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Effect of static contraction facilitation technique without stretching in the middle range of
motion of the PNF pattern on the active range of motion of the knee joint in orthopedic patients

Masumoto Kazue" Arai Mitsuo® Shiratani Tomoko® Akagi Satoko"

)

Shimizu Ayumi" Tsuboi Akio * Yanagisawa Ken®”’ Michele Eisemann Shimizu®

Abstract : The purpose of this study was to investigate the immediate effects of a static contraction
facilitation (SCF) technique utilizing a contraction of the target muscle without stretching in the middle
range of motion using a Proprioceptive Neuromuscular Facilitation (PNF) pattern for the extremities on
the active range of motion (AROM) of the knee joints in orthopedic patients. Twenty-one subjects with
orthopedic knee joint disabilities (mean age=79.4 years, SD=8.1) were randomly assigned to a sustained
stretch (SS) group, hold relax (HR) (a maximal static contraction of the antagonist muscles (hip extensor-
abductor-internal rotator muscles)) on stretch using a diagonal position (hip flexion-adduction-external
rotation) group, or SCF (contraction of the target muscle (hamstrings) without stretching in the middle
range of motion using a PNF pattern for the extremities (extension-abduction-internal rotation)) group.
The AROM of knee extension with the hip stabilized at 90 degrees was measured in the supine position
before and after each exercise. The percentage change in AROM before and after each exercise was
calculated. Result: The result of a one-way ANOVA calculated between groups using the percentage
change in AROM showed a significant difference between the groups (p<0.05). A post hoc Scheffé test
revealed that the HR and SCF groups showed significant improvement as compared to the SS group
(p<0.05). Conclusion: These results suggest that the SCF technique have immediate effects for
increasing the AROM of knee joint in orthopedic patients.

Key words : PNF, hold relax (HR), static contraction facilitation technique (SCF), active range of
motion, stretch

Introduction

The mass movement patterns for facilitation of
proprioceptive  neuromuscular  facilitation
(PNF) are spiral and diagonal and closely
resemble the movements used in sports and

)

work activities”. PNF techniques are often

used to induce muscle relaxation and increase
(AROM)  for

neurological and/or orthopedic conditions.

active range of motion

A basic PNF technique for increasing AROM

(i.e., straight leg raising) is the hold-relax (HR)
which
contraction of the antagonist muscle on

technique, utilizes a  shortening
stretch. The antagonist muscle (i.e. hamstrings)
is placed on stretch in a diagonal position (i.e.,
hip extension-abduction-internal rotation) and
maximal resistance is applied with a static
contraction (SC) of the antagonist muscle! .

Intrinsic stiffness or slackness of the intrafusal

muscle fibers at any given time is highly
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dependent on the immediate previous history
of movements and contractions”. To increase
the AROM of the knee joints in normal
subjects, a static contraction facilitation (SCF)
technique utilizing a contraction of the target
muscle (hamstrings) without stretching in the
middle range of motion in a PNF pattern for
the extremities may also have an immediate
effect, as does the HRY |

In the orthopedic patients, the SCF technique
also has immediate effects for increasing the
passive range of motion (PROM) of the knee
joint”. However, the effect of the SCF
technique on the AROM has not been
determined in patients with orthopedic
problems. Deficits in AROM may reflect a
number of factors, including muscle weakness,
pain, muscle spasm, and soft tissue tightness,
which has been reported following injury and
with osteoarthritis®® . If the SCF technique has
an immediate effect on the AROM of knee
joints in orthopedic patients, it may be useful
when direct approaches to improve the AROM
and strengthen the agonist muscles of severely
restricted joints are difficult due to pain or
weakness of the agonist muscle and/or
increase of stiffness of the antagonist muscle.
The purpose of this study was to investigate
the immediate effects of the SCF technique
using a PNF lower extremity pattern (extension-
abduction-internal rotation) on the AROM of

the knee joints.

Participants

The source patients consisted of 21 patients
(20 women, 1 male) with lower-extremity
orthopedic ~ conditions.  Exclusion  criteria
included any neurological disorder within the
last year that required medical attention. This
study was performed in compliance with the

revised Helsinki Declaration. All participants

gave their written informed consent. The mean
(SD) age was 79.4 (8.1) years (range 50-88
years). The diagnoses of the subjects were
coxarthrosis ~ (two  subjects),  gonarthrosis
(thirteen subjects), tibial plateau fracture (one
subject), distal tibial fracture (one subject), and

femoral neck fracture (four subjects).

Experimental design
Independent variable (technique)
Subjects were randomly assigned to one of
three groups: SS group, HR group or SCF
group. Subjects were positioned supine on a
table. Fach technique was performed by the
primary experimenter. The subject was
instructed to verbally cue the examiner when
he or she felt tension or additional increase in
pain level.

@ SS group: The sustained stretch (SS)
technique is a method in which a target
muscle is elongated to tolerance (ie.
stretching of the hamstrings) at the
relatively pain-free range and the muscle
held at the greatest tolerated length”. SS
was used to maintain hip flexion at 90
degrees while the research assistant moved
the tibia into the terminal position of knee
extension. The subject was asked to relax
the lower extremity in an effort to prevent a
contraction of the muscles from affecting
the stretch. No warm-up was allowed prior
to stretching. The subject's limb was
elevated passively until he or she felt a point
of tension behind the knee (popliteal fossa)
and kept there for twenty seconds.

@ HR group: A maximal static contraction of
the antagonist muscles (hip extensor-

abductor-internal rotator muscles) on stretch

using a diagonal position (hip flexion-
rotation) for

adduction-external twenty

seconds was done (Fig.la). This was

PNFUH—F 13%1%5 201343 H



a) HR technique

b) SCF technique

Figure 1. Intervention

a) HR technique: A maximal static contraction of the antagonist muscles (hip extensor-abductor-
internal rotators) on stretch using diagonal position (hip flexion-adduction-external rotation) for 20

seconds.

b) SCF technique: Maximal resistance to a lower extremity pattern (hip extension-abduction-internal
rotation) without stretching in the middle range of motion.

followed with a 4-second progressive
buildup to a 20-second maximum voluntary
isometric contraction of the hip extensor-
abductor-internal ~ rotator muscles. The
subject pushed his or her leg against the
hand of the experimenter during the
contraction.
® SCF group: We used maximal resistance
against a lower extremity pattern (hip
extension-abduction-internal rotation)
without stretching in the middle range of
motion (Fig.1b). This was followed with a 4-
second progressive buildup to a 20-second
maximum voluntary isometric contraction of
the hip extensor-abductor-internal rotator

muscles.

Dependent variable

The AROM of knee extension with the hip
stabilized at 90 degrees was measured in the
supine position as a parameter of hamstring

flexibility = or  increasing  quadriceps

recruitments before and after each exercise
(Fig.2). The percentage change in AROM after
each technique was calculated in comparison
with the AROM before the technique was

performed.

Measurement protocol

Each measurement was performed by two
experimenters. The AROM of knee extension
with the hip stabilized at 90 degrees was
measured in the supine position. The greater
trochanter, the lateral epicondyle of the femur,
and lateral malleolus were palpated and served
as landmarks during the measurement, as
Orthopedic
Association. The subject was asked to move

outlined by the Japanese

the leg without assistance into knee extension
while maintaining the angle of hip flexion.

PNFUH—F 13%1%5 201343 H



80°

Figure 2. Measurement of active range of motion of the knee joint

The AROM of knee extension with the hip stabilized at 90 degrees was measured in the
supine position as a parameter of hamstring flexibility or increase of quadriceps

recruitments before and after each exercise.

Table 1. Result of a one-way analysis of variance (ANOVA)

Source  Sum of Squares df Mean Square F value P value
Technique 2597.93 2 1298.97 6.11 0.009
Error 3826.8 18 212.6
Total 6424.73 20
Data analysis Results

Statistical Analysis

SPSS for Windows, PASW version 11.0 (SPSS

Inc, Tokyo) was used for the analysis. A

probability level of p<0.05 was used to

determine the statistical significance.

1) Prior to the experimental study, a pilot
study was conducted to determine the
intratester reliability of the AROM values.

2) The differences in the values of AROM
between the groups were examined using a
one-way analysis of variance (ANOVA) with
the post hoc Scheffé test.

AROM  were

compared using a one-way ANOVA.

Percentage changes in

PNF V¥ —7F

The ICC (1,1) values calculated for the pretest-
posttest knee extension data of the control
group were. 96; therefore, the data was
acceptable for the purposes of this study.

The mean (SD) percentage change in AROM
was -12.3 (13.4) for the SS group, -37.1 (18.2)
for the HR group, and -34.5 (11.2) for the SCF
group.

The results of a one-way ANOVA calculated
between groups using the percentage
improvement in AROM showed a significant
difference between groups (p<0.05) (Table 1).
A post hoc Scheffé test revealed that the HR
and  SCF showed
improvements as compared to the SS group

(p<0.05) (Fig.3).

groups significant

13%&% 1% 2013431



Discussion
We found that the SCF technique as well as the
HR technique has significant immediate effects
for increasing the AROM of knee extension as
compared to the SS technique.

The superior changes in ROM that the HR
technique often produces as compared with
other stretching techniques have traditionally
been attributed to autogenic inhibition® .
Autogenic inhibition is what occurs in a
contracted or stretched muscle in the form of a
decrease in the excitability caused by
inhibitory signals sent from the GTOs of the
same muscle®¥. The b afferents, which
originate from Golgi tendon organs, have been
inhibit

motoneurones (autogenetic inhibition) and, at

reported to agonist  (hamstrings)

the same time, to facilitate antagonistic (knee

extensor) motoneurones *'%.

A reduction in antagonist co-activation would

allow an increased expression of agonist

11

muscle force'”’, which may be a cause of

increasing the AROM after the HR and SCF
techniques.

Reciprocally inhibitory action to antagonist
motoneurones is seemingly peculiar, since the
Ib effect on antagonist motoneurones is known
as facilitatory”. The Ib afferents, which
originate from Golgi tendon organs, have been
inhibit

motoneurones (autogenetic inhibition) and at

reported to agonist  (hamstrings)

the same time to facilitate antagonistic (knee
extensor) motoneurones'? .

Proprioceptive impulses set up by active
contraction of the cat's hamstring muscles
readily inhibit decerebrate tonus in the
quadriceps extensor muscle of the same
side'®. However, marked rebound contraction
of the cat's quadriceps brings the tension to
considerably more than its previous resting
level' . A reduction in antagonist co-activation
would also allow increased expression of
agonist muscle force.

Tendon organ afferents tend to discharge
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Figure 3. Percentage change of AROM

HR and SCF groups showed significant improvement as compared to the SS group (p<0.05)
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during movements involving low'*'® to high
force levels'® of active muscle force. Strong
contractions, such as the SCF technique
without stretch, may also change the motor
strategies through the Ib fiber as well as the
HR technique with stretch. After injury of
muscles that cross multiple joints or have
complex architecture, the muscles become
weaker and at risk for further injury'®. The
HR technique that produces the greatest gains
in joint ROM may also produce the greatest
increase in hamstrings EMG activity'”.

If application of the HR techniques with stretch
is difficult because of muscle damage or pain,
application of the SCF technique may be an
effective approach in directly treating the
extremities. The SCF technique without stretch
of the target muscles is an effective and safe
technique for orthopedic patients, who tend to
have pain and/or increase of muscle damage
(e.g., patients with lower-extremity orthopedic
conditions).

The cause of improvement of the AROM may
also be due to specific characteristics of the
orthopedic disease. Disuse atrophy by
immobilization also decreases muscle strength,
which may be due to impairments in central
neural activation and changes in the functional
properties of the central nervous system'®!?.
With regard to the Ib inhibitory interneurones,
many researchers have demonstrated that they
have a wide congervence from the supraspinal
area, which controls the gain and the direction
of the action of the Ib effects'® .

Improvement of the increase in the AROM of
knee extension in orthopedic patients may be
the result of the inhibition of the antagonist
hamstrings activity from the Ib effects

We could not define the cause of the increase
in the AROM of the knee joints, because we did

not evaluate the neuromuscular parameters.

The neuromuscular parameters, such as EMG
activities, should be measured during the
AROM of knee extension in future studies of
the SCF technique.

Conclusion

Our study demonstrated that the SCF
technique used in the middle range of motion
might have immediate effects for increasing
the AROM of knee joints as well as the HR
technique. If antagonist muscle contraction
with stretch is difficult because of pain, the
SCF technique using a PNF pattern in the mid-
range of motion without stretch may be an
effective approach.
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Effects of a resistive static contraction of the pelvic depressors technique on the passive range of
motion of the knee joints in patients with lower-extremity orthopedic conditions.
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Abstract : The purpose of this study was to determine the remote after-effects (RAE) of a resistive static
contraction of the pelvic depressors (SCPD) technique using a Proprioceptive Neuromuscular
Facilitation (PNF) pattern in the mid-range of pelvic motion as an indirect approach in comparison with
direct approaches, such as a sustained stretch (SS) and hold relax (HR) techniques, for the improvement
of the passive range of motion (PROM) of knee extension by lengthening the hamstrings in patients with
lower-extremity orthopedic problems. The effects of the duration of intervention were also considered.
If a stretching approach is difficult because of pain, we previously found that the RAE of the SCPD could
improve the PROM [Arai 2002] and active range of motion of the shoulder [Tanaka 2009] and knee
joints [Shiratani 2009] without stretching.

The source patients consisted of 30 outpatients (22 women, 8 men) with lower-extremity orthopedic
conditions. Subjects were randomly assigned to one of six groups (20s-SCPD, 40s-SCPD, 20s-HR, 40s-
HR, 20s-SS, or 40s-SS groups) in which the technique and duration of intervention were combined. The
percentage change in the PROM of the knee joint after each technique was calculated in comparison
with the PROM before the technique was performed.

A two-way non-repeated ANOVA for percentage change in the PROM showed that only the group factor
produced a main effect (p<0.05). Bonferroni post hoc testing revealed a significant difference only
between the SCPD and SS group (p<0.05), reflecting a greater percentage change in PROM in the SCPD
group. The results of this study on orthopedic patients suggest that the indirect SCPD technique without
stretch may be an effective approach to improve the PROM as a RAE in patients with orthopedic
conditions.

Key words : PNF, SCPD, stretch, hold relax, range of motion, remote after-effect

Introduction

Proprioceptive ~ neuromuscular  facilitation
(PNF) techniques are often used to induce
muscle relaxation and increase active range of
motion (AROM) with neurological and/or
orthopedic conditions”. A sustained stretching

(SS) technique is a method in which a target

muscle is elongated to tolerance (i.e. stretching
of the hamstrings) in the relatively pain-free
range, and that position is held with the
muscle at the greatest tolerated length?. A
basic PNF technique for increasing flexibility of
hamstrings is the hold-relax (HR) technique
which utilizes a shortening contraction of the
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hamstrings in a diagonal position (ie. hip
extension-abduction-internal rotation) followed
by maximal resistance of a static contraction
(SC) of the hip extensor-abductor-internal
rotators" . Both the HR and SS techniques were
considered direct approaches. However, if a
stretching approach is difficult due to pain, we
previously found that the remote after-effects
(RAE) of a resistive SC of the pelvic depressors
(SCPD) using a PNF pattern in the mid-range of
pelvic motion in side lying improved the
passive range of motion (PROM)® and AROM
of the shoulder” and knee joints®® without
stretching.

It has already been shown that after a
contraction of distal muscles, post-activation
effects can appear in proximal muscles not
involved in the previous voluntary activity as a
RAE”. The RAEs differ in duration (a few
seconds up to several hours) depending on the
sensory systems involved® . The results of the
our previous study in normal young volunteers
showed that the SCPD and HR performed for
both 20 and 40 seconds showed significant
improvements as compared to the SS for 20
seconds® .

However, previous research did not focus on
the RAE of SCPD technique as compared to
direct approaches, such as the HR technique in
patients  with  lower-extremity  orthopedic
conditions, and the effects of the duration of
various techniques were not considered. The
purpose of this study was to determine the
immediate RAE of the SCPD technique on the
improvement of the flexibility of hamstrings in
patients  with  lower-extremity  orthopedic
conditions with consideration of the effects of

the duration of intervention.

Methods
Participants
of 24

outpatients (18 women, 6 men) with lower-

The source patients consisted
extremity orthopedic conditions. Exclusion
criteria included any neurological disorder
within the last year that required medical
attention. This study was performed in
Helsinki

Declaration. All participants gave their written

compliance  with  the revised
informed consent.

The mean (SD) age was 62.6 (9.5) years (range
39-74). The diagnoses of the subjects were
total knee replacement (seven subjects),
osteoarthrosis of the knee (six subjects),
osteoarthrosis of the hip (three subjects), total
hip replacement (one subject), knee joint
contracture (three subjects), femoral head
replacement (one subject), fracture of the tibia,
fibula (one subject), fracture of the patella (one
subject), and supracondylar femur fracture

(one subject).

Experimental design
Independent variable
duration)

(technique and

Our study included six groups, to combine

different techniques and durations. The
duration of each technique was 20s or 40s for
each of the three techniques. Subjects were
randomly assigned to one of six groups (20s-
SCPD, 40s-SCPD, 20s-HR, 40s-HR, 20s-SS, and
40s-SS).

Each technique was performed by the primary
experimenter.

@ SS technique

An SS technique is a method in which the
target muscle is elongated to tolerance (i.e.
stretching of the hamstrings) at a relatively
pain-free position, and the muscle is at the

greatest tolerated length?. Hip flexion was

PNFUH—F 13%1%5 201343 H



a. SS technique

Fig. 1

a) SS technique

b. HR technique

c. SCPD technique

Interventions

SS was used to maintain hip flexion at 90 degrees while the research assistant moved the tibia into

the terminal position of knee extension.
b) HR technique

The subject followed with a 4-second progressive buildup to a 20-second or a 40-second maximum
voluntary isometric contraction of the hip extensor-abductor-internal rotator muscles.

c) SCPD technique

The experimenter applied manual resistance over the upper ischial tuberosity in the direction

towards the medial sacral crest.

held at 90 degrees while the research assistant
moved the tibia into the terminal position of
knee extension (Fig.1a). The subject was asked
to relax the lower extremity in an effort to
prevent any muscle contraction from affecting
the stretch. No warm-up was allowed prior to
stretching. The subject's limb was elevated
passively until he or she felt a point of tension
behind the knee (popliteal fossa) and was kept
for twenty or forty seconds.

@ HR technique

A maximal static contraction of the antagonist
muscles (hip  extensor-abductor-internal
rotator) on stretch is done from a diagonal
direction (hip  flexion-adduction-external
rotation) and is followed by relaxation, as
shown in Fig. 1b. The procedure began with a
4-second contraction leading to a progressive
buildup  of

a 20-second or 40-second

maximum voluntary isometric contraction of
the hip
muscles. The subject pushed his or her leg

extensor-abductor-internal — rotator
against the hand of the experimenter during
the contraction.

® SCPD technique
Resistance was applied to the pelvic
depressors (SCPD) using a PNF pattern in the
mid-range of pelvic motion in side lying. The
experimenter stood behind the subject with
elbows locked in extension and hands placed
over the subject's upper ischial tuberosity, as
shown in Fig. lc. The experimenter applied
manual resistance over the upper ischial
tuberosity in the direction towards the medial
sacral crest. The amount of resistance provided
by the experimenter was between 2 to 3 kg,
adjusting to the strength of the pelvic

depressors. The subject pushed his or her

PNFUHY—F 13% 1% 201343 H
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Fig.2 Measurement of hamstring flexibility with knee extension test

The PROM of knee extension with the hip stabilized at 90 degrees was measured in the
supine position as a parameter of hamstring flexibility before and after each exercise.

pelvis against the hand of the experimenter
during the contraction.

Dependent variable

The PROM of knee extension with the hip
stabilized at 90 degrees was measured in the
supine position as a parameter of hamstring
flexibility before and after each exercise.

To compare the effect of improvement of the
parameter of hamstring flexibility, the PROM
scores were normalized. To normalize the
score of PROM, the percentage change in
PROM of the knee joint after each technique
was compared with the PROM before

intervention.

Measurement protocol
Each measurement was performed by two
experimenters. The PROM of knee extension

with the hip stabilized at 90 degrees was
measured in the supine position by two
experimenters. Standard manual goniometric
measurements of the limbs were taken before
and after each technique (Fig.2). The greater
trochanter, lateral epicondyle of the femur, and
lateral malleolus were palpated and served as
landmarks during measurement, as outlined by
the Japanese Orthopedic Association. The
assistant experimenter moved the tibia into the
terminal position of knee extension, which was
defined as the point at which the subject
reported discomfort” or additional increase in
pain level.

Statistical Analyses

SPSS for Windows, PASW version 11.0 (SPSS
Inc, Tokyo) was used for the analysis. A
probability level of P<0.05 was used to

PNFUH—F 13%1%5 201343 H
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determine statistical significance.

1) Intraclass correlation coefficients (ICCs) for
PROM were obtained before the intervention.

2) After randomizing the 24 patients, the
differences in the scores of PROM for the six
groups were examined using a one-way
ANOVA with Bonferroni post hoc testing to
determine the differences between the

groups.

PROM  were

compared using a two-way non-repeated

3) Percentage changes in

Bonferroni post hoc testing, for both the
techniques and durations.

Results

1) The ICC (1,1) value calculated for pretest-
posttest knee extension data of the control
group was .95. Therefore, this data is
acceptable for the purposes of this study.

2) The mean (SD) scores for PROM before the
intervention was -13.8 (12.5) for the 20s-SS
group, -22.5 (9.6) for the 20s-HR group,

analysis of variance = (ANOVA)  with -25.0 (14.7) for the 20s-SCPD group, -18.8
10 -
O T T T T 1
-10 - -
¥ ? *
v 20 A *
e
-] 4
-30 A 2
_40 . -
20s-SS  20s-HR  20s-SCPD 40s-SS  40s-HR 40s-SCPD
_50 -
group
Fig.3  The mean (SD) scores for PROM before the intervention for each group (mean=SD)
Table 1. The mean (SD) scores for PROM before and after intervention
SS-20s HR-20s SCPD-20s SS-40s HR-40s SCPD-40s
before -13.8(12.5)° -22.5(9.6)° -25.0(14.7)° -18.8(14.9)° -15.0(15.8)° -15.0 (7.1)°
after -8.8(7.5)°  -15.0(10.8)° -18.8(11.1)° -17.5(15.6)° -13.8 (13.8)° -6.3 (6.3)°
PNF UV —F 13%& 1% 201343 A
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(14.9) for the  40s-SS group,
-15.0 (15.8) for the 40s-HR group, and
-15.0 (7.1) for the 40s-SCPD group (Fig. 3;
Table 1).
There
between the groups in PROM scores before
the intervention after randomizing 24
patients (F (2,18)=2.4, p=0.08).

3) The mean (SD) scores for PROM after the
intervention was -8.8 (7.5) for the 20s-SS
group, -15.0 (10.8) for the 20s-HR group,
-18.8 (11.1) for the 20s-SCPD group, -17.5

were no significant differences

4)

(15.6) for the 40s-SS group, -13.8 (13.8) for
the 40s-HR group, and -6.3 (6.3) for the 40s-
SCPD group (Fig. 4; Table 1).

The mean (SD) percentage change in PROM
was -21.0 (24.2) for the 20s-SS group, -36.0
(17.8)  for  the 20s-HR  group,
-30.4 (14.3) for the 20s-SCPD group, -4.5
(14.1) for the 40s-SS group, -41.3 (42.5) for
the 40s-HR group, and -62.5 (27.0) for the
40s-SCPD group (Fig.5).

5) A two-way non-repeated ANOVA for the

percentage change in PROM showed that

Angle (*)

1

L

[=]
1

20s-5S  20s-HR

20s-SCPD

T T ‘ 1

¢

40s-55 40s-HR 40s-SCPD

group

Fig.4 The mean (SD) scores for PROM after the intervention for each group (mean=+SD)

Table2. Two-way non-repeated ANOVA, for techniques (SS, HR and SCPD techniques)

and duration of each technique

df SS MS F P
Techmique 4993.60 2 2496.80 3.90 0_04*
Duration 291.34 1 291.34 0.46 0.51
Technique X Duration 2364.23 2 1182.11 1.85 0.19

Erorr 11515.26 18 639.74

Total 44650.81 24
*
-p<0.05
PNF UV —F 13%& 1% 201343 A
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o
-}

Percentage change (%)

-100 - 20s-5S  20s-HR

20s-SCPD

40s-SS 40s-HR 40s-SCPD

Intervention

Fig. 5 The percentage change in PROM for each intervention (mean=SD)

the group received a significant main effect
(p<0.05). The duration did not produce a
significant main effect (Table 2).

The mean (SD) percentage change in PROM
was -12.7 (11.6) for the SS group, -38.6
(3.8) for the HR group, -46.5 (22.7) for the
20s-SCPD group.

Bonferroni post hoc testing revealed a
significant difference only between the SCPD
and SS groups (p<0.05), reflecting a greater
percentage change in PROM in the SCPD
group as shown in Fig.6.

Discussion

The duration of intervention did not effect the
PROM of the knee joint in this study. This is
concluded from the result that the RAE of the
SCPD technique did not differ in duration in
this study.

On the other hand, the SCPD technique only
revealed a significant improvement in the
PROM of knee extension as compared to the
SS technique used in orthopedic patients.

These results suggest that the SCPD technique
without stretch of the target muscles may be
an effective indirect approach to improve the
PROM in
orthopedic conditions.
It has

improvement of the PROM results from

patients  with  lower-extremity

often been suggested that the

reduced passive stiffness of the muscle-tendon

101D passive stiffness can be defined as

unit
the resistance to elongation or, in physics

terms, the change in tension per unit change in

length'® . Resistance to musculotendinous
stretching involves both the mechanical
viscoelastic ~ properties of muscle and

connective tissue, as well as the neurological

reflexive and voluntary components  of
muscular contractions'®. Temporary profound
inhibition of the H-reflex occurrs during the
SCPD technique'*'>'® which may decrease
muscle stiffness, allow enhanced muscle
compliance and subsequently improve upper
extremity PROM'®. The improvement of the

PROM of the knee joint by the SCPD technique

PNFUH—F 13%1%5 201343 H
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Percentage change (%)
[
=]

-100 -

SS technique

*
HR technique SCPD technique
Intervention
(*p < 0.05)

Fig.6 Percentage change of PROM for each intervention (mean=®SD)

Bonferroni post hoc testing revealed a significant difference only between the SCPD and
SS group (p<0.05), reflecting a greater percentage change in PROM in the SCPD group.

in this study was also considered a RAE*!51%,
which may influence the decrease of muscle
stiffness of hamstrings in patients with
orthopedic conditions.

In addition, the cause of the improvement of
the PROM may also be due to specific
characteristics of the orthopedic disease.
Disuse atrophy by immobilization also causes a
decrease in muscle strength, which may be due
to impairments in central neural activation and
changes in the functional properties of the
central nervous system'”'®  SCPD technique
may be considered not only to reduce
viscoelastic properties of muscle by reflexive
inhibition during the SCPD technique'*!%!®
but also to increase muscular recruitment

activation after the SCPD technique!*!*1®

probably via a spino-bulbo-spinal reflex as the
RAE'® . These effects may enhance the PROM
of the knee joint in patients with orthopedic
impairments in this study.

After injury (muscles that cross multiple joints
or have complex architecture), the muscle is
weaker and at risk for further injury'”. The
indirect approach such as the SCPD technique
is an effective approach for the orthopedic
patients, who tend to have pain and/or
increase of muscle damage.

Limitation of this study

Subjects with a restricted joint range of
movements in a clinical test have stiffer
hamstring muscles and a lower stretch

20)

tolerance“”. In this study, we determined the

PNFUH—F 13%1%5 201343 H
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parameter of flexibility of hamstrings as the
PROM, which we defined as the point at which
the subject reported discomfort. However,
subject sensations - not the degree of stiffness -

that limit joint motion may be a significant

factor in limiting joint motion during functional 6)
movements?” 2" We need to do further
studies to determine the parameter of
flexibility of hamstrings.
Conclusion 7)
The RAE of the SCPD technique improves the
flexibility of the knee joint in patients with
lower-extremity ~ orthopedic  conditions.
Application of the SCPD technique may be an 8)
effective indirect approach for treating the
extremities that cannot be exercised directly
due to pain.
9)
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o RN AREANG AP K IMN A CA Y AE S -7 -
Effects of muscle contraction in ipsilateral lower extremity

on muscle activities in contralateral lower extremity

EH O e f@?

Hiroshi Tomita Ken Yanagisawa

BES I FEOEEC KO WA RIS ENEC S, COMBED, HEERET (REIEHT - BB
fii7 - EREETD KUHEE A (R - Bl E) OMEICK O RASZ 0N, Xz, @SB RiEOMEIC
X0, FHARACE U2 HRERN R 2O EHSMIT 3 DI HERIC X S HEEiT- 7.

GREBAET (I - Jih -S4 - NiR), BEEEET (R - Jidh), EREET (BJE - KJE) O 8 FHDE
IEHEFRNGRE 2, RFIII0 20 « 40 « 60 « 80% D5EfE THREE BRI TR, £ FIHICA U S hE
I DWW CREEEINS AT L 7z,

Z ORGR, EALBEENC Lelg Ui BAET C & 2 45 I Be & PR O & I PEINAREIC K - T B Ok
BHEUNT L, LRI AE Uik, @0 REEE G X 0 e SR Efi cAkEho7z. £
7z, G MDA RMENRKI NG E, £ MEOMKRERIFEA L. FEHRE—SOmICES5 N
B0, —I R CERIEMEIGE (BRF10 80%58E) &1795 &, I FEHICIX, BfER-
JIETRDARE T X D ROMINENEC 2 T EAVRBE N,

F—T— 8 e, —HRE, RHANRRE, FEEERS, KX

Abstract : The purpose of this study was to verify that the amount of muscle activity in contralateral
lower extremity becomes correspondingly varied on the activities of joints in ipsilateral lower extremity
(hip joint/knee joint/ankle joint) and its activities of the motion (e.g. extension, flexion) as well as
loading intensity in activities.

Healthy male subjects were assigned to perform the eight types of static contraction, which were
extension, flexion, abduction and adduction in right hip joint, extension and flexion in right knee joint,
and dorsi flexion and planter flexion in right ankle joint, in 20%, 40%, 60% and 80% of maximal
voluntary contraction (MVC) in order to comprehensively analyze the myoelectric activities caused in
the muscles of left lower extremity.

Higher muscle activities tended to occur by the static contraction around muscles in the right hip joint
(proximal joint) compared to the one, which occurred in the right ankle joint (distal joint), and the
muscle activities which occurred around muscles in the left hip joint (proximal joint) tended to be higher
than the one in the left ankle joint (distal joint). And it indicates that as the loading intensity in the
muscles of right lower extremity grew, the muscle activities of left lower extremity increased. Also,
although it was limited to gluteus medius muscle and some other muscles, when static contraction
(80%MVC) was performed in ipsilateral lower extremity, it generated muscle contraction which could
be enough to expect to maintain or/and enhance muscle strength in contralateral lower extremity.

Key Word : muscle contraction, ipsilateral lower extremity, contralateral lower extremity,
irradiation, electromyography
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I. IZLC&IC

HPZRE T, T XEER LIS KD B
HEND T T E R WA MEND > T+
I EGEE N T A WIS, —HIROEE 2
15 2 i KO RO MR zXK% &
BNHz P Y —fo LY RO ES 217
5 LI R EICHIEMNE L B T & DR
D2 xnNTED, ZOEHOARNEE K
ELT B EMOMMBIEREL 2B,
X7z, ZoO—AlO|yUES) 2 Bk L T
175 &R MRS % 7% & Q|G ™Y
t£EHD, TNHOHFBIIRHHRPI/OX -
T 5 a2/ —3 3 (cross-education) & Pf(E
NnNTVs.

— il o> i BE 8 A J s ) 72 17 o Tz RF O D
EBHEI I B X CIE i O E X 2 0 #r 9 %
&, W LR & BICHMENHERTE 3.
T o, HEOAMENKE K% &M
AT E BICHMBENRKEL KD T &EMER
ENTWVEY. LhL, AfBEOMEI K->
THRDOFHMERICEZRND 2 DM DNT
BRFHAICREE S N T W iRw. Fiz, wHl
O i R D B Ei i 3 K CIRF AN D & D
XOBHEAICDE>TELZDhEEIIDN
TERMENTVRL.

cO ki, —Mo EETREOESC
K o TR D [F] 44 5 > 15 5T I IR DYV AE
U, JEHFHEFID A E VT ERHI o ) s 1 1
KezeEZENS. UL, AKEIHET - BEEE
ffi - ERIHx EEB 21T 5 B, JEil - i
J& - S - NERZe £ OS5 O FEE IS L,
SR DFEFICE T ZHMENED X S I ik
OO0 E OMEBNIZ IR I N T VT
V. T, EEIOE MR OENIC K BN
DO gEOHEZEIC OV THHETIE RV
Z T, EHEE B X OEE R OMEIC X
O SHARE DFIEN ED K SICEZR S D,
iz, EHEOAMBOMEICK > T, Wl
DM EENRZ SO ENZIHE MY
5T e EHNE UTHRBENICHNT L.

I. A&

1. WERE

WERE T B 23 % THO, FHER
21.2 5% (HiPA 20 ~ 23 %), ‘T E 173.6cm
(165.0 ~ 182.0cm), “Fi¥{k=E 64.5kg (54.0
~ 75.0kg) THoiz. FEOEEIHFH - 1
RPNEEOEDD %5, FEUHICHL
VB 21T o Te B IR R SR L Tz,
BB T E w2 VTSR IS DWW CEA
L, AEHFICEBELZG. T, TOMRR,
HWARZHEGT)F v VS AN MEREER
(ZFLFEH 10804), BXU, BEE/—AKRF
MrEmEEE R (ZHES 1 18) DEABEZ
JCERMEL Tz,

2. 5R&

AT B 00 b MR L B 0D B K L U |
(Maximal Voluntary Contraction; 2L~ MVC &
B&d) ZHER, D 20% + 40% « 60% -
80% D 4 E&RE D b L 7 il (LLF, %% 20%
MVC « 40% MVC » 60% MVC « 80% MVC &
%) BT Bk LI HE 2 BRI i T S
Wie. sEIGE 217 2 BT e mE g
&, BRBIETOME - Jedh - Sk - AR, BRE
oo - Jedh, EREIOEE - KEO 8 &
bl (R D. 4BREOFHEMENEE, 2%
% MVC DO{rFFIFHZ 3R & L, 990V Ef
P B BR B D IE %2 A YIS T o Tz

COBMEDRMH, Ak, 7= R (R
A« RNERAD WA « KRBE —83H) - il
SE T - DEER D EREAIEXIC K > THI
EZER LT (R2). &, KBHBXU
AR &, MEZS L MHIZ2AEHIC KDL
1 777 ¥ X 0D 36 1 7 Rl U PR & HIT L, RO
L.

3. RBREESSUFIE

iRV ORIEICIEEH NV 7 e E
(BIODEX SYSTEM3 BDX-3; BIODEX MEDICAL
SYSTEMS #1#) Hw 7z, #ERE 7% L 7
EEEEORE Y — b FICHEE L TR EE H
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&1 HEENE RN

£ TR =
R R fRE JEER SR RER
FREA S R R
FE B &R HE ER

K2 FHEXOWMRER & B ALE

ORERH (ETK)

BB AE

TR HA
RKNERFH
RAEAIE RS

KBEZBEAR
HTEE &

BERE A5

REFOLE, BEEDDLEYHI 2 SomiEfL
IhEREE & RBEERA LEOF R
BREFNAG ETRER LE 4 WIEAAGAR
BB A EREERALZRIOT A
FEBHSMA 1 IRV CTIEBEE T 4 145
5L B X ERRITRE RR 5 EHEEAL

UZz. JEMARAE, GBI RS K T WL
BRI HIEAGL, 2N OETIETEEALE L
Fo. FEEHEALIE R BV 27 Il 25 & o ) 32 i fir
ICHEL, HIEBIEEHREIALE Ue., BRI
DWNTIE, H#F - KB - B2 IEfETED N
IV TEEL, W EREMOr THERS .
BRI NIV T ORE I & O B AR 1 A O
HE T, EEHE L/ 2R L
®BICE SRR LTz, 20+40-60+80% MVC
DEfFROFEEL, HBREOLEMICENE
ZR—ICH MV IER TS T & LTERRL,
HWENT s — RNy 7IckDiro 7. &8,
T i X UHEHE S OIEEFIE T >
ZLE L, TNZENOHREMICIE 2 9L LD
wEZ ANz,

X O ERIC IR I EKX (Biometrics
#8Y, SX230W) Z& vy, I 1 AEE)EE M
(M S BB 20mm) Z R L, KERmZ
TNV A—)VE THER LUIZZICH D 7. &
15 FG 5 07 /8 (&, Delagi 5 ' D J51EICHE L,

(Delagi 'V 12k 3)

£2o@EOELRE. X, YL AVY— 72
SOV~ Y bz e S RkO/ICHE,
B PR I ik D T & 2BV TE.

NV B X UHEXIE, A/D 2 &R
(Power Lab, Power Lab A-D instruments £t #1)
ZELTC, YUY IkHz T/8—Y
FINaAVEa—2—ICWDIAAT.

4. 77—

20% -+ 40% + 60% + 80% MVC D% £ faf &=
TLE (BfEED £5%HiE) LTz 1#
FICDWTHIEX Z Y] D L, Root mean
square (RMS) fEZ&H L7z, 51, TD
7% fe N IS Hh O i RUNAERF O RMS fE CTRE
LT 100 Z3 Ui (% RMS) ZK®7z.

5. %t

A FROEFHHEL X T AR =OMHEIC
Ko TETFRHOmMENE DK SICRES
DO Ratd %728, % RMSHEIC DWTLLR

1|
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O D LI Z 1T o Tz,

O TR ORI, [/ TR & M)
D 2 BRI DOWT Tl E S SO &2 1F -
7z.

@R E (80% MVC) mIcZ&E IR (Tukey)
i1 Tz,

KT RT 5% & L, oHricidfiat

» 7 k IBM SPSS Statics Ver.20 % {#i /] L /=.

m. &R

A R ORBEIC XD ERREHICEC M
E (% RMS) DO EZE 3 ~FK 10 IZR
g

X3 HIREEHEROLE MhOmER (% RMS) & Z E O R

(B11: %)
e 8 1 E
?ﬁfﬁg 20%MVC 40%MVC 60%MVC 80%MVC
EHEGEERE) FHEGEERE) THEGEERE) FHEEERE)
B AR 41 (2.2) 6.0 (4.9) 73 (5.0) 15.1 (11.6)
PNSE 31 (1.6) 53 (3.0) 86 (5.7) 15.2 (12.3)]2 hE
PBITL A5 17 (08) 20 (14) 18 (1.0) 28 (1.9) |
KRR EES 27 (13) 48 (4.9) 6.1 (4.7) 110 (9.2) ]
AT B 24 (35) 41 (5.3) 44 (5.8) 48 (6.7)
BERE AR 41 (35) 59 (4.9) 6.7 (4.7) 8.8 (7.5)

(n=23, *: p<0.05, **:p<0.01,"*: p<0.001)

x4 GREEEIE O T ORNESR (% RMS) & ZHE I ORIR

(Bf: %)

. 8 f1 E
*(i_*ﬁfﬂ;’)’ 20%MVC 40%MVC 60%MVC 80%MVC
THEGEERE) FHEEERE) THEGEERE) THEEERE)
AR 137 (8.9) 235 (12.7) 407 (16.8) 69.3 (284)
KANERFR 3.1 (1.6) 53 (3.0) 86 (5.7) 152 (12.3) ]
RRILRS 29 (39) 4.1 (24) 9.9 (62) 26.1 (26.0)]i ]
KERZEBRR 55 (5.6) 77 (8.7) 184 (18.9) 456 (29.6) T :
AR B 45 (10.8) 23 (2.2) 29 (3.3) 10.0 (‘5-1)]:
BERE AR 7.1 (6.6) 8.0 (5.4) 134 (11.2) 376 (38.8)
(n=23, *: p<0.05, **: p<0.01,**: p<0.001)
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X5 HIRBIESMRRF O N O ik

% RMS) & ZEHLIDFTIR

(B4i1: %)
o 8 f1 E
ti*ﬁfﬁg’)’ 20%MVC 40%MVC 60%MVC 80%MVC
EHEGEERE) FHEGEERE) THEGEEREZ) FHEEERE)
AR 151 (11.1) 220 (10.1) 37.1 (13.1) 67.9 (24.7)4
PN L] 32 (27) 36 (29) 6.1 (6.4) 9.9 (15.1) *]ii
RARITE 5 31 (20) 44 (32) 86 (9.3) 158 (14.8) ]
KER—FEA 43 (35) 42 (20) 6.5 (4.1) 109 (8.6) :
AR B/ 25 (1.4) 30 (1.8) 6.8 (8.3) 159 (13.6)
BERE AR 53 (4.7) 6.5 (7.0) 102 (13.7) 159 (15.5)

(n=23, *: p<0.05, **:p<0.01,”*

:p<0.001)

&6 HREAENERRF O NEHOMMKER (% RMS) & ZEHEIOKER

(BEfI: %)
e 8 1 B

*ﬁfﬁ;’)’ 20%MVC 40%MVC 60%MVC 80%MVC

EHEGEERE) THEGEERE) THEGEERE) THEGEERES
R B AR 8.1 (10.3) 6.9 (4.9) 9.2 (5.4) 145 (8.3) -,
KINEEH 55 (3.6) 81 (4.1) 135 (7.6) 255 (12.4;1]:: .
LN 21 (2.1 22 (15) 26 (2.1) 42 (39) ]]]
KER_BER 45 (43) 51 (3.8) 69 (5.1) 103 (7.8) it
IR & 3.7 (4.1) 28 (2.1) 32 (3.7) 48 (7.6)
BERE A5 7.3 (6.5) 58 (4.3) 7.1 (10.3) 94 (82)

(n=23, *: p<0.05, *: p<0.01,"*: p<0.001)

X7 HARBERER O M ORI KER (% RMS) & ZHE RO R

(BAfT: %)
e a8 1 =
ﬁﬁfﬂ;’)’ 20%MVC 40%MVC 60%MVC 80%MVC
THEEERE) THEGEERE) IHEGEERE THEEERES)
hERAS 7.0 (6.1) 88 (7.7) 147 (13.8) 238 (19.9)]i
KNERH 27 (1.9) 26 (28) 41 (3.8) 75 (6.2) ]
BN A B 21 (1.8) 27 (2.8) 36 (5.3) 10.3 (14_3)]* i
KERZEEFH 42 (3.4) 6.6 (6.1) 101 (10.8) 19.2 (16.2)7,
RIS & 5 17 (1.1) 16 (0.8) 24 (2.1) 52 (6.2) ]’;
FBERR A5 54 (5.7) 49 (4.4) 7.1 (8.6) 16.0 (20.8)
(n=23, *: p<0.05, **: p<0.01,"*: p<0.001)
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X8  HIRBAEIE RO L NI Ofin iR (% RMS) & 2 HE R OFE R
(B4 %)

s a8 1 2

ti"ﬁfﬁ;’)’ 20%MVC 40%MVC 60%MVC 80%MVC

THEEERE) THEEERE) FHEGEERE) FHEGEERE)
B AR 37 (24) 41 (3.2) 9.0 (14.3) 21.9 (35.0)
KANERFH 32 (26) 44 (5.0) 83 (13.9) 19.3 (325)
EErN:) 1.7 (1.1) 20 (1.4) 35 (3.6) 7.8 (10.1)
KEE—EERS 29 (2.1) 29 (1.8) 51 (5.7) 176 (22.8)
LSS =9: 1.7 (1.0) 20 (2.1) 25 (3.0) 13.9 (20.2)
BERE AR 46 (3.3) 50 (4.2) 6.2 (5.0) 165 (20.6)

(n=23, *: p<0.05, **: p<0.01,"*: p<0.001)

x99 HREMEEEROLE FEHOMKER (% RMS) & ZEEEORER

(B{: %)
e 8 f1 E
?Zfﬁfﬁ;’)’ 20%MVC 40%MVC 60%MVC 80%MVC
THEGEEREZ) FHEEERE) THEGEERE) FHEEERE)
B AR 44 (45) 37 (2.1) 35 (1.9) 73 (66) .
PNLER T 28 (2.2) 26 (1.9) 25 (1.7) 3.0 (2.7)]"'
RBITA 7 1.8 (1.6) 19 (14) 20 (1.4) 44 (49) |x
KEREERS 26 (1.7) 27 (2.4) 29 (26) 47 (5.0)
BIEE 5 20 (15) 1.7 (0.9) 20 (1.2) 3.3 (3.6)
HERE AR 45 (3.0) 38 (2.6) 40 (3.0) 54 (4.3)

(n=23, *: p<0.05, **: p<0.01,"*: p<0.001)

& 10 fEBEEEEF O M OMKER (% RMS) & ZHEEEORER
(B %)

. 8 f1 =
*(’f,l_*ﬁfﬂ;’)’ 20%MVC 40%MVC 60%MVC 80%MVC
FHEGERERE) THEGEERE) FTHEERERE THEGEERE)
thER AR 59 (5.2) 7.0 (6.4) 136 (13.9) 25.1 (25.0) I
PNLER T 31 (32) 26 (20) 50 (6.9) 9.0 (11.9) ]
RARIE A 19 (1.5) 19 (1.2) 25 (3.1) 27 (15) .,
KEB—EEfR 38 (3.3) 59 (5.8) 1.1 (12.2) 189 (19.0) I
BIE B 1.8 (1.0) 26 (1.8) 5.6 (9.0) 9.9 (13.3)
BERR AR 41 (2.4) 6.2 (4.8) 8.4 (7.3) 122 (12.4)

(n=23, *: p<0.05, **: p<0.01,"*: p<0.001)
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# 11 G TIBGHOEREENGED & NS OREIC G A 5 %2
(ZITRE 77 B TG SR)
BE - Al EHER FEAHM  BHE FHFEH F & BERHEE
ETERH 2617.1 5 523.422 9.1 p<0. 001
% EAEfi e R aw= 3233.9 3 1078.0 29.5 0<0. 001
RXEEHA 1502. 6 15 100. 176 5.6 p<0. 001
ETHR 60479.9 5 12096. 0 28.0. p<0. 001
s A & 2 Hh 8 = 68494. 8 3 22831. 6 55.2 0<0. 001
RXEEH 21919.3 15 1461.3 11.3 p<0. 001
ETER 61596. 3 5 12319. 3 66. 2 0p<0. 001
i SEERRAN 8 1 E 24665. 3 3 8221.8 50.3 0<0. 001
RXEEH 21104.9 15 1407.0 26.9 p<0. 001
ETHR 6812. 5 5 1362.5 18.7 p<0. 001
FRREET N ER 8 = 3609. 4 3 1203. 1 27.5 0<0. 001
RXEEH 3344.7 15 223.0 1.4 p<0. 001
ETERH 7855.0 5 1571.0 11.3 p<0. 001
FREAEfi e R 8 = 8338. 4 3 2779.5 11.3 0<0. 001
RXEEHA 2034. 8 15 135.7 4.5 p<0. 001
E iR 2410.9 5 482.2 2.1 NS
R A & JeE e 8 = 15806. 6 3 5268. 9 13.6 0<0. 001
RXEEHA 1489. 6 15 99.3 1.1 p<0. 001
ETHEmH 457. 6 5 91.5 517 0<0. 001
REEHE R a [ 2 311.2 3 103.7 5.6 p<0. 01
RXEEA 103. 7 15 6.9 1.8 p<0. 05
ETHEH 6903. 8 5 1380. 8 8.4 0<0. 001
EEEHERE 8 = 1118.17 3 2572.9 19.9 0<0. 001
RXEEHA 3160. 7 15 210.7 5.7 p<0. 001
(n=23)

Tt E D BT ORER 2K 11 1SR T .
TITBCIE T HOT T DGR, A5 RBE i y o
MR NI ) OEZNRZ RN T, T NI
TEfais] OFENRE XCLESEHDRNEE
AYSY g

FE NS ORI TR R IC 22 R D % 72
9 578, Zik#E 80% MVC K Dl E
HICDWTZHEIEK (Tukey) Z17o7. T

PNF V¥ —7F
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DIER, HEEZOH-TL 0 HAEDHE)
w23~ 10 ITHETRT.

PUFIE, MilEEDKE o %558 80%
MVCRFIZDWWT, BEHERHINED B - T ik
RS R 72509 .

A I B Ei (2 80% MVC i oD i fif 78 “F- ¥4 (i
&, KWNEERHTId 152% RMS, HE Tl
15.1% RMS, KHE —EE Tld 11.0% RMS T
oz, KWNERR & WRILE, KWL & Al
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CEHh, FRRE & NMIARL, R & RS
i, RERZSEm & WA O 4 OMICH K
=D o Tz,

1 At 80% MVC By oD i i) 28 - ¥4 il
&, R Tl 69.3% RMS, K& —HHM T
45.6% RMS, MBEREHICld 37.6%, WNHILH T
¥ 26.1% RMS Td -7z, HERF & MDD
LT EoOIc, KRR KRN, KR
:@%&w“%% WERE 5 & B RS & il & O/
WKHEEND - I,

1 % B E 4L 65 80% MVC s 0D i filt 38 P (i
&, P TIE 67.9% RMS, RilSEHE LT
JJERE 7 T 1X 15.9% RMS, NREIIATH Tl 15.8%
RMS TH-o7c. HRHEMDFHDOETED
MICEEEDND - 2.

15 PR B ET N iz 80% MVC i D i i 28 - 19
&, KN Tl 25.5% RMS, HEE CiX
14.5% RMS, KR8/ Tlk 10.3% RMS T
Holz. RN & MOfDeTE DRI
HRER D & NI A, HREED & RIS & i & O R
WCHEREEDND - T2,

1 B i 80% MVC W oD i filt 38 - (H
&, P TIX 23.8% RMS, KHBE EEM TIX

19.2% RMS, HERERH Tl 16.0% RMS TH -
To. W & RIS, FR & NRITL T,
FRER I & RSB A ORI, KR E & KN
W, RBE HEA & RiiCE R, DR & aiis
BHEOBICHEEEND - 1.

15 T BE i1 fE it 80% MVC i oD 7 filt 38 - 14 i
&, HERFI Tl 21.9% RMS, KWELH Tl
19.3% RMS Tdh - 7z hY, & DI #iFH#1
TEFRO NN 2.

BT JE 80% MVC Wy i fi 38 - (i
&, REI T 7.3% RMS, BEIERI Tld 5.4%
RMS, KHE U Tl 4.7% RMS THho 7z,
HRRT & KNERTR, ARG & RIS E i & O
WKHEEAEND > Tz,

1 e B EE JE 80% MVC By oD i fit 38 V- 14 i
&, R TIE 25.1% RMS, KR —HEA Tl
18.9% RMS, HWEER Tl 122% RMS TH -
To. W & RN, G & NRTL T,
W & GRS, TR & BERE R, KR
i & NIRRT ORICEEAZMNH - Tz,

KA 80% MVC ICHBWT, MENEE
(20% RMS LA b)) IR BNz 2 REEHiIC DWW
T, £12ICEEDHTRT.

12 HBREICBOTHREENIRE) - T2/
A EEYIE > 5
T BB il zﬁ;;&éig?;
(BB 1IN HE, 8096MVC) ETHRER (9%RNS)
Y 69.3
n PN 45.6
B B e PRI 2. 1
BERE S 37.6
i dES):PaNIR R i 67.9
% BAET N EL RKINEREH 25.5
FRES B e R B 5 23.8
FRBA N JE /A hER A 21.9
RREFSER B 5 25.1
(n=23)
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V., R
(BRREE - BREAE - BRAEEEICKAAET
AR EDERICDWVT)
ERErE L THERZRS &, EHREHO
AR MM O I bR L TR E W (3 ~FK
10, £ 12). %FiC, R BEHETE keI 2 R g
MO ENKREN- T2, Fiz, AR
HhRE (80% MVC), A5 M B8 & i dh RE (80%
MVC), HEBIHEIEKERE (80% MVC) 1D\
TR O E g Ez i d % &,
%/ 69.3%RMS (% 4), 23.8% RMS (3£ 8),
25.1% RMS (£ 10) &> THD, KEEIHI
Jo 0 S B BT JES JeE U PR, I e 7 e PR U U
FEHRBRIC 3EHOMMENEC TV, X
7z, TIN5 3 OFEMICDWT —IohdiE )
Mot B X UL ELE (Tukey) 2177 &
C A, LB E MR & G R ETR R, A
i B £ el T RE & A 2 B B JEC i Rf D 5 & OD IS
BEENDO, HEEEEHE: - 42 BT
JERFIC ELER U T, A B BE T iR RE O A2 rh B i
DOFERNL D KEWT EVERTE .
WS 1 g, — (ot B Y B T LR
Fr g & I BEET R AT R EF O FEE D I v 5
A HIKIC G A 82 mat U, BB AL
DOHEIC K2 H EIREANO I L T,
R B B 1z (37 0D R & L HIR AR W 1S 6 LAY 4 5
W RGAH5 R L. ZLT, TOH
P AR e D 28 b g —H A SRR S Bl SRR S L,
RN OFETHDE LTS, £z,
Magnus'? (3, Ja iz B i C & 5 & BE i [ B
X0 &N Th 5 REAHINREE RY
MR ORERZTEERLTVS. K
MR DHANE, TOWFZIHEMNITEHT L
X TERWA, HIES > Magnus DR L7 R
BT K 20N\ L [FARIC, BT
JE B 7 OD B = B 2 SR AR S, A R I R X
THREEZECIE TV, L EOHERD
5, — I g D # kMR IS &0 W B
WA B AR L, A BE T JE P 5 0D i U A 1
XOREFERZT, SO R BEHEE P i
ELRTWVT ENRBEINT.

Markos® &, [ 4 5 75 P #i £ 55 (2 3 1%
(proprioceptive  neuromuscular  facilitation;
PNF) THWEN 2 ZMEIC X2 EEHEHTO
EH) REES) 2RIy, SR
BHICHIMENECS e elE L. &5
iZ, Arai 5V, KIRTE O EH I LI L,
PNF @882 — > 72 —{l FKICEIS T 5 2 &
S, WD EE R R K H V7 O RIZH
RDNHBZZMEL TS, FHEHORR
&, BREHEICEGH TOEFH TR AL, —
i BT O N RO TS K B R
NOFR GEREISR) ZH 5 L.

(BETEEHOEELEHINFEDA R E E TREAHD
M EICDOWNT)

A5 1 B 1 4 i B 12 13 e PR R B OD ) R
A7 B BEVEERT A i R U U3 K N s 7 D 7 i FE S A
DFHICHERTHRICKEN . (E5, £
6, £12). DX, REHFTELA
AT KIS & ARRIC, widEm T A SRR 7R
HENZITS T LIk D KRERHNE ElE
%) WELB T ENMERI N,

X7z, HREETEM (80% MVC) Kl iZ,
R, e ORI SEE, AEERERE, AN
IR CHEERHREN A SN, F{4DOHEK
FHMEE, 69.3% RMS, 45.6% RMS, 37.6%
RMS, 26.1% RMS Th o7z (£ 4, £ 12).
COXIC, KREEHHICKD, o=
JIfh (R - KRRPUBEG - KRR 88/ - HF
B IS KREGRBHME EHEHESR) NEULT
Wiz, — o BB 2 R AL TR S &,
S e 2 R H P IRE A U, B BE i
N TR % &Rl e 5 A f H IR IR E A D>
% (MEs®). chid, SRS O
2, BRUSITEPOMIEENC G U 7z # #)
Za—BYORENEEKML TWVS ERRE
nNcns.
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(BETROABREDHEEICLSETHRHKNE
BOERICDOWVWT)

ZUTBLE S U AT DR, A5 B O B er
EOMIEIC K > TE N OMNEICEND
5T EMHERENT (R 11).

—flO/RIBICEE 217D E 2 & &, EHIC
BT G EDIE S BNEAR DA
AT, HANE %4 O FRTEEN DA U 2 B E D &
U (Cernacek'®). & 5ic, —HIFIEDEHIC
X9 2 AR RKE DT, o 7 B 1
K9 % (Hess”, Toder®). AWIZEDHERE
NSOWEEL—HLTEHL, HFEICHTS
B faf 22 B AN & B 72 05 D R O 5 B L
RLTWABEEZLNTD, E6ic, #HEHH
O B faf B D FEENIT K O SHE O i AUEE IS #E AT
WIS AHE N D 2 D MiEf Uiz, ARIFZEORE R
TiE, A TEOaREDZE(L &L RO
WMEBDOZELDISZ =%, £ FIEOFER L

(%) 100

TROWHmAcID Rixs. 22T, IHF
S 15 0D 8 L P LT 0D 77 1) & e RO OO 1 T R
WKDWT ] ICBWTHD EFe, GRS
R IRF OD e AR & A R BE B N iR KR D 2 K N i
e DOWT, 20«40+ 60+ 80% MVC DZh
ZTNOEME CTHMEICEND SDH, —IT
Bl & 53 BT 38 K U2 FE L (Tukey) Z217 >
Jo. —JCBRLE 2 EHT ORI, 5B b
e D fe W, A s BE 7T PN i 5 e D /2 K N i
edlc, Amall X2 EENED LN,
ZHEIEBOERID, HFROARENKE
K732 EETHOMMELEKRNT 5T &HE
WTER (M1, K2). T5ic, AREEE
Hi IR O e Hp R, Ao ORIBR B, WERERIC D
WTHARRICHTLIZE T A, 20-40-60%
MVC B g LT 80% MVC B D i i E 13 &
HEICHERL TV,

* %k %

80 r

60 -

HE(%RMS)

o
S 40 -

T

% %k % %k %k

ey

H

Nzo i i i
0

20%MVC

40%MVC 60%MVC 80% MVC
AR SRR LY
n=23, ":p<0.05, **:p<0.01, ***:p<0.001

X1 A RRBE RSSO e R O R R aE (R R )

PNF V¥ —7F
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(%) 50

* %k

40

20

ERRNERE D FANE (%RMS)

10 +

1
* k% %k

oaii

20%MVC  40%MVC  60%MVC  80%MVC
B IRBIETNERRR ML D

h=23, *:p<0.05, **:p<0.01, ***:p<0.001

X2 HREEIPNERRS O KR ORI (EERE)

TR iR AT H B &, AR L
KF (80% MVC) I EHERIC 67.9% RMS,
1 R TN EREE (80% MVC) 1213 /£ K INR
il 25.5% RMS D Fi it E W4 C T Wz,
Kannus 5 7 &, — {8 o> B8 & {1 15 0D SR DV
B OB IEENAEIC X 2 EyTESIc X0, xf
A o> B BE T i 35 K O R R O S DY R U 7z
T LU, Weir 5% &, HRBIEIHT O R L
PRI IC & ZKFUEENC K O, uH o ik B8 i
oA Em LIz &R L. KT
ETINHOMEX, HOUKEMAER &N HE K
DHMICHEKT S EETEARVL. LML,
i 1172 #eFd B 7 BIcid 20 ~ 30% MVC #2
EOMINMGEZITS T ENRETHY, Hhz
Wimd B Z N EOHINGEZTTS T &M
RETHZ LY hoEZ DL, MG
E—EOMICEENZ D, —Hl FRH O ik

PNF V¥ —7F
28

PN 2175 &, FEREERIC K > T K
FRIC I 1HERs, S BICE, MiIEmICHE S
R 22 CE 8155 T &N, AR ORKR
MHRBE N,

==
LE=E-1=]

ARWFEDRERDN B, — 1R 7 D & b MU
I X ORI FREAICAE T B, — /o
k% B 6577 JE B 7 D i UM WS K o TREBZ 21T 9
<, MO KRBEEFEMHICETR TN &
ML E N, 5, —HIRBEE IR
Vg B I R R 7 £ R 0D 3 B SO 7 1 R
5N5H, —HITROE EEINGEC KD, Xt
(T B U Fi0 70 #4557 20 3 55 L o 75 3 N e 72 A=
C &, SHAlN B O 5 7 HERE > i 77 8 5 A
R TE5 MR EInz.
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JFE

EROBEGUES IS K B F LRI (e 73 R EE R = B B AT #sc &
3z B A % 0D % SR
Remote after-effects of static contraction of the upper extremity muscle on the active range of
motion of the knee joints

FHE R wmH B2 wmHE
Yasuhiro Harada Mitsuo Arai Osamu Nitta
IRECR Bk vz TARTUY
Ken Yanagisawa Michele Eisemann Shimizu

EE | E=ROBEEEHRmEOBPUEB)IC X 558 EENEIEE (ERHE) - PNF #8342 —> 72 Hn
To)8 B - SV - NEERREOIRTTEBNC X 2 5 b MEIEIEE (B PNF) WANLA MY VT ZAD
RO UEEIC RIFE T EMEERERE (remote after-effects: RAE) ICDWTHET Uiz, 0I5, i A 45
. FOFEER BMERZ) & 221 (4.2) % 45 %/ ZEET Tu—F THHNLA MY VT ADHHi
AL (SS) B, LHRMERE, LAZ PNF B 3 BACEAFEAICHE L, &FH2z 20 WML
T, OO RBEEIEASREE g OUGER 2R Uz, —ItlilE 0Bt OSSR, SFHEE
BICBWTHEAZRST (p<.05). FHFFOERNICEWNT Scheffe post hoc BUEZTT > 7ekER, SS
FHHEEE DI PNFRER], FRURERE FEPNFEMICBWTHEEEZZEDE (p<05). NLA RV
T ADMBEEDOBEEICBNT SS FH LR KX D & L PNF ORIENKENT ENFEDH 5N RAE
WA UTZAIREMEDVRIE E N7z, RAE IC X O BMEFEBIF OME@N A U alge DR E Nz,

F—T—F IPNF, "NLARY VTR, @R SEFR, BEBIRTATEK, mReR

Abstract : Aim: The purpose of this study was to investigate the immediate remote after-effect (RAE)
of a resistive static contraction of the upper extremity muscles using a Proprioceptive Neuromuscular
Facilitation (PNF) pattern for the improvement of the active range of motion (AROM) of the knee joints.
Design: Randomized design. Methods: Forty five healthy volunteers (mean age: 22.1 years, SD: 4.2) were
randomly assigned to the sustained stretch (SS) group, extension (extension-internal rotation) group,
or PNF (extension-abduction-internal rotation) group. The AROM of knee extension with the hip
stabilized at 90 degrees was measured in the supine position before and after each exercise to
determine the hamstrings flexibility. Results: A one-way ANOVA test showed a significant difference
between the groups (p<0.05). The Scheffe post hoc test revealed that the PNF group showed significant
improvements as compared to the SS group, and the PNF group showed significant improvements as
compared to the extension group (p<0.05). Conclusion: Compared to both the SS and extension groups,
the PNF group showed an immediate RAF for increasing the extensibility of the hamstrings, It is
suggested that RAE may be used to facilite knee extension muscles.

Key words : PNF, Hamstrings, Static facilitation contraction , Active range of motion, Remote after-
effect
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(lFLC&Ic]

A i ] #35 (Range of Motion; ROM) il R (&
HEEEOS FEELHF2REICT 5 —H
W&z b, ROM O fRIEHAFIEIC BV THE
s fiEZ i %. ROM ZH KT 2 FHe
LT, [H A %2 A% &5 |k
(Proprioceptive  Neuromuscular  Facilitation;
PNF) ¥ 089 2 b L v FF4% (Sustained
Stretch T8¢ ; SS FH) R ENDH S, FHIKIC
BWTIE, ROM HIBRA A 5 N B EBALIC s A 55
Nd 35, SFRALOEENT Tu—F
DNEERREN D D, HFR R M#ENY 7 a—
F 72175 . PNF &, B2 FRNI RIES
MR E, KOOV ZIET 5 LI &K
D, FHOEREANOBNE LICKDR(Ed B C
L &% (irradiation) & E£BL T3 129,
EH L TWB BN B ZEHIC LT 2R
DA—=N=Ta—hRICKDE, TDA N
W ADFEMDNRNEIER 217> TV 5+
B A FE U IS TS U 7 50 B 1 1 B2 () &< vl
TwaeEZ6N3 Y. LaL, BFEdH%
DiEfAEZINE (remote after-effects; RAE) 1D
WTWEHEKRLTWARW. L% PNF #H) /S
K — > O JE i 3T O Rk I 2 T R
(sustained contraction facilitaion technique;
SCF F4%) SCF FHIC & % KD AROM D
RAE 72 M L 72 e AT 28 & L, PR 5 V13,
2 N2 mtRICE AT PNF e (e - 44
fin - NERD) &8 BARIJE PNF Befr (fff AL+
J i) B BEET A P AR REAN OIS UED) 217
VY, A BEET PNF B2 1C K 2 & Lk LSHE S A B8
fii e AT EY IS N L TR B G SED RO 5N
TeT b EMELTVS. BERL Y 3T AL
XRIC B PNF /3% — > (& - H4iis - e
ISR =) JT A O PEIGHE AL IE YT i (e J
2 EAEICRIET B MGEL T, #iETEI
FENIEDEVIC KB REMELTVD. &
7o, HHES Y&, NLARARY YT ANDMEE
7 7ua—FThs SS FHLMEENT T
O—FTdh 5 i PNF @B 2 —> (g -
SVER - INTERDRE) D REREIEK T D SCF FHR D

B2 AROM 1T N IE 97 %0 SR 7 FEs et L
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The remote after-effects of a resistive static contraction facilitation technique on the

improvement of range of motion of internal rotation of shoulder joint

Wi fEs i eB? wE R
Satoshi Saya Mitsuo Arai Takuya Hukushima
KEF Y S eV PO
Hiroaki Mizuno Mitsuaki Kanei Terumasa Hayashi
WK Xz TARTUP g o
Michele Eisemann Shimizu Ken Yanagisawa

EE | 3EENEO BT B EE & U TERD b OIPUEE)IC X B &R EEIGEIEETFR (SCF F
) DENT Ta—F e LTHEMTH 2 EMMREENTWS. Slal, SCF FHie L THEBON /T
% ORI T OEIEEIAE (SCAE) Fi & B#ED% 7 FHlOHREC O IEIEIGE (SCPD) FH
N8 BAET N AED E BB ET AT EhE (AROM) 1€ MUE S %R O M & BT 7 0 — FIEO R A b
LwF (SS) & D757 LLEMEE LTz, WRISMEE R 30 4 (51 26 %4, &M 4 %) TFHEER

(BHERA) &, 26.7 (7.0) KCTHoTe. ABEKEEINGE AROM ZMufEz$5tR & Ule—Tohd@E i
HroofER, SEEICB O THEENRD BN, Tukey Test I X D, SSHEE [LEE U SCAE FHAHIAE
FNEDNRO NI, £7z SCAE FHBE, SS AL Lt U SCPD FHRFHICHEGWENRD b NI, &
5D SCF FHRMMEH A OFREETn#iOUEEIC X 0, WK T b 2 18 BEETE P L O 8k D
BEEICHRTH B T AR ENT:.

F—T—F &R (after-effect), SCPD F47, SCAE Fy, ZRitlk, EEZAMMTHIEELE (PNF)

Abstract : The purpose of this study was to determine the remote after-effects of resistive a static
contraction facilitation technique (SCFT) applied with manual resistance using a proprioceptive
neuromuscular facilitation pattern in the mid-range pelvic posterior depression technique (SCPDT) or
anterior elevation technique (SCAET) on the improvement of the active range of motion (AROM) of
shoulder joint internal rotation. The exercises included a sustained stretching of shoulder internal
rotation (SS), SCAET, and SCPDT. Thirty normal subjects without any neurologic deficits (26 men; 4
women), with a mean average age (SD) of 26.7 (7.0) years, were randomly assigned to one of three
exercise groups. The result of a one-way ANOVA test showed a significant difference between the
groups. Tukey's HSD post-hoc test revealed that the SCAET showed a significant improvement as
compared with the SS group, and SCPDT showed significant improvements as compared with the SS and
SCAET groups. Conclusion: Remote after-effects of both SCPDT and SCAET on the AROM of shoulder
internal rotation were found in normal subjects without neurological deficits. These results suggested
that SCFT may influence the flexibility of shoulder muscles in normal subjects.

Key words : remote after-effect, static contraction facilitation technique, flexibility, proprioceptive
neuromuscular facilitation
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The effects of changing the manual contact for a pelvic resistive exercise on
gait speed in stroke hemiplegia

EH AR EESE TR i B

Yuki Shigeta Tomoko Shiratani Mitsuo Arai

g P Wk vz 74T mE Y
Masumi Yanagisawa Michele Eisemann Shimizu Ken Yanagisawa

BE eI FE T OHTFRRIC X B PNF 28X — Y OF#EO%IT RO co\FuES)IC X
BRI EMEIAEIEE TR (SCPD) AT A I BRI RIS DWW TRRGEE L7z, S SRIE s i
Friskieess 15 % (IR 59.3 %) T, 10 BEOE# SCPD 7 5 [miftif 19 %44 SCPD B & G
SCPD &f, 10m#f77 4 [ER D IRK I TERED 3 BHCHIE L, FHERREE L7z, 10m 43770 Fr B
N ARIZICE 1 EIE Uz, N ARTOMEZ ZREfE & U T b2 KD TR T E O UEE DR L
L, ZENEME (Sheffe i) Zf7o 72488, W SCPD BHI BT ERE & [k LA s 10m A1 7AT
B2 R OREZR LT (p=0.049). FEEEHm EBICHFEMT 52 & T, LEEHITORF
PEfoh & RO THEDRENMEENDS T NI E Nz,

F—7—F  EEZAMHEHIGEE (PNF), &EMIGEGE TR, SCPD Ty, HfrdfE, %ahk
(after-effect)

Abstract : Background: The immediate effects of a resistive static contraction in the pelvic depressors
technique (SCPD) using a proprioceptive neuromuscular facilitation pattern in the mid-range of pelvic
motion of posterior depression has been reported in the literature. In a previous study, the manual
contact of the therapist's hands for resistance was the ischial tuberosity. Aim: The purpose of this study
was to investigate the immediate effects of a different manual contact while using SCPD for gait speed
in stroke hemiplegia. Design: Randomized design. Methods: Fifteen stroke patients (mean age=59.3
years, SD=4.6) were randomly assigned to the SCPD-I group (manual contact on the ischial tuberosity),
the SCPD-G group (manual contact on the upper gluteal surface of the ilium), or the repeated gait
exercise group (control subjects). A 10m gait-time was recorded before and after each exercise. The
percentage change of gait-time (PCG) after each exercise was calculated and compared with the gait-
time before each exercise. SPSS for Windows, version 10.07, was used for statistical analyses. Results:
The mean PCG (SD) was -6.6 (3.5) % for the SCPD-I group, -8.2 (3.8) % for the SCPD-G group, and 0.5
(5.6) % for the repeated gait exercise group. The results of a one way ANOVA calculated between groups
using PCG variances showed a significant difference between the groups (p<0.05). The Sheffé post hoc
test revealed that the SCPD-G group showed significant improvements as compared to the repeated gait
exercise group (p<0.05). Conclusion: These results suggest that SCPD-G may have immediate effects for
increasing the gait speed in stroke hemiplegia. More research is needed to identify the
neurophysiological effects of SCPD-G.

Key words : proprioceptive neuromuscular facilitation (PNF), static contraction facilitation technique,
SCPD, gait speed, after-effect
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The effect of differences in hip rotation position on knee extension strength

g s WE FEY ik 22 e @

Takashi Ito Shingo Tomoshige Manabu Nakamura Ken Yanagisawa

BE | HEXAEEEEFHEE TR, E5m L ChlheEE) 2 1F 5 R R aEH) S X — > %2 VL 5 E#)
HIETH 5. AUFZEIE, b PEAL T 0 R R IRE I BE EiE B B 4R B AL 72 N7V e e RS AL, 30° IN e,
30° AWML E 2 L TV 5 T L THRBIEHNICENEL D, N RNVREAFEA—Z—TfiHL
FrIEMEEIC THRGE T A 2 2 HE Uiz, W5E, BERABMN 17 % CEEOER (R RF )

26.1 (4.0) %) & U7, mAKBHEMRNOSNSEE KT 2 9ME (F) &, REIEH-NAIT 1435
(25.1) Nm, WHeLT 166.9 (29.7) Nm, “V5efiT 154.9 (24.5) Nm & 7% 0, RN & Nhei O’
THEREZRY, TOMOBARB TIEIEELIIED Mo, DX D, WEMICHI 2K ETERE
R 1%, IRESEREA A EEX, AL TR JMED & < 725 T EAVRM E iz, IREIETNTENL
T, RS GERREOUGE I DRMRE I % 2 & TR OGN E Lzl DB EICHEIC
TolbEZT-.

F—7—F : REAEEERAL, BHER T, N RNV RZAFEA—%—, PNF

Abstract : Proprioceptive neuromuscular facilitation is a therapy that utilizes specific patterns of
movement involving rotation on complex surfaces. In this study, we tested isometric contraction by
using a handheld dynamometer to investigate whether varying hip rotation position between the
neutral position, 30° internal rotation, and 30° external rotation during knee extension in the seated
position influenced the strength of the knee extensor. The subjects were 17 healthy adult men (mean
age (SD), 26.1 (4.0) years). The mean (SD) maximum strength of the knee extensor for all the subjects
was 143.5 (25.1) Nm in the neutral hip position, 166.9 (29.7) Nm in the internally rotated position, and
154.9 (24.5) Nm in the externally rotated position, with a significant difference between the neutral and
internally rotated positions. In other words, this suggested that the maximum isometric knee extension
strength in the seated position was greater when the hip was rotated internally than in the neutral
position. It is probable that the strength of the knee extensor was significantly greater when the hip was
rotated internally because the addition of the contractile force exerted by the hip external rotator
muscles to the force exerted by the extensor generated a diagonally oriented resultant force.

Key words : hip rotation position, the strength of the knee extensor, handheld dynamometer, PNF
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(FGREREER)

TFEFEICIE, WL OBEE 7% [F] =3P I =&
DWVTTICHHLz%Ic, MEREEICE
LBl NEWNERE L., T2, WRHFITIZ
WL Z OB NDTE AR C & 2 3
L7z.

CRIE A &)

WEEHIE, 2RREFCTIHEOREO~O
D 33m D DB R R AT IC K B o KER IR
MR 2 E Uiz, s, HE PRI
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A /I BE T (o] fE v R A
(LR, HRREA7)

MRE@ AR REET 30° N fEfL
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MEQ 1 BT 30° A4 hENL
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HERANLE, ABEENy FEHHLEE
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fiild 38D & &l R EEHT 90° e il fiz - 10°
SVisfr, AR BE ET PN A e R R L, R B
90° e, B -AmhffiE Lz, &3,
JEMFEED X b Ty T TH A & B 7
EL, RKBELE IS5 oI EREXy
Rz (X 1).

fiff M AR 1, /o B B B R 5 0 oD R E I
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HHD O+ > —i&, #EOIICH L Tid L Es
a7 (N - AROFR) OE L, FEOICH
U CREERRTT 5 30° NIIEROE |, R
@l LT EEBaT /70 5 30° A O E L
DI —DTFHIcED LS ICHKEL .
HHD O#EIC i, &iE & EA7ABFENY RO
TAEICIEMREED A N Ty T WV THEE L
Tiro7e. 753, EKE R PEIGERIC S S 7%
ENt =l H7cb L TELBK
WEEBLT, oY=y RICARY V%
Bz, flEdidt oy —Eo3nzp,
193578, MBI Y—=IIENID SRR
WEkolict =Ry Rzt L. &k,
KEBEORET LI, Y=L A+ w T
FEELELYAREEZIT-S .
HIEFIEE, 9 3380 OFEDHIENEZ
WHRFT LI CTHIEAICREL, &iE
RIS IXIE S 2 & LT 5 29 [ O IR SR 72 3%
iz, ERRFICHLT, SFEE s 5 M
D KFFIEMEINMEE, 60 RREIOKREZIZE
H, FE 5 B OE IEMENEE WS IEF T 2

[l O I AE 72 5256 U Tz BRAE L 2 [l 52
LIcNORKEE U, THREZZELHAD
NmICZ2 X5 ICHELRHAMEE L.

iz, MEBANEREBOBHMEZMET 5
Te DI, HREOH NS IEAIC 8K L,
1 HU FLOMEZH T T, 4%& 1 HEHER
—DRET, DD 4HI 1T HEEEIRES
W TR — D WIE 751 T THIE 2 £ L
e, 7B, 2HOMEEIARRICHEIS T,
HIEFEICHEHAT 220088 %+ 7317
7c.

(¥t H)

33H D DR T e B TR R ) IS HHE
MEC B —ThETE 2T, K
RO E, Tukey O LIRIEIC T
EOREMICENDBZMMEL . Tk,
HHD ORIEICHB N TOMRENGFEE ML KT
ML EBEEOHREZ, 2XREOHH S K
TEZAITEM Uz 4 % OB FAE 2 % N AHEE 2 %
I CHE L 7z,
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(1) —TTERESMAOME L UZLELRETE
ENRBZFICH T B 3@ D Ok PR B A e
i C D BB E R R 7 /1 D V-1 (R {R 722)
W&, RIAI T 143.5(25.1)Nm, WfENL € 166.9
(31.0) Nm, #$fiEfii T 154.9 (24.5) Nm TH -
fo. EMBAREITED X2 3 KALICB WV TH
e B R 7 7 IS HE AN A U B I — T L iE 7 B
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R IC G A %5082 WGk LTS R, HiE
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HETORME EREOMR LT K
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LI FEXK) 8% mifE 2 7~ U Te DSt at A 3=
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HE) S 2 — 2T, SIEICIENER, NREICIE
NEEDABEDEINTVE VT EHEE LT
W3 EEZ. DD, WhEAL T IREIHEH =
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TER: TIEWHER 72 Tl AMET O &
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LTS A EFFMARMIETE TV
WL R, IRBIET R AL D E WIS K B EE)
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43 T % P R R IS S B B 1S T RO 7 T T —
FERLRT G U —F 7 A M M 3 Rk 5o 2
The cumulative effect of pelvic sustained contraction of the posterior depression technique

on the forward reach test in the sitting position
when using the unaffected upper extremity in hemiplegic patients

g Ry SFA R i kH?

Miho Takezawa Tomoko Shiratani Mitsuo Arai
Hh R BAK vz T AR g o

Yoshimi Tanaka Michele Eisemann Shimizu Ken Yanagisawa

BE IR R s R OO RS IR O S A 2 AR (EEE (PNF) /8% —>D—DTh %
%77 Nl H I T O FR IR PEIGHE(E @ (SCPD) F+H42%, FEAL TIERKE LI TORTTND Y —F 7T X
N (BALHTT Y —F 7 A b)) IS RAE T RRRFRIRD SR 2 5t U7z, B g ki sess 12 % (B8
%, M4 %, SEEILERE 63.3 %) &, HEEXSIC SCPD THilE & SAEENATT ) — FERED 2 BEC /)
FAU 7z, $ERRE, EBEETO 1 7RI 3 BIOEARTG Y —F 7 A R 2170, U —FBHEE (reaching
distance; RD fif) » 5 2 BH URMEE & U, SEsflikigic 3 70/, 10 BOMENRTS Y —F 7
A b2 L TITY, SHANEMETRE%O RD HOMERZHEH Uiz, HEBfE e m 8z EZ R e L
TeBEMGIE ST BT T OAEIR, HEENRIIE & B OB RICA EAEZRD Tz, ZEIRHOE ORSER, EH)H|
OB Tl L ENRTT ) —FBEX O SCPD TR ZIC RDEDRBERNRKE N> T2, Kz,
[EIEL OB T ENFTT ) —F T AL 1 EEHXD 10 BHICBN THERREZRDZ. b Ok
XD, SCPD FHIC K 0 @bEHNMDOERNHE (remote after-effects) & K O i - A5 =) B AV
KU HBGEEFEIMEE KT S T LI X O BRI A UE.OBE B O HIEIAERS X iz n GEME D HE
R_ans.

F—7—F : RS RREES, SCPD Ty, EASZAMATILED: (PNF), AT —F 7
A b, R (after-effect)

Abstract : The purpose of this study was to compare the cumulative effects of a resistive sustained
contraction using the Proprioceptive Neuromuscular Facilitation pattern for pelvic posterior depression
(SCPD) with the repetition of the forward reaching task in sitting (FRT) for increasing the reaching
distance toward the affected side while using the unaffected upper extremity of hemiplegic patients. The
reaching distance toward the affected FRT with the unaffected upper extremity in the sitting position
was used to determine the effect of each exercise. Twelve subjects with hemiplegia were randomly
assigned to the SCPD or the FRT repetition group. Reaching distances (RD) were measured three times
before each exercise for one minute and ten repetitions after each exercise for three minutes. The
results of a repeated measure ANOVA indicated that the RD showed more significant increases in the
SCPD group than in the FRT repetition group. Significant differences were found between the RD
measured in the 1st and 10th trials. These results indicated that, as remote after-effects, the cumulative
effect of SCPD for increasing FRT ability might increase postural stability and ability to control postural
sway.

Key words : hemiplegia, SCPD, Proprioceptive Neuromuscular Facilitation (PNF), sitting forward reach
test, remote after-effect

D SR Ve T—2 3 #
Department of Rehabilitation, Sonoda Second Hospital
2) DFEERRY: R BARaE AR
Department of Physical Therapy, Faculty of Medical and Health Sciences, Thukuba International University
3) IREEEEGE  PEEEHER
Department of Physical Therapy, Hiroshima Posts and Telecommunication Hospital
4) WRLTRAGE) N T— 3 AR AR
Department of Physical Therapy, Faculty of Nursing and Rehabilitation,Kounan Women's University
5) HE AU AR AL
School of Physical Therapy, Faculty of Health Sciences, Tokyo Metropolitan University

PNFUH—F 13%1%5 201343 H
56



lF C&IT

EBIEUDEET 27D T HTHO,
ZDWREMNME T 9 % & BT HE GG
(Activities of Daily Living; ADL) % 7% 5 %
V. WMERBREREDL IF, Ko
PR AR 5 JE R A D T Bl 1 o i B R U A A
WHIHBIL 2, F 7o KSR O 75 8 25 R
LTHD P, BT ADL [ LD e i3 kg
PREEOWEDRLETH 5.

TR DK RE 2 #EAi 9% /7% & L C, Tyson
5 ¥«Lynch 5% I&, Functional Reach Test %
PERLIC T L, BEfLFTAY —F 7T A~ 2k
NZVAMEE LT, MNEFRFEECE
HEHRG R E T BT 2 EEOE M2 4%
ERELTVWD. TOEMETSY) —F T Ak
&, ZHES YV IC kil E EAYD AT ERL 7 5
CGIC AR FFRE /1 & OBE MM H 2 T &0,
FIE B OIS & b B EIEE O EAT RS Y — T
T A b E R RE AT (RRMEN BIE D KIS
& Trunk Control Test) & MHBEIMH -7z &N
wEENTNS.

L3tk zmn LSR5 5%k LT,
G %2 AV o % {2 38 ¥ (Proprioceptive
Neuromuscular Facilitation; PNF) /% 2 — >/ D
EREOE 7 N HRRTIECT O & kI {E d
(Sustained Contraction of  Posterior
Depression; SCPD) F4ZHW\WT7 7u—F %
1TV, EEALRFERE /I M B % C & ZRHIK T
FEERd % .

SCPD FHz AVIRER 0D BERE 0 11 1 N 1 9752
e LT, EHEDSD &, ABORMEICK
X3 RIRERh 8 %, SCPD F4% & Flym kD 1D
TH2EHREHEES & LB 217> 2
R, SCPD FHLDJ5 VA EIC KRR O FZHED
WAL EZ®RELTWS., £/, HF

5 8 1 AR i RS R 0D VT C 0D JE R
flE# D PNF /82— DHi /% LIckd 2
# 1k M N fE (Static Contraction of Anterior
Elevation; SCAE) F-H¢A3, JERREI F e T ki
DIElfE 2 £ 5 RE 5 A0V — T3 K
E I RERF RS2 B e MET U T2 fE SR, SCAE FH
THRICHELZECEZRELTWVS. Th
5O X ST SCPD FHMAR O 8>l /5
U —FBFICRIETHREREEINTNS
W, BAICBT 20177 —FEEIC RIZ T4
RAERGE UM 3R, Fiz, #EERR
7 RREE U 7o RS 1 7R 0.

Z T TR T, 2R R B RS 2
X 5IC SCPD F-H ANIE R SE A | J5Z T oD B A7 i
FV — FEEIC R E T RRERY & R 2 MR EE L
z.

Ak
(T%R)

NV FEFICHID, RKFFEDOZINICE
ENE LN MR R MBS 12 %725
Fell. WRFEIBMESH, LM 44 T, F
R (FEYER ) & 63.3 (11.1) %, FIE
B O GEYER ) (& 48.6 (32.6) 7
ATH oz, FREENT LR FREN 6 &, HA
BN 6 HTHO, EFOTIV A o—L
AT—=VIEOMN 1%, MH24%4, VN2 4%,
V3%, VINN 44T, FHEOZNIZTA 2
%, NI 3%, VH3%H, VIBN4HTH-
To. REFIEHREEREZE ST, [
SROMREMN BT, SREMMNARERE D &
L7z.

x5z SCPD FHEAEE U < 1 A8 AT il
5 —FEERED 2 BEICHLEGE 72 F WL CEAE
AU B,

#£1 BEHONH
BRI EE TR (£) EHEE+SD(FR) ERIAMESD(,A)  HAI(F%)
SCPDFH; B4 %2 60.2+13.8 34.7+305 B2 K4
RIEEGIREIAS ) —F BIE 54 242 66.3+9.2 62.5+33.9 A4 k2
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(EEIgiH ) —F 7 A S DBRIEHZE)

WREORALE, BEGIFEME L, B
& RER 72 A8 SR IR & T1E & 75 B AL
BB e Uiz, U—FBEREO T
LK BB R~ 57DICH Mz
S, RAEREALE FREFHRZ/NY R TREIEL
z.

WREFGA— RO S GEREMD 1L
BL, MEAAY Yy —EBEKBEOFGETEL, &
HWRALH—DORBETY—FWEZITDE S
BT, AVy—ZH5EM UBRICEITL R
% XD ICRE LTz, BARRIALIE IR MRS B
i 90° JE il iz « FHEH 2 R i ©, R
fieFiRzeMmELZ (K1 —a). JEMEHIL
448 CGEAR) Tz RS AL L, H—D
@S CHIANDRKRY —FZi7bEl. V—
TS IERRE R ZE 4 15 Jchn il IiC fRiE L e fiRét 2
L 3 FOR & R DS AT RE 75 AL 72 B RS AL &
L, TORDfEHOAEZFEMB & L (X
1 — b). U —FH#EE (reaching distance; RD

e

a) PREAEENAT

i) FHREHANSFELBOBOET L
7z.

FEQTRT T ) —F 7 A &, EEHRIEETIC 2
[E408 217> 72 1%, 1 57 3 [ RD {EDH]
E ATV, HEEH %S 3 IS 10 Bl RD
EOREZFT> 72 (1 [ OENRTS Y —F 5
PEHFIC 10 PRIDIREE & 5 72).

(BEOEHRBDAZE)
1) SCPD FHL D HE 77 %
bR E OIKEZKEHFTTHIE L, AED

2 ~3kg DN 7ERIELUTEBRENAE L
BICHIPF L 7z, 0f 5 B AL ORIEAL 2
Lo, BEMENICHTFEML, BRO%A
i D HR R T O FR I U 2 2 ~ 3kg D
EHIET 10 R 7> 7. 1 [ DSCPD FH
HIC 10 WEORKEZ ESTz. ThiE 1
v hrElL3ty Mok, FREHA
PNF 2222 FAE 71 7 S8 > 1z [A —RE D
7o (K2 —a).

b) SR

1 BEEQIRGT ) —F7 A b ORIETTE

a) Filbalifid, FERREMAE BT 90° Juihf « FEIZ IR ALy, IBIET & Fia2 MR
U, FREH EREIEARICAIE Uz, FMERA X, BRI O IERREIES 4 F850imi & L

7z.

b) wMAALIE, VU —F INEDRANL THaE 2 U 3 MRIF A ATREAR AL U7z, B

MBI, E&ILOIEFREIIES 4 f5 5k

e Uiz,

RD fE(Z, BHELRADNSERER B OFOEE L LTk,
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a) SCPD F#;

b) AREENLRTT Y —F B

2 BEFOEBRIHD 5%

a) BRI EICH TR L, 10 PEEREMEIGEZT1T>72. 1 [8ld SCPD FHifEic
10 MOk ERE>7-. chzk 1ty hEél, 3ty Miolk.
b) JERRELR] FE T A Y ¥ =i THIAANY —FEER K T 720 1 B EENT A

7 ) —FEEEIC 10 BEOKREZ &> Tz

2) RAEEEALEG Y — FBIE D RN ITE
WREFIXFENRTTY —F 7 A~ EAD
IEEAL E 7D, U —FEIEE ARG Y —
FT AR EFABICHRE LAY v — 2 H
L, BRI E A —DEmE T —F%11o
To. BRAEEEHAT 3 WEELL, Z0%
10 BREIOKREZEITY, ThEk 1Ry &
L, 10ty MMio/z (B2 —b).

(7 — 2 DEH)

R OEB R OB DOIEEE LT, &t
O EB RT3 @D RD i S & H
HURMEE & U, kN & &SRO EHH| K
%D 1~ 10O RD [ SREREEH L
7z,

ER= CEFHEEZOENMNRTSTY —F

T A L) / (GRUE
) X100

TR I &SRB O AL S Y —F T

X b OFEEREE (B5) ZEKRE Uk EEH

Nzlteyhel, 10y Mo

ENBaET 1. Tk, AEEZDHL
N7z E KT DUV T Bonferroni 1D % & Ll HR
Ex{Tol. IXRTOHFEEKEIZ S E L
7z,

wmR
1) FEMLEG A Y — T Bk O |
SCPD FH4#f 0 RD fE D ¥4 i (R HE A 22)

&, 1aH3.1(1.8)cm, 2[HH4.6(2.0)cm,
3EIH4.6(2.9)cm, 4[EH5.4(3.2)cm,
5EH5.5(2.9)cm, 6[EH4.9(2.6)cm,
7EH5.9(3.3)cm, 8[EHG6.7(1.3)cm,
9 H6.9(2.1)cm, 10EHT7.4(1.8)cm
Th-ole. RIEEMTT Y —FERED
RD fHD I (AR I,

1 H2.0(1.6)cm,
3EEH2.00(2.0)cm,
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ThoTz.
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2)  EENLRTT Y — F RO S e E R 3) HMRE — BT

SCPD F-Hi#ED RD D ek R (e B & mE R B & U Tz EAEIE
W) 13, AT DRSS, H BRI (p<0.05) & A%
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5EIH7.1(5.8)%, 6EEH8.6(6.6)%,
7[E1H5.0(9.4)%, 8EHS8.5(6.1)%, E=
9EH8.3(9.3)%, 10mEH10.4(6.3)% SEl, WA H R KB R ISR LT SCPD
THoiz. FRE G KB N T ) —F8EZITo 7

&2 AT ) —F BB UGEERIC X 5 EEHE — i

EHER RETHN BEE FHFH FE PiE

EFFRIEBE 1017.29 1 1017.29 9.28 0.03
B %k 581.24 9 64.58 3.02 0.007
RELEH 997.72 45 2217

2EE) 2596.25 55

~-SCPDFEE; W RKEEEArATY Y —F8ifF

%*

(%) ]
25 -

20

15 k.
/ _a

10

»

40/ 1 2 3 4 5 6 7 8 9 10(@E)

* : p<0,05

3 EFRHR OSSR — T EREEO MR IZAE

PNFUH—F 13%1%5 201343 H
60



#%I1C RD a2 MIE U7 fs 5, &1 LAt /5
D —FWE% T o 2% D RD i & LLi#ig L SCPD
FH#%D RD AN MEFICHEREICHEALRZT
& XD, SCPD FHiic kb ERE - Ko nlH)
ML N ZEHEN K U Tz ATREME DVRE X
nr.

SCPD FHHIc & % LY - (w5 oD nf @l 1t H3 g A
L7EHEICDOVT, 5”&, KEORN
IS N9 BRI R %, B8 D SCPD i &
B EE) & LLESMET L, SCPD FH D F5
WA BB OTZHMMEN K Lz C b2
LTWa. £, %52 1&, BMETEF
1R OO R | Y BE AT IS N E S RN SR
B SCPD F-4i & &S BE i ih /7 D
SR TR & i iRET L, SCPD FH D F
VA EIC TS B #h o B ] B At ek L e
EHELTWS. £k, BES51'91E, SCPD
F-Hi & SCAE F-Hihv ik zs rh 4 Fr kst 45 o /i
{7 oD 19 B B8 BT T Bl 4 & th 281y B 577 T e ol
BRI TR E MR Lz, ZOfER, SCPD
FHTIE A - MBI REEED & &1L L
kL EEERRENRD N EHE LT
%. AKWIZETO SCPD FHC & % FEAL AT /T
) —FHEEOR KL NS OWME L AR,
SCPD T F i i D FHAR N\ DHIHIER &, Z D
B RA Y R & JH B0 [ B i
ATEIEIERICE B 2 I U e ATReE D HER &
N5, FHH"P %, SCPD FHEE LV b
O — )VBED 2 BEIC 0\ CEBIF N U Z D% O
H 7« M I R 0 8 72 2648 0 0 i HTic X 0
FEi#g U 7= 45 5, SCPD T4 e i1 B AR /i H
B H = IHINE ©, SCPD T4t 80 #hic
FREZEENELCD EHRELTWVWAS. H#HE)
B, BREL)VOMENIc KDY 72— 3
VTR MES NS, SCPD FHE %, FHK DR
DR D% E (remote after-effects) ¥ 1
KO R - (RO EE)E ALK U H B )
RENM KT 2 T &I & D B IEA B K
LELOBHOHIENES T T > AHEHED
B U7 ATREMED SR T N 5.

SR

D ZZHES, HNEM, 5, il EE
S QIEGLHTT Y —F 7 A S OFBIELE
ZUMEORE,. MEUNEYT—T 3 .
39 (5). 477-481. 2011.

2) BIEST R, SEEK, e, M KA
FRRT RS ERAE 1 B8 1 B (R E B RE & S
HOBEEEROERORZEL & O
BiEAgEA. 31 (2). 130-134. 2004.

3)  TEERMEAN, BEmEL, (ERORE. FOMER
BB B LA O EHULEIER (COP) 12
PUNCIRSYI-H SaVIZINE-Z c )7 NS S ssE
*#£. 19 (2). 131-135. 2004.

4) Tyson SF, DeSouza LH. Reliability and
validity of functional balance tests post
stroke. Clin Rehabili. 18. 916-923. 2004.

5) Lynch SM, Leahy P, Barker SP. Reliability of
Measurements Obtained With a Modified
Functional Reach Test in Subjects With
Spinal Cord Injury. Physical Therapy.78 (2).
128-133. 1998.

6) SPHEFEE, s, FIEE. MinEREE
BEICBT B ENLETT Y —F 7 A - DRFIK
A ITEORRES. H2ERsReE. 23 (D).
151-155. 2008.

7) EAMNESL, FHEH, k-, i B0
IRHUEEN D R I MU T BRI IR, PNF
JY—F. 7 (1. 1-5. 2007

8) HHRZE, #FHPLE, Hk—, M FkE
BEDEHEAD PNF 7 7 0 —F D IE s ]
EREDV — FBEIC R 9k RF Y 52 28
PNF U —7. 7 (1). 66-72. 2007.

9 HIHsEE, s, BIRRT, fth A
PR R RS O Sl DEHE DR TT R HIA
B BT R A BRI ER. PNF U —
F. 2 (1). 27-31. 2002.

10) BIRSF, #rHes, Wk—, i g
&Fr RS ERE OF RO ESUES) S 2 — 2D
HHE 7Y AT B AT B e R &9 Rl AR
PNF UH—7. 4 (1). 24-27. 2004.

PNFUH—F 13%1%5 201343 H

61



1D Fries. MgEEEE. tes/8—ra

>~ PNF. % 1hk. 18-21. XF 1AV T
A, Wt 2009.

12) Arai Mitsuo, Shiratani Tomoko, Michele

Eisemann Shimizu et al. Reproducibility of
the neurophysiological remote rebound
effects of a resistive static contraction using
a  Proprioceptive  Neuromuscular
Facilitation pattern in the mid-range of
pelvic motion of posterior depression on
the flexor carpi radialis H-reflex. PNF U —
712 (1). 13-20. 2012.

13) Arai Mitsuo, Shiratani Tomoko. The remote

62

after-effects of a resistive static contraction
of the pelvic depressors on the
improvement of active hand-behind-back
range of motion in patients with
symptomatic rotator cuff tears. Biomedical
Research23 (3). 416-420. 2012.

PNFUH—F 13%1%5 201343 H



HA P NF ¥ 2= i & WHE

e ]

(o))

10.

11.
12.
13.

14.

FENOERMGBERIIAARREBE T 5. 2L, FEREBICEAL TEZDRD Tldku.

1.
2. WO HEOBIC, M EAME LOREN I TS T L.

3.

4. FREROAT IV —DONTNNICHIET 5.

< KRR BT AR AR S DRRTE I K U R

L ORREEOL U VIV iR

< T LR BRI D &, ISR A T L0 GHERESLEEND)
< ZDfth

. REFERORSGIE, BFiRICAZEOHMERZERICBVTIRET 5.

. BEOHFRIIREEIENT 5.

. JFREOTEBXCERIILLFO@ED &3 5.

R ARFERDEDICRSD . FRFEHOERLNGRINETS).

D) MR S ay (7FF AT 7 AVERRTE) ZHV, A4RiEE, 40178540 50D 1,600 F
7 1REL, SIS, M2, BEEZTH, AXOGEIHWR 7/ (11,200 FHH) LINET 5.
1,600 FHAM T4 3 KIERE DME#E T HE.

2) WYFROBAE, ZTIWAR—ZA TV Ay (TFART 7 OVIERIRE) ZHWT, 53R,
M, BEEZTH, A EGESR 15 KN ET 5.

3) W&, FEHFR, TNZTN1IRICOE 400 Fo e EL, Gt s iiNEd 5. KIZBRTE
BEMERL, ELTIMIOC & BERIZAREZFEIE L, HI—BEARKOESIEEEAHET
3 (FUAXMEAT IOy V—SRENEE L),

. ERROHEERDZIHKS LD ETS.

D FEREOEMIC, ®E T/ E30), FHEH (HAT 0—<7), FEEE% (HARGE LD,
WET BERO AT IV — (R JRE e El 2 o) 2T 5. FERASICE, fisKo
5 (400 £ &, F—TU—F (535UMN), &3¢, gIHSCE, REEEE (300 s5LAMND Abstract
T, Keywords (5EELAN) DIEICEE L, @LESZMT, REBXUEEZRMTT 5.

2) MEBXIUEHEIZ1IKTOME L, ThTNORICELES L ESGLETLATS. KEBXUE
BHORELHIHIE, HK 1 BICHEBIEICFEAT %, FRERHPOXKERS X CEEOMHAERHTNIC DOV T
X, BSMcREETS.

) HHFFEAIE LTHEBZMH L, SHEEE SNEAY, MAFIEEE L2 hF RISER
DD &) TEL. BEBEIAX T ORIz L T A TIERAFE ANS.

4) 5IHSCEROGEE T

OAH DM EFROLEIC, JHIC 1), 2), O@LEFESZHML, CRICEFSIRICHET 3.

QMEEEDY &
H#EN. B MES. & 9. 5IHAN—Y. BITHE. DOIRICEHET 5.
OHATARDE &

HEY EY. BBV URESE. F% BEC 5=, Tt FETHh. TERITE. DI
ICRLHT 5.
@FHELN 44 DS, 34O E, OOOM, £/7213000etal &9 3.

CERESY Oy (TFANT 7 AIVESRE) TERL, EER1HEZOaE— 1, iEBRIUHE

FELEHIBR UT-EIERE 188, Gt 3EAfEHd 5. £/ 354y F7av—7 0 X7, CD-ROM (X
%, 77 ANV, YT NEERAR &, FTEORNEE L R REE R IR 5.
BIEZOFEREIRHOBICIE, BIEFRE1EEZ0a— 18, BEREE (s, EE42508) 15,
BIEHD 354 vF7ay¥—T 1 A7, CD-ROM (K%, 774 )V4&, Y 7 NEHRD, Bvis
HOTTER (A¥—) 18RRI TEET 5.
FHERIEZ 1 EETS. FRXR—VHOEFICNSEK S BKIEEETEITREDE.
PR L7z Ffas o7y E—FHZER L UTRA LR,
JFREDIESTSE © HA PNF 2P HGERER A E

T 104-0033  HEHSHRXH/I1 TH 15— 13

HPARE BRUREEESE BEEAR BRI R vl
AR S NIzt DOEVEMEE THA PNF 222 IdRET 5.
DLE

PNFUH—F 13%1%5 201343 H
63



OFRERTO

ARELELMEIC TPNF U Y —F Vol.13]) ZEHROBFILICEmIT A ENTEXLE

ZENE, Vol12 Ik, BEO%TT NS 2 — > o e T O kM IE O %h H 0 R — )b
RUZw o7 R, FEO PNF ##)/S 2 — > ORI T O F 11 IGE O %0 3R 72 MGE U 7z 53 D 5
MY 2mEEeoNE Lic. e, —WI FE DM fE D RN R %2 MREE L T2 JE w2 h 1 K,
A AT @i I R I 9 3 R MREE U 72 B am DS 2 R, B /IS BAE 3 % R 72 Ml U 72 F 2 R 5
1, BT ERF IS 2B D% Ml &2 — > O d I T O P HE O % 5 72 FEE
L7zhZElSmeh 2 maEonx Lz,

TG BT N RE B0l A R BB OGRS E, BAEI AT EEHIRE, BITERES), NT A HE
DefEIR CHR CEERHIEZERT % 72DICITS PNF FHOMBOMALTH O, #HKANE
WHRE Ui FBICHEENRICEZDRT W PS8 O R ENENTE TV R
HI> THEEESNTWVE T, EHHX T, WAHEEZNRICHITRNIDOEED AT ST HF
PO B2 ZZ TZROMENRAEE N T, BRNEREZE Z ZEEEVRTT.

HA PNF 2221, 5% S5ICEDE W PNF OWHED k% &5, FlMiucmiy TRE
LTWE, PNF OERNEZPIRICOVTEMAZEL CHEL TWELLVWERVWET. £
DM EBENICERRABELTNET. (Y.H.)

[HZA PNF 221 E]

% B JiS % At &
HoR E | WE R HE KPR R B
AlEEE | 2 N3 FLIREE R R 2R B i
AlE R E | SFFEX INTFRUNEY F— 3 V¥R 2BRE
H R E | FiHLS O IFEBR R B ER R
iR E | §H ¥ AR SRR BEEE Y I B
WA R E | ookl REAMRIERL A HPRIE Y EI B
i E T AR SRR H2EE Y I B
i = | HNBET el E NR— L SO By — B A
i HWKIVII T ARV | BER TR BEEE2R 2%
i | HEAE JI T R AR AL R B ORI AR 4R R
H | FEEHAE FURERE R B e R PR ERE
[ M| HRpE— HILKE BBER OZF AR B
[ M| &%B # M ZRERE MU NE ) T—3 g VR B
B EIPNEE HAEME D NE ) T — 9 V¥ HRE
B 4| HOET B BRI R PR UeB%
[PNF VY —F&HiZmEa (ERFED]
- i | AN - SH AR - Bl D 3 [Eai
WKV e T AR - N BT -EH W - B RIS
- RHE A <ot KRR IV
HZA PNF %22 (PNFS)) G 767 A PNF 222
F13% H15 T 734-0022 JLETHMEXHEZE2 TH10%H 105
2013 4F 3 A 25 H¥f7 7 L—AHE 406 5

TEL 090-7970-6661
Mail pnfoffice@pnfsj.com
URL  http://www.pnfsj.com

PNFUH—F 13%1%5 201343 H
64



HHEEND TN

KGR E NTEEY 2 EE LicwTid, () BAREEM Y > 2 — & aii @G FRERN &
FifE SN TVBBRZEDTTTRVIRD . ZEHEE D DEEHEFDITIDOZEL 22T TV 5 RO
MEFFEZZT T REW,

T 107-0052 HEUEHEXARIZ 9-6-41 JhARIRE )L (T & (EME =

e (03) 3475-5618 FAX (03) 3475-5619 E-mail : jaacc@mtd.biglobe.ne.jp

FEORHRL - BIRDO K 5 75, WELILOFRFRRIE, EERARANTHEBE TS0,

CCCIcXFik LI-EMEMNTIE. RO ZBNd %,

7 A AGRENCE T HEFICONTE, RITHEFELTHFE W,
Copyright Clearance Center, Inc.

222 Rosewood Drive, Danvers, MA 01923 USA

Phone : 1-978-750-8400 FAX : 1-978-646-8600

CCC ik L= E DL

Notice about photocopying

In order to photocopy any work from this publication, you or your organization must obtain
permission from the following organization which has been delegated for copyright clearance by
the copyright owner of this publication.

{Except in the USA>

Japan Academic Association for Copyright Clearance, Inc. (JAACC)

6-41 Akasaka 9-chome, Minato-ku, Tokyo 107-0052 Japan

Phone : 81-3-3475-5618 FAX : 81-3-3475-5619 E-mail : jaacc@mtd.biglobe.ne.jp

{In the USA)

Copyright Clearance Center, Inc.

222 Rosewood Drive, Danvers, MA 01923 USA

Phone : 1-978-750-8400 FAX : 1-978-646-8600

HA PNF AR WIZEfmBsE
HA PNF #2203, PNF ([EAZATEMEAI @) 1B 2 AR ORE R UREREZKD . FR
DIFFFE N CREACERT 5 EZHIE LTWEM, ZOWMIRIC K D HEREN TR 22T 5T L.
MREW 2 ERFT 5 T LITIE> TIRESRV, T, DURDIREHNCZ > TH I BbN TR
ASDWTIE, Bz RN T LB %,

1. NZ205 & LTeiss Tl TIRRITINC B9 % faditfadt (2L 55 84 1K 16 £4F 12 H 28 H & HBUE.
http://www.mhlw.go.jp/general/seido/kousei/i-kenkyu/rinri/0504sisin.html) IZf€-> TH T &b
nctnsc e,

2. B LMt TR TEYERICET 28 (HREZBRSY ¥ =, 1987,
http://www.soc.nii.ac.jp/jalas/law-guide/law_04.html) > TH I HZbN TV T &,

o, TIN5 ORI EIEE OFTEHRRICE D S N mHE B R ORKR L I e EICED
WTHBIEDN, @RI TNDEHENTNE T ENEX LV, MEENED 5N TR
JEEEM 5 DRI DN T, MERZERTHEHET 5,




