly promotes secretion of

extracellular fluid in the matrix of tissues that constitute joints

and prevents changes in cell functions (21). Therefore, this

exercise therapy intervention with the aid of instruments

(Takizawa Program) is considered suitable for improving ROM.

In this study, the subjects showed a difference in the baseline

ROM values between the right and left joints, and they also

showed a difference in the amount of change in ROM value

after the exercise therapy intervention between the right and

left joints. These findings were observed from the subjects

having disorders such as hemiplegia and rheumatoid arthritis,

which do not occur symmetrically in the right and left joints.

FIM score did not significantly increase or decrease after

the exercise therapy intervention in either group. However, the

Co group showed lower scores for eating and comprehension

than those of the Ex group after the exercise therapy interven-

tion. Additionally, the comparison of the total scores by care

level between the groups indicated that the total score of the Ex

group was higher than that of the Co group for care levels 1 and

2. This finding indicates that an appropriate exercise therapy

intervention for people who need light care may delay the

aggravation of their function.

In this study, the exercise therapy intervention could not

increase the FIM score or improve ADL of the frail elderly.

ADL of the frail elderly is difficult to improve, and, in

particular, the more difficult the improvement in ADL in

patients with a chronic cerebrovascular disorder becomes, the

longer the disease persists (22–24). Intensive training could

improve actions such as sitting up, standing up, and gait,

whereas improvements in ADL probably require not only

improvement of actions but also various factors such as the

motivation of patients, the consciousness of caregivers, and

environmental factors, including the residential environment.

For 80.4% of the subjects of this study who were 80 years old

and over, who were in need of long-term care and who on

average fell into care level 5, achieving apparent improvement

seemed particularly difficult. In addition, an improvement in

ADL was not apparent probably because the subjects of this

study included patients with dementia.

In this study, five stratified care levels seemed to be too

high for the number of subjects, thus, studying subjects at the

same care level may better reveal the effects and problems of

the program.

The maintenance of the function level acquired through

rehabilitation is reported to be influenced by not only motor

function factors but also by psychosocial factors (23). In one

study, it was found that 15 to 20% of patients who need a high

level of care could improve their ADL if they have motivation

Table 6 Average differences in functional independence measure

(FIM) scores before and after exercise intervention

Ex group* Co group* p value
#

Total −1.2±6.9 −1.5±5.49 0.823

Care levels 1, 2 −2.2±7.6 −2.4±9.59 0.948

Care level 3 −0.3±9.16 −1.0±5.32 0.765

Care level 4  −3±6.32 −2.4±5.05 0.770

Care leve 5 −0.2±4.19 −0.7±1.97 0.642

* Value indicates average change in FIM scores before and after inter-

vention.

 #

p value by Mann-Whitney’s U test.
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(2). Decreases in the levels of gait function and some other

functions were reported to become evident after a certain period

of time after discharge (24). In this study, we examined the

amounts of changes in ROM value and FIM score after exercise

therapy intervention, but a multifaceted analysis involving

psychological factors, environmental factors, and time of the

start of exercises may be necessary to more accurately deter-

mine the effects of various exercises on the frail elderly.

In conclusion, the exercise therapy intervention used in

this study, which is called the Takizawa Program, was found to

be effective for the frail elderly, regardless of the types of

disorder and disease. Future studies of this exercise therapy

intervention should also include the frail elderly at high care

levels as the target population.

References

( 1 ) Chino N. Investigation into the actual condition of rehabilita-

tion medicine for chronic cerebral vascular accident. Nagoya,

Japanese Foundation for Aging and Health, 2002. (Article in

Japanese)

( 2 ) Japanese Physical Therapy Association (ed.) The Report on

the Ability of Activity of Daily Living in Elderly People

and Rehabilitation Care. Tokyo: Japanese Physical Therapy

Association; 2004. (Article in Japanese)

( 3 ) Yamazaki H. A study of the effect of rehabilitation training

for the physically disabled in hospital. Journal of Transporta-

tion Medicine. 2002;56:12–18. (Article in Japanese)

( 4 ) Hosoe M, Takahasi Y, Matsuo A, Nisiwaki M. Rehabilitation

of chronic stroke elderly patients. Gero onsen hospital annual

report. 2001;28:1–6. (Article in Japanese)

( 5 ) Kusakabe K, Arata S, Nisiwaki M, Kiriyama K, Maeda K,

Shimura I, et al. Effect of medical rehabilitation for chronic

stroke patients. Gero onsen hospital annual report. 2000;27:

79–82. (Article in Japanese)

( 6 ) Health and Welfare Statistics Association (ed.) Journal of

Health and Welfare Statics. 2005;52:173–184. (Article in

Japanese)

( 7 ) Morita H, Sionaka M, Hurui T, Miyakawa Y, Shimada T.

The psychology and environmental factor affecting the gaps

between capability ADL and performance ADL in the home-

bound post stroke hemiplegic elderly-analysis by structural

equation model. Sogo Rehabilitation. 2003;31:167–174.

(Article in Japanese)

( 8 ) Sakurada M, Suzuki S, Asanuma T, Chiba M, Nanami T,

Uemura S. The analysis of difference between the residents in

health service facility for aged-who do and don’t to do daily

activity. The Akita Journal of Physical Therapy. 2002;10:47–

50. (Article in Japanese)

( 9 ) Fukuya Y. Disuse syndrome and physical therapy for the

disabled living at home. The Japanese Journal of Physical

Therapy. 1995;29:852–857. (Article in Japanese)

(10) Society for the Study of Rehabilitation in the 21st century

(ed.) Re-acquirement of the Gait of Bedridden Elderly.

Fujisawa, Civil; 1996. (Article in Japanese)

(11) Takizawa S, Kimura T, Kijima H, Okamoto Y, Nagaoka K,

Morita Y, et al. Biophilia rehabilitation and proposition of the

solution to the aging crisis. International Society of Physical

and Rehabilitation Medicine. 2001;729–734.

(12) Takizawa S, Kimura T, Kijima H, Okamoto Y, Nagaoka K,

Kanai Y, et al. Ambulation from bedridden. International

Society of Physical and Rehabilitation Medicine. 2001;747–

752.

(13) Takizawa S. An application of the civil technology to the

sustainable aged society. Biophilia Rehabilitation Journal.

2004;2:1–24.

(14) Usizawa K, Takizawa S, Nagasawa H, Makita M, Kimura T,

Takizawa K. Statistical evaluation of rehabilitation to the

disabled elderly based Takizawa-program. Biophilia Rehabil-

itation Journal. 2004;2:71–80.

(15) Morita Y. Clinical evaluation of new type of walker with a

seat and two fore sleds. Biophilia Rehabilitation Journal.

2004;2:51–56.

(16) Data management service of the uniform data system for

medical rehabilitation and the center for functional assess-

ment research. Guide for use of the uniform data set for

medical rehabilitation. New York: State University of New

York; 1990.

(17) Saitoh E. New assessment tool for stroke, FIM and SIAS.

Journal of Clinical and Experimental Medicine. 1992;163:

275–291. (Article in Japanese)

(18) Watanabe H. The range of motion of the extremities in

healthy Japanese people. Journal of Orthopedic Science.

1979;53:275–291. (Article in Japanese)

(19) Okabe T, Watanabe H, Amano T. The range of motion of

the extremities in healthy Japanese people—The differences

according to the sex. Sogo Rehabilitation. 1980;8:41–56.

(Article in Japanese)

(20) Endo S, Makita M, Nagasawa H, Takizawa K, Kobayasi K,

Shoji K. Rehabilitation training with two simple machines.

Proceeding of 13th International Congress of World Con-

federation for Physical Therapy. 1999;539.

(21) Nakamura T. Joint contracture. Japanese Journal of Geriatric

Psychiatry. 2002;13:360–365. (Article in Japanese)

(22) Sayama I. Current status of post-stroke patients at home and

follow-up results of their sequential functional changes. Sogo

Rehabilitation. 1998;26:1127–1134. (Article in Japanese)

(23) Nakamura R. Functional Assessment and Prognosis of the

Stroke. Tokyo: Ishiyaku; 1997. (Article in Japanese)

(24) Sunakoda A. Prediction of functional state in stroke patients

living at home. Sogo Rehabilitation. 1998;26:1119–1125.

(Article in Japanese)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


