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Effects of a resistive static contraction of the pelvic depressors technique
on the active range of motion of the knee joints in patients
with lower-extremity orthopedic conditions.

Shiratani Tomoko" Arai Mitsuo? Shimizu Michele Eisemann®

)

Nitta Osamu? Masumoto Kazue* Yanagisawa Ken®

Abstract : If an immediate stretching approach is difficult because of pain, we previously found that
an indirect approach such as a remote after-effect (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 could improve the passive range of motion (PROM) of the shoulder joint
[Arai 2002,] and knee joint [Shiratani, 2009, Shiratani, 2013] without a direct approach. In a previous
study, the authors did determine that the RAE of the SCPD technique results in an improvement of the
active range of motion (AROM) of knee extension in patients with lower-extremity orthopedics.
However, the effects of the duration of the indirect RAE of the SCPD technique were not established with
the improvement of the AROM of knee extension in the previous study.

The purpose of this study was to determine the RAE of the SCPD technique 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 AROM of knee extension in patients with lower-extremity orthopedic problems
considering the duration of intervention.

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) in which the technique and duration of intervention were combined. The value
change in the AROM of the knee joint after each technique was calculated in comparison with the AROM
before the technique was performed.

A two-way non-repeated ANOVA for percentage change in the AROM showed that only the group factor
produced a main effect (p<0.05). While the RAE of the SCPD on the AROM of knee extension technique
did not differ in duration in this study, as well as in the PROM of the previous study (Shiratani, 2013),
a Bonferroni post hoc testing revealed a significant difference only between the SCPD and SS group
(p<0.05), reflecting a greater improvement in AROM in the SCPD group. The results of this study on
orthopedic patients suggest that the indirect SCPD technique may be an effective approach to improve
AROM as a RAE in patients with orthopedic conditions.
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Introduction

Proprioceptive neuromuscular facilitation (PNF) techniques are often used to induce muscle
relaxation and increase active range of motion (AROM)". A basic PNF technique for increasing the
flexibility of the hamstrings is the hold-relax (HR) technique, which utilizes a shortening contraction
of the hamstrings in a diagonal position (i. e. hip extension-abduction-internal rotation), followed by
maximal resistance of a static contraction (SC) of the hip extensors-abductors-internal rotators?. A
sustained stretching (SS) technique is a method in which a target muscle is elongated to tolerance (i.
e. stretching of the hamstrings) in a relatively pain-free range, and that position is held with the
muscle at the greatest tolerated length? both the HR and SS techniques were considered direct
approaches. However, if direct approaches are difficult to perform 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 improve the passive range of motion (PROM)
of the knee joints without stretching in normal subjects”, and both the PROM and AROM of the
shoulder* Yand knee joints® in orthopedic patients. The RAEs differ in duration (a few seconds up to
several hours) depending on the sensory systems involved”. The effects of the duration of
intervention were also considered® ?. 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 in PROM as compared to the SS for 20 seconds®. The SCPD technique without stretch
of the target muscles may be an effective indirect approach as compared to the SS to improve the
PROM in patients with lower-extremity orthopedic conditions”. On the other hand, improvement of
the PROM was independent of the duration of intervention”. However, the effects of the duration of
the indirect RAE of the SCPD technique were not established with the improvement of the AROM of
knee extension in the previous study.

The purpose of this study was to determine the RAE of the SCPD technique 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 AROM of knee extension in patients with lower-extremity
orthopedic problems with consideration of the effects of the duration of intervention.

Methods

Participants

The source patients consisted of 30 outpatients (22 women, 8 men) with lower-extremity orthopedic
conditions. Exclusion criteria included any neurological disorder within the last year that required
medical attention. All participants gave their written informed consent.

The mean (SD) age was 60.5 (15.2) years (range 18-80 years). The diagnoses of the subjects were
total knee replacement (nine subjects), osteoarthrosis of the knee (seven 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 and fibula (one subject), fracture of the
patella (one subject), supracondylar femur fracture (one subject), patella fracture (one subject),
anterior cruciate ligament injury (one subject) and meniscal lesions of the knee (one subject).
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Experimental design
Independent variable (technique and duration)
Our study included six groups to combine different techniques and durations. The duration of each

technique was 20-s or 40-s for each of the three techniques. Subjects were randomly assigned to
one of six groups (20s-SCPD technique (20-SCPD), 40s-SCPD technique (40-SCPD), 20s-HR
technique (20-HR), 40s-HR technique (40-HR), 20s-SS technique (20-SS), 40s-SS technique (40-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
lengths. Hip flexion was 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 this position was kept for twenty or forty seconds.

(@ HR technique

a)

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

progressive buildup of a 20-s or 40-s maximum voluntary isometric contraction of the hip

a. SS technique b. HR technique c. SCPD technique

Fig 1. Interventions

SS technique

SS was used by maintaining hip flexion at 90 degrees while the research assistant moved the tibia
into the terminal position of knee extension.

HR technique

A maximal static contraction of the antagonist (hip extensor-abductor-internal rotator) muscles on
stretch is done from a diagonal direction (hip flexion-adduction-external rotation) and is followed
by relaxation

SCPD technique

The experimenter applied manual resistance over the upper ischial tuberosity in the direction
towards the medial sacral crest.
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extensor-abductor-internal rotator muscles. The subject pushed his or her leg 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.1c. 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

4,5, 6

3 kg to adjust to the strength of the pelvic depressors® > ®. The subject pushed his or her pelvis

against the hand of the experimenter during the contraction.

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 before and after each exercise.

To compare the effect of improvement of the parameter of hamstring flexibility, several factors were
considered: age, gender, medical condition, and diagnosis; and the AROM scores were normalized. To
normalize the AROM score, the value change in AROM of the knee joint after each technique was
compared with the AROM before the intervention. These values represent the normalized deviation

in degrees between AROM achieved before and after the intervention.

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 by two experimenters. Standard
manual goniometric measurements of the limbs were taken before and after each technique (Fig.2).

O
=

Fig2. Measurement of hamstring flexibility with knee extension test

The AROM 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.
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The greater trochanter, lateral epicondyle of the femur, and lateral malleolus were palpated and
served as landmarks during measurement, in accordance with the Japanese Orthopedic Association
standards. 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 21.0 (SPSS Inc, Tokyo) was used for the analysis. A probability

level of P<0.05 was used to determine the statistical significance.

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

2) After randomizing the 30 patients, the differences in the scores of AROM for the six groups were
examined using a one-way ANOVA with Bonferroni post hoc testing to determine the differences
between the groups.

3) Improvement values in AROM were compared using a two-way non-repeated analysis of variance
(ANOVA) with Bonferroni post hoc testing for both the techniques and durations

Results

1) The ICC (1, 3) value calculated for pretest-posttest knee extension data of the control group was
0.99; therefore, this data is acceptable for the purposes of this study.

2) The mean (SD) scores for AROM (degrees) before the intervention was -8.7 (16.2) for the 20-SS
group, -32.0 (11.9) for the 20-HR group, -33.3 (19.9) for the 20-SCPD group, -28.3 (15.9) for the
40-SS group, -23.3 (12.3) for the 40-HR group, and -14.3 (9.6) for the 40-SCPD group (Fig.3;
Table 1).

20 4

10 -

Z%SS 20-HR 20-SCPD 40-55 40-HR 40-SCPD

Angle (° )

-60
Group

Fig.3 The mean (SD) scores for AROM (degrees) before the intervention for each group (mean=SD)
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Table 1. The mean (SD) scores for AROM (degrees) before and after intervention
¢)
20-SS 20-HR 20-SCPD 40-SS 40-HR 40-SCPD

Before -8.7(16.2) -32.0(11.9)0 -33.3(19.9) -28.3(15.90 -23.3(12.3) -14.3(9.6)
After -7.0 (12.0) -26.0(12.9) -26.0(15.2) -27.0(18.9) -18.0(14.8) -8.0(7.6)

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

SS df MS F P
Technique 157.22 2 78.61 5.30 0.03*
Dration 3.33 1 3.33 0.43 0.55
Technique X Duration 0.56 2 0.28 0.01 0.99
Erorr 323.15 20 44.26
Total 484.26 25
* p<0.05

There were no significant differences between the groups in the AROM scores before the
intervention after randomizing the 30 patients (F (2, 18)=2.4, p=0.08).

3) The mean (SD) score for the AROM (degrees) after the intervention was -7.0 (12.0) for the 20-SS
group, -26.0 (12.9) for the 20-HR group, -26.0 (15.2) for the 20-SCPD group, -27.0 (18.9) for the
40-SS group, -18.0 (14.8) for the 40-HR group, and -8.0 (7.6) for the 40-SCPD group (Fig.4; Table
1).

4) The mean (SD) value change in the AROM (degrees) was 1.67 (4.25) for the 20-SS group, 6.00
(2.53) for the 20-HR group, 7.33 (6.41) for the 20-SCPD group, 1.33 (4.92) for the 40-SS group,

10

2[1055 20-HR 20-SCPD 40-SS 407HR 40-SCPD
-10 | P T

-50
Group

Fig.4 The mean (SD) scores for AROM (degrees) after the intervention for each group (mean=+SD)
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5.33 (6.31) for the 40-HR group, and 6.33 (3.98) for the 40-SCPD group (Fig.5).

5) The mean value change (SD) value in the AROM (degrees) was 5.00 (1.34) for the 20-s, 4.33
(1.12) for the 40-s.
A two-way non-repeated ANOVA for the percentage change in the AROM showed that the

15

10 -

Angle (° )

20-55 20-HR 20-SCPD 40-S5 40-HR 40-SCPD

Group

Fig.5 The value change in AROM (degrees) for each intervention (mean=SD)

10 A

Angle (° )

SS HR SCPD
-10 A

-15 -
Tecnique

(*: p< 0.05)

Fig6. The value change in AROM (degrees) 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 AROM in the SCPD group.
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duration did not produce a significant main effect (Table 2).

6) The mean value change (SD) in the AROM was 1.5 (1.4) for the SS group, 5.7(0.9) for the HR
group, and 6.8 (2.0) for the SCPD group. A two-way non-repeated ANOVA for the percentage
change in the AROM showed that the technique group found a significant main effect (Table 2).
Bonferroni post hoc testing revealed a significant difference only between the SCPD and SS groups
(p<0.05), reflecting a greater percentage change in the AROM in the SCPD group, as shown in
Fig.6.

Discussion

RAE of the SCPD on the AROM of the knee extension technique did not differ in duration in this
study, as did the PROM in the previous study?.

On the other hand, the indirect SCPD technique may be an effective approach to improve the AROM
as a RAE in patients with orthopedic conditions. An isometric contraction of a neck muscle group
resulted in motor after-effects as a postural response affecting the whole body'?. In healthy humans,
these post-contraction after-effects emerge most clearly in proximal rather than in distal joint
muscles'”. The results of the repeated ANOVA in this study suggest that neurophysiological rebound
effects induced by SCPD on the FCR H-reflex cause a significant initial inhibition phase during the
SCPD and a significant subsequent facilitatory phase after the SCPD when compared to the other
resistive static contractions of the lower trunk'? and static contractions of the hand muscles'® ¥,

We named these phenomena the remote rebound effects (RRE). Temporary profound inhibition of

121319 " which may decrease muscle stiffness, allow

the H-reflex occurs during the SCPD technique
enhanced muscle compliance, and, subsequently, improve the flexibility of the hamstrings.

Intrinsic stiffness or slackness of the intrafusal muscle fibers at any given time is highly dependent
on the direct previous history of movements and contractions'®. The improvement of the AROM in
the knee joint by the SCPD technique in this study was also considered a RAE* > #1319 \which may
influence the decrease in muscle stiffness of the hamstrings in patients with orthopedic conditions.
The cause of improvement of the AROM may also be due to specific characteristics of the orthopedic
disease. Deficits in AROM may reflect a number of factors including muscle weakness, pain, muscle
spasm, and soft tissue tightness, which have been reported following injury, osteoarthritis and

rheumatoid arthritis'® 7

) If direct approaches to improve the AROM and strengthen the agonist
muscles of severely restricted joints are difficult because of pain or weakness of the agonist muscles
and/or antagonist muscles, therapy, using RAE may be useful in improving the restricted joint in an
indirect neurorehabilitation procedure.

In addition, after injury (of 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,
may be an effective approach for the orthopedic patients who tend to have pain and/or increased

muscle damage.

Conclusion
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 effective indirect
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approach for treating the extremities that cannot be exercised directly due to pain.
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Comparison of the directional after-effects of static contractions in different positions of
the upper extremity and different strengths of pinch force on the improvement of
maximal active range of motion of the wrist joint in normal subjects

Arai Mitsuo"" Shiratani Tomoko? Shimizu Michele Eisemann®

Masumoto Kazue” Tanaka Yoshimi® Tsuboi Akio®

Yanagisawa Ken”

Abstract : To increase the maximal active range of motion (MAROM) of the wrist joint in normal
volunteers, the diagonal position of the shoulder joint and a strong static contraction of the intrinsic
hand muscles influenced the effect of improving the MAROM of wrist flexion as an after-effect (Arai et
al, 2004). The purpose of this study was to assess the after-effect of a static contraction on the
directional dominance of the wrist movement. We hypothesized that the static contractions considering
the shoulder position, the degree of strength of the fingertips, and the direction of wrist movement
influence the improvement of MAROM that correlate with wrist agonist/antagonist IEMG activities as an
after-effect. The participants were 20 neurologically intact volunteer subjects (9 males and 11 females)
with no restricted wrist joints. The after-effects of a static contraction combined with different positions
of the shoulder joint, different strengths of the pinch force, and different directions of the wrist
movement (extension/flexion) on both the MAROM change ratio of wrist movement (extension/flexion)
and the wrist agonists and antagonists IEMG ratio were analyzed.

Three factor (2 X2 X2) analyses of variance (ANOVA) were used to determine the differences between
the types of shoulder position, degrees of pinch force and movement direction on the effect of MAROM
change ratio and IEMG ratio. Three factor ANOVA for the MAROM change ratio showed no significant
main effects for shoulder position (F (1,72)=2.67, p=0.11) and pinch force (F (1,72)=0.00, p=1.00).
Movement direction only showed a significant main effect (F (1,72)=4.42, p=0.04). The hypothesis of
the directional dominance of wrist movement after a static contraction was supported. However,
because of the non-significant correlations between the MAROM change ratio and agonist IEMG ratio,
the hypothesis that the use of facilitation of the agonist after the static contraction was not proven in
this study.

Key words : PNF, SCPD, range of motion, after-effect, static contraction
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Introduction

It has been shown that after a contraction of distal muscles, a post-contraction after-effect (after-
effect) can appear in proximal muscles not involved in the previous voluntary activity as an after-
effect’. Wilson et al? searched for the after-effects of static contractions on afferent spindle
discharge and found that for a population of fifty-five spindle afferents, the mean post-contraction
discharge rate was 65% higher than the mean pre-contraction discharge rate. Intrinsic stiffness or
slackness of the intrafusal muscle fibers at any given time is highly dependent on the immediate
previous history of the movements and contractions”. To increase maximal active range of motion
(MAROM) of the wrist joint in normal volunteers, the diagonal position* of the shoulder joint and
strong static contraction of the intrinsic hand muscles influenced the improvement of the MAROM of
wrist flexion as an after-effect®.

On the other hand, surface integrated electromyography (IEMG) of the agonist during a strong
contraction was greater than for a weak contraction, which may explain why the facilitation of
agonist after the strong contraction occurred”. It has also been demonstrated in cats that
monosynaptic excitation by the muscle spindle Ia afferents from a given muscle is not distributed
exclusively to the a motoneurones of this muscle (homonymous projections) but also reaches the
pools of motoneurones of other muscles (heteronymous projections) acting synergistically at the
same joint or at different joints®. The only heteronymous connections so far described in the human
upper limb are from the wrist to elbow muscles”® and might contribute to provide proximal support
for distal movements. la afferents from intrinsic hand muscles have significant heteronymous
monosynaptic projections to the human forearm motoneurones®. The after-effect from intrinsic hand
muscles may influence the heteronymous monosynaptic la excitation in the wrist muscles.
Statistically significant heteronymous monosynaptic Ia excitation from intrinsic hand muscles
supplied by both median and ulnar nerves was found in human forearm motoneurones belonging to
forearm motor nuclei (flexor carpi radialis (FCR), flexor carpi ulnaris, flexor digitorum, superficialis,
extensor carpi radialis (ECR) and extensor digitorum communis?.

The strength of heteronymous monosynaptic la excitation from intrinsic hand muscles combined
with a diagonal position may also influence the after-effects on the wrist extensor muscles. However,
it was more often found in flexors than in extensors, in wrist than in finger muscles and in muscles
operating on the radial than on the ulnar side®. If the effect of the heteronymous monosynaptic Ia
excitation from intrinsic hand muscles supplied by median nerves was larger than ulnar nerves, the
MAROM change in the ratio of wrist flexion may be larger than in wrist extension as the after-effect.
However, the difference in the after-effects following a static contraction on the directional
dominance of wrist movement was not clear.

The purpose of this study was to assess the after-effect of static contraction on the directional
dominance of wrist movement. We hypothesize that the static contractions considering the shoulder
position, the degree of strength of the fingertips, and the direction of wrist movement influence the
improvement of MAROM, which correlates with wrist agonist/antagonist [EMG activities as an after-
effect. To clarify this hypothesis, the effects of different strengths (weak and strong) of the pinch
force, shoulder position (straight/diagonal) and direction of wrist movement (extension/flexion) on
the MAROM change ratio and wrist agonist/antagonist [EMG activity were analyzed.
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MATERIALS AND METHODS

The participants were 20 neurologically intact volunteered subjects (9 males and 11 females) with
no restricted wrist joints, who were randomly selected from 51 volunteers (28 males, 23 females)
and who had no history of injuries to the extremities or back in the last 10 years that required
medical attention. All participants gave their written informed consent.

Secondly, the 20 subjects were randomly divided into two groups. The first group, which was
composed of five female and five male subjects, aged 23-47 y (mean age: 32.7 y; standard deviation
(SD), 2.8 y) and was named the flexion group, was used to measure the MAROM of wrist flexion
before and after each static contraction. The extension group composed of six female and four male
subjects, aged 20-47 y (mean age: 28.4 y; SD, 2.5 y), was used to measure the MAROM of wrist
extension before and after each static contraction.

The protocol was approved by the Hiroshima University Higher Degrees Committee for Ph.D. The
dominant upper extremity of each subject was tested. Dominance was determined by asking the
subject which arm they preferred to use when writing his/her name. All the subjects were right-hand
dominant based on this criterion.

No subject had knowledge of which exercise patterns might be relatively effective to facilitate the
MAROM of wrist. Each subject learned each static contraction method well enough so that he/she
could perform it alone before the experiment began. Experienced therapists may have a certain bias
towards the therapeutic methods, which may influence the outcome. The experiments were done by

two well-trained students of a physical therapy school.

Measurement instruments and apparatus

The MAROM of wrist flexion was measured with an electrogoniometer (Penny & Giles, Blackwood,
Gwent, UK, placed laterally across the affected wrist joint. Two pairs of disposable surface EMG
electrodes (blue sensor, type N-10-F, Medicotest, Denmark) with a center separation of 15 mm were
attached to the skin surface of the muscle bellies of the FCR and ECR muscles. All data collection
devices were electronically synchronized via a BNC connector to the Noraxon Myosystem 2000 EMG
systems, to allow for synchronous collection of EMG signals and goniometer voltage (as shown in
Fig. 1) in order to determine the relationship between the amplitude of the EMG and MAROM of
wrist flexion during a 1-second static phase of flexion (as shown in Fig. 2). The skin was cleaned and
shaved, and alcohol was used for the removal of dirt, oil and dead skin to lower the impedance to
below 1 kQ at the recording site. The electrogoniometers were then calibrated with each subject's
wrist resting in an anatomically neutral position. Pinch strength was measured with a pinch meter

(Yaesu Corp., Tokyo, Japan).

Experimental design

In preparation for data collection, participants were sitting for 5 minutes to relax. After each of the
static contractions, MAROM for wrist flexion (extension) was maintained for over 2-s with the arm at
the side and neutrally rotated while the forearm and wrist were held in the neutral positions.

The forearm attachment was supported during each static contraction by an experimenter. Each
static contraction condition was separated by a 60-s rest period. Verbal exercise cues were limited to
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the following: (1) for measuring the maximal pinch force, "Pinch the plate of the pinch meter as
much as you can," (2) for the static contraction exercise protocol, "Pinch the plate of the pinch meter
to obtain and keep the target force while looking at the pinch meter. Keep your fingers and wrist
steady”, and (3) for measuring the MAROM, "Flex (Extend) your wrist as much as you can without

flexing your fingers and maintain this position for over two seconds".

A/D Converter
PC

Electrical Goniometer
(Straingauge Sensor)

Fig. 1. EMG and goniometer system

All data collection devices were electronically synchronized via a BNC connector to the Noraxon
Myosystem 2000 EMG systems (EMG system)

v

200 |
1) FCR i
_2m -

2) ECR o Mﬂ:..- Pty i
=

3) MAROM 1000ms

Fig. 2. The relationship between the amplitude of the IEMG and MAROM in wrist flexion during a 1-
second static phase of flexion (extension)
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Independent variables

The positions of the shoulder joint were the 'diagonal position' (shoulder flexion (135°) and
adduction (45°)) and the 'straight position' (shoulder flexion (90°) and adduction (0°)) (as shown in
Fig. 3). The target strength of the pinch force spanned a range of 30% to 40% for the maximal
voluntary contractions (weak pinch) and of 70% to 80% for the maximal voluntary contractions
(strong pinch) with the pinch meter. The effects of order were controlled by giving a random
assignment from a random table of numbers for the order of the static contraction conditions
(straight-weak, straight-strong, diagonal-weak, diagonal-strong) for each subject. To randomize the

designs, four trials were given in random order.

Dependent variables

To compare the effect of improvement, the parameter of flexibility of the wrist joint considering the
several factors, including age and gender, was normalized. To normalize the score of MAROM, the
MAROM change ratio of wrist flexion/extension after the static contraction was calculated by
subtracting the MAROM before the static contraction. The associated IEMG activities after each static
contraction during 1-s were normalized and expressed as the IEMG ratio. This normalization allowed
the description of the level of IEMG activity for each muscle to be a value between O and 1.

Statistical Analyses

SPSS for Windows ((PASW/SPSS ver. 17.0 for Windows) was used in all analyses.

Prior to the experimental study, a pilot study was conducted to determine both the MAROM of wrist
flexion and IEMG using intraclass correlation coefficients (ICCs) on 10 subjects.

The after-effects of the static contractions combined with the different positions of the shoulder
joint, different strengths of the pinch force, and different directions of wrist movement
(extension/flexion) on both the MAROM change ratio of wrist movement (wrist extension/flexion)
and the wrist agonists and antagonists IEMG ratio were analyzed.

Three factor (2X2X2) analyses of variance (ANOVA) were used to determine the differences

a) straight position
b) diagonal position

Fig. 3. The positions of the shoulder joint
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Table 1. Means and Standard Deviations (SD)

diagonal-weak straight-weak diagonal-strong straight-strong

Variable Mean SD Mean SD Mean SD Mean SD
CR-MAROM 2.83 9.50 -1.36 11.43 11.94 6.28 1.28 13.92
IEMG ratio of FCR 0.48 0.11 0.51 0.11 0.51 0.12 0.50 0.13
IEMG ratio of ECR 0.14 0.07 0.14 0.06 0.14 0.06 0.14 0.06

Table 2. Repeated measured two-way ANOVA summary for each factor

shoulder position pinch force interaction
Factor F(1,9) p F(1,9) p F(1,9) p
MAROM change ratio 9.1 0.02* 11.1 0.00" 1.41 0.27
FCR IEMG ratio 0.04 0.84 0.23 0.64 0.91 0.37
ECR IEMG ratio 0.12 0.74 0.01 0.91 0.12 0.74

Table 3. Pearson Correlation Coefficients for strength-position and IEMG ratio

FCR IEMG ratio ECR IEMG ratio
strength—position -iq) r p r p
diagonal-weak 0.00 1.00 0.48 0.16
straight—-weak 0.00 0.93 -0.04 0.92
diagonal—strong 0.09 0.80 -0.52 0.89
straight—strong 0.03 0.92 -0.19 0.59

between the types of shoulder position, degrees of pinch force, and movement direction (group) on
the effect of the MAROM change ratio and IEMG ratio.

The relationships between the MAROM change ratio and FCR and ECR IEMG ratio were calculated by
a Pearson correlation analysis.

Statistical significance was set at P<. 05.

Results

The ICC for the MAROM was 0.97 (p=0.00), which reflects a high reproducibility. The ICC for FCR
IEMG measured during the MAROM of flexion was 0.83 (p=0.01), and for ECR during the MAROM of
extension was 0.81 (p=0.00), which indicate that the measurements of IEMG and MAROM in this
study are both reliable.

Table 1 contains the means and SD of the MAROM change ratio and IEMG ratio for the FCR and ECR
muscles.

Three factor (2X2X2) analyses of variance (ANOVA) for the MAROM change ratio showed no
significant main effects for shoulder position (F (1,72)=2.67, p=0.11) and pinch force (F (1,72)=0.00,
p=1.00). There were no significant interactions between the main effects (F=(1,72)=0.27, p=0.61).
However, only group showed a significant main effect (F (1,72)=4.42, p=0.04). The improvement of
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Table 4. The Pearson correlation coefficients for the MAROM change ratio and [EMG ratio

Correlation between type of SC and wrist extensor in the flexion group

weak-diagonal

strong-diagonal

weak-neutral

strong-neutral

-0.10 0.32 0.20 0.15
Correlation between type of SC and wrist flexors in the flexion group
weak-diagonal strong-diagonal weak-neutral strong-neutral
-0.03 0.04 -0.49 -0.17

Correlation between type of SC and wrist flexors in the extension group

weak-diagonal

strong-diagonal

weak-neutral

strong-neutral

-0.21

-0.50

-0.34

-0.73*

Correlation betw

een type of SC and wrist extensors in the extension group

weak-diagonal

strong-diagonal

weak-neutral

strong-neutral

-0.17

-0.07

-0.06

-0.13

the MAROM change ratio in wrist flexion is significantly larger than in wrist extension (Fig.4).

Three factor (2X2X2) analyses of variance (ANOVA) for the FCR and ECR IEMG ratio showed no
significant main effects or interactions between the main effects (as shown in Table 2). There was a
significant correlation between the FCR IEMG ratio and MAROM change ratio in the straight-strong
static contraction in the extension group (as shown in Table 3). However, there was no significant
correlation between the MAROM change ratio and IEMG ratio in the flexion group (as shown in
Table 3).

The Pearson correlation coefficient between the MAROM change ratio and FCR [EMG ratio after the
diagonal-strong static contraction in the extension group was -0.73 (p=0.02), indicating that there
was a significant moderate correlation (as shown in Table 4).

(%) 30

= = [ [a
o w o (%]
*

Change ratio of MAROM
(¥}

L

extension

o

flexion

(*: p<0.05)
Fig. 4. Comparing the factor of movement direction

The static contraction in this study resulted in a greater increase in the MAROM change ratio in flexion
than in extension as the after-effect.
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Discussion

This study demonstrated that both the MAROM and IEMG after the static contraction as the after-
effect were not position and strength dependent. The hypothesis that facilitation of the agonist for
improving the MAROM of the wrist joint by a static contraction was denied. However, the hypothesis
that the directional dominance of the wrist movement after a static contraction was supported. We
found that there was a wrist movement dependence for the MAROM change ratio between the
extension and flexion group. The static contraction resulted in a greater increase in the MAROM
change ratio in flexion more than in extension (as shown in Fig. 4).

There was a significant strong negative correlation (r=-0.73) between the MAROM change ratio and
FCR IEMG ratio after the strong-straight static contraction, which may suggest that the decrease in
the antagonist muscle (FCR) activity may result in an increase in the MAROM of wrist extension. This
result may suggest that a neurophysiological reflex activity such as reciprocal inhibition may be an

important mechanism for antagonistic inhibition”

. However, because the improvement of the
MAROM change ratio in wrist extension was smaller than in wrist flexion, the decrease in muscular
recruitment activations of the antagonist due to reciprocal inhibition was not an important factor in
this study.

On the other hand, there was no relation between the MAROM change ratio and agonist IEMG ratio.
While the improvement of the MAROM change ratio in wrist flexion was significantly larger than in
wrist extension, the increase in muscular recruitment activations of the agonists, represented by the
FCR IEMG ratio, did not correlate with the increase in the MAROM change ratio. In addition, in spite
of the absence of a significant relationship, there was also a moderate negative correlation (r=-0.49)
between the MAROM change ratio and FCR IEMG ratio, which suggests that an increase in the
MAROM change ratio of wrist flexion may not depend on an increase in the agonist IEMG. Due to
the non-significant correlations between the MAROM change ratio and agonist IEMG ratio, the
hypothesis that the use of facilitation by the agonist after a static contraction was not proven in this
study.

In the literature, it has been noted that a mechanical stimulation of the skin of the index fingertip
causes a weak short-latency inhibition followed by a strong long-lasting facilitation of the FCR H-
reflex'?. It has been shown that volleys in cutaneous nerves facilitate interneuronal transmission in
inhibitory and excitatory reflex pathways from Ib afferents to motoneurones'’. The long-latency
excitation produced in FCR motoneurones by electrical stimulation of hand muscles afferents may
have two components: one, dominant, transmitted via group Il afferents and a spinal pathway; the
other, weaker (but underestimated), mediated via group [ afferents and a transcortical pathway
(Lourenco et al., 2006'%). It has also been shown that mechanical stimulation of the skin of the
index fingertip causes a weak short-latency inhibition followed by a strong long-lasting facilitation of
the flexor carpi radialis (FCR) H-reflex'?. As for a strong pinch force, muscle activity is not restricted
to the target muscle but activity is observed in both ipsilateral and contralateral (nontarget) muscles
during strong unilateral contractions'?, which may be due to supraspinal mechanisms to a greater
extent than spinal mechanisms'®. We did not investigate these supraspinal factors in this study.
Further research is needed to compare the brain activity induced by different static contractions
with that induced by other methods, by using functional magnetic resonance imaging (fMRI) and
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motor evoked potential (MEP).
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The effects of pelvic resistive exercise on sitting balance and
blood pressure variability in acute stroke patients
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Abstract : The purpose of this study was to determine how a resistive sustained contraction using a
Proprioceptive Neuromuscular Facilitation pattern for pelvic posterior depression (SCPD) influences
improvement in sitting balance and blood pressure variability for 10 acute stroke patients (mean age:
73.2 years). All subjects received 2 random sessions of each intervention. The exercises included
endurance training for sitting and SCPD with endurance training for sitting. Both interventions
incorporated the amount of lower limb loading force on the ability to maintain sitting. Systolic blood
pressure, diastolic blood pressure and pulse rate were measured. The results of a t-test indicated that
there were significant differences between both the amount of lower limb loading force and the ability
to maintain sitting and systolic blood pressure (p<0.05). These results suggest that SCPD may have
positive effects for increasing the improvement of sitting balance and blood pressure variability.

Key words : Proprioceptive Neuromuscular Facilitation (PNF), acute stroke patient, endurance training
for sitting, SCPD
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WREFICIE, HEOBE EANAFICDODNTT
TICHAL, HgzGe ETHiizRD .

iz, MEROSBIMIEHEETH O #MREIC
o TCEARFRRICEE RN EREHL
o, T—2IEWFEOBHLIMCIEEH Lawy
TENUCMABRORBHICHERL 2.

T, AR T Y BRI RE T E D&
REFlz0b, MAZEBLTHOMARED
FETOoNB I ERBRkIcid i Lz ECHEREL
TW5.

2) BNADRRESE

o265 PR B R S8 D RSB &2 RIS L 72l
BAGL CHBEOR T Nl O H T 10 # [ 0
FHIEPEIGHE (SCPD T80 Zf1\y, T D1 15
MOV 7= g rz2dE, E5IC108
Mo ZIT>7e. Tz 1ty b
L, 5HE#DIELTIr>7 (K 3). SCPD F
KO FEMIEFEZ EHZ OB BEMEIC T
@%ﬂﬁﬁ@ﬁim%% fth)s D F 7%= HA
%. EEMNIEET D EAAEMEEIER T TICHE]

X1 FEHRTEEOAE

BREICREN 2 & D, RIRICIRERZ B T2 IRAE Ciafi Gl & RS0 25—
MERRAESIRTIWMT. ZTOR, BilzZinRahblis RV X O ICHE

PNF V¥ —7F

{2y
-6—
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DT, ALK IZINA, ##iEEI
LT, ZOR, BB B0 B
DEIH R NE S ICER L. £/, SCPD F
F2 D E AL AL R 1 A 72 20t L 7z

JEEANE TRk B D U T it A 0D Tl JES 2
HC THRBBO LR IGFEHE T ITHE 2.
JEAIRE R 1 10 97 & U, FlsE T A i
£ - IR OBEIE, BREAEROMWN TR E
EHIRNCIT-> Tz, TSz, FENLIEFIEED
HDAr A & SCPD FH7 + AL PERND 2 F#
FIC o L 52t L 7z,

7235, SCPD FHiis & U BNt M Al D
FEIlCDWTIE VN 7= 3 VIEFEED
HA RS A TOREEAED CHEy, W
NIMCEY U TG a0 Az Ak £ 72 1Rk
Lic. ¥z, ZO X5 &GE, EEDIREIC
DU T HFEN RS R DYV A O B - 18 15 i
Rz EZz#E Ul LRl fkie o nl & 7%

2 PEOIPRFFRES DRI

FRE IS O LRI 5N R
NV REAFERA=Z—=FUT, WREHE
NERDTEMTEBRAETP-L D &4
J1zmA 7Tz,

WidsZ bl

3) T— R

TR E S B KO REAL LR FERE J1 DHIE D
HEAMZREET 52728, MARIRICZNEN
A2 B F DM E L, &N AHEBE R
(Intraclass Correlation Coefficient ; ICC) 7% Fu»
THEEL 7z,

RN IE SN AT D FEME B KT
PERL R RFRE S DI E 2 BdEE & LT, XX
WKEOBENABOE LR ZHEL, &AM
THINd % t MEZTT- 72,

BNAEER (%) =

(Y A1 O FEA — /T A FG O FFAM)

/ (S AHTOFHE) X 100

MEZETHICDNTIERFHREE A TO
SBP, DBP, fRfiZzkdEfme LT, XAk
DENMABOZERZHEHL, &M AMTH

3 SCPD F+4%¢

BHEO% S FHIO BT 10 #ORI D& I %
TV, ZO® 1I5BEOY S /78—y 3 v EEY,
ETHIC 10 MO IEENE 211> 7. Thze ]
twy hEL, 5EEEDRLTITo 2.
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&2 WEaENEEE (1, 2)

APl FEGTEN OF)  FEGEE (B)  PEGRERRES) CR)  EALORERRET) ()
Icc 0. 962 0.974 0. 9525 0. 9877

ICC: intraclass correlation coefficient, (n=10)

£3 MMARTBRCITARDENNT VA, MEZFOZEER

SCPD —+ JAE 7 i 4 )l ok JEEAS T A e
THEATE I (%)
NGl 36.7+13.0 38.4+16.4
IWIN S 45.2+14.8 38.8+15. 4
X (RS 25.2+13.9 1.86+6. 19 *
JENTERFFRE ST (%)
NG| 31.4+16. 2 31.4%+17.9
NS 38.617.0 31.5+17. 1
EAbR 29.8+21.6 1.54+7.26 *
SBP (%) —0.53*3.8 —8.5+6.6 %
DBP (%) —0.05+11.4 —7.2+6.6
Iita (%) —0.12+5.9 4.6+5.5

SBP: systolic blood pressure, DBP: diastolic blood pressure
t—test , 3k: p<0.05, FEHEHEHRHEZE (n=10).

£ 4 FENNT VX, MEEFOZERIC K Z00H 5 t BERSER

FHMEOZE  HHBE t fil p fE (Hi{HIfEST)
T EE b 23. 34 8 5. 49 0. 00058
JENLRFFRE 28. 42 8 3.63 0. 0067
SBP —7.98 8 2. 87 0. 02
DBP —7.18 8 1.76 0.12
i<l 0. 39 8 —1.74 0.12

SBP: systolic blood pressure, DBP: diastolic blood pressure

ISd B t EZIT o Tz, ER
MEZHHE (%) = 1) FHE A X CEARRFEE I DN
(BEAT 3 3 1% D i — 22 Re 15 BAGL O 1ML ) FHEEIREICC (1, 2) 12096 LLETHO &
/ CEERRFEFEAI O MM E) X 100 WHBMENHEE I N (F2).
MET A BT DA BKMELE 5% K& L7z, 2) TPHEmIEIIEE (%) D + EHER A
a0 1d SPSS Statistics 21.0 & F W\ 7z SCPD F £ + B 0 it M 7l % © /M A Hi

36.7£13.0 %, /T A% 452148 % TH D,
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MAZALHRIE 252+139% THoiz. JFE
NI PEFIBE D™ AR 38.4+16.4 %, /T At
388*+154 TH b, 1 A £ 1k Z
1.86+£6.19% TH - 7z. ZMADNAZEA
Rrexthdd t RETIKRLZE T A,
SCPD F$5 + B A3 Mif 14 AN Uk B A6 i 1 B ok
DHDON AL L THEIC PR AE L
ZHEMME YTz (p<0.05) (£ 3, 4).
3) FEAMIRFFHES] (%) D + FHE(R A2
SCPD = % + FE A7 M P 3l i o /M A Hi
31.4+16.2%, M A% 386+170%ThH D,
MAZALHRIE 298+216% THoiz. JE
NI PERNBR D™ ARG 31.4+17.9 %, T A
315£17.1% TdH v, /T A £ fb F &
1.54+726% ThH-o7z. ZNMADNAZI
Rrexthdd t RETIKRLZE T A,
SCPD F$5 + B A3 i 14 ANl Uk B A6 i 1k B ok
DHOI AL L L THEIC AR FEE T
ZHEIME YTz (p<0.05) (£ 3, 4).
4) MEZEHCHBWT, SBP OFEHZELE +
PEHEfR 722 1%, SCPD F-4% -+ A7 i P I ek 1
T — 05338 % , F& it PG I T —
85166 % TH-. %I AD SBP DFH
ZAREMNLEH S t RETHEBELZEC
2, BENLTPERI O A DA ALk SCPD Ty
-+ JEE AT TR 1R AR & PR U C A RIS SBP 2 1K
FEHE T (p<0.05). DBP D FF%Z 1L
R+ AR 2 1E, SCPD T+ JEE A7 it 1 3l
fHICT— 0.05+11.4%, EENm MR T
— 72466 % TH-o7z. %I ADDBP DF
B bRERIEH S t RETHE LIz C
A, N AMICEREZZRD > T
(p>0.05). AR D THZE b= £ AR
\&, SCPD F £ + J& f7 i 1% 3l %k i T —
0.12+£5.9 %, EEALmPEFIIBRIC T 4.6£55 %
TH-o7 (X 3). ENADIRIADTFIIZA
Rriindd t METHRLEZET A,
NABCHEEZRD T > 7z (p>0.05)
(£3, 4).

ZR

TR E S B K G EEAL LR FFRE ST D HIE I
BWT, SNMAMICBVWTHEERREZR
&, SCPD FHi7% Gf FH U 7z A7 e 1 A1 1 s
AIMPEFI O H DA A & Heig U TH BEIC AL
NG Y A thE LTV, Metin 5 20 1, %
AR R B R DARER R 113N T ABES1 B
KUBITHES) & DRICHBEN D B £ BT
%. %7z, Sandin 52V 1%, BEEEPFT R
FZDEERINT >V AREST & ADL & ORI KR
MNHO, FEANT Y ZAEFRICKE RS
HEWMRNTNE., ThHDOHRENDE, KA
W R RS D R (TN T > A REFIE, ADL &
ST 2D EELZERLEIDNS.
BFEEO%T MHIEEERCE < FHRE, T
R Cd % BB, M&ER, AR
(FED ERBHFITH DO, P2 —2Th
5 E O % LR < BBk, SEER
fh, NEERER, MEER, MaEm (LD &
ENTWVWB2?, BBRO%A N, Ko
HROFIHZELZMES>EDOTHD, MEME
A D N IR RSB AR O 2 F O INHRIC K
DiEEhz bt Ez2b6N%. ik, HiHs%P
Ik % & SCPD R, MBS, #ik
PRI I AL G BEER G N s L, FERER D
Fr b MENGE O fEE CREEEAIINHE O fEdE) Z
95, Xz, MEEHIBEEMNICEIEXR
WKHLL TR EZTTS & DTHD, £ D
BRI AR DA FRFIFENE C 5 E R X TV S.
7o, EMEEREE, BEEINOZEIRZ L
B E#I — o —o > OEEN S 23R x
FibH, B ORI 1 72 b BA i 0D 22 & M 1
KEHWICHBAEN 22, AWZETE SCPD
FHUCT K o TR, JERREEA 2 3 SR
FEOEFHALOE S, 1 7V A DG
JEE D BE N i L MR UM e IS K 2 IR R E D[R] 1
I fEMEmEE N, FREMTOZRELN M L
L, BAINT Y ADYEEIC DR > 2T &N
IREENS.
MEZEEC BN TIE, BFEAMIEIIED A D
7t A& SCPD FH % Ot H U 7 AL i M 3l D
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MAEHBELTHEICT SBP MMERLTW
Fo. 2RI BGIMIR O H BhER ETpE D R &
L, BRI AR & a0, R AR
JEZ& TR 2 I EDHIE N R R TH
%. Fiz, MEREHORFDO—DTHSHMHE
HRRIcE, SMEHICEFENZEDHENS. KD
H B AT AE OO b (% B AR b R & BRI B
BRI BEEINTHO P, & LA DRI
MARIMEZ T3 % &I id, S EE %=
i, MFEEERODEND S LEZ
ENn%.

ERNIB 2 13, PNF HEIFICHES WV EHD
MEZEICEZ 2B ONVTHRELTWY
%. 4l SCPD FH TIEM-Lz5E L,
WS & Nz & 5 P& ff 2 1) 7z 72
%, SBP BNV ERDFEZ Vi NEEZ
5N%. HR 527 kB L PNFREFIC LD,
o HEE = o —n OEE L )LD igE k2 X
H, THICEAEREEROEMCE D ITEIR
BERAELN, ZTORETEHFEEOMEE R
bNBELTWVW5. PNFHEfTIC K D EEZHE
PeA 2V ADEmML, BEL)LO LR E
EBICRBEMIEBIN I L/ E B KRER
BRIC KT HRINS.

ST, FERERERZ T LURHO
ADL [ Eg 5 78ic, VAVEMOE LICHE
KD B ENEIOENTED, Bl
He o P EMENIRR I N TN B D, TOEY
PICDOWTDO+REAEMITZNELTVS
V. Ko T, RIEHIRAETEEZEAD PNF {7
WCES VU AT EIICDW T E R S REH s
EHTHs. LrL, KW TO SCPD FH#%
D JEE A M M AR B D 1 EZE B YD A n > 2 T
Es, AT EFIEATIC SCPD FH & 1T
THTLICKD, MAEPRAMETOHHmR
f& % %> Deconditioning 7% €12 & % OH Z T
TE5rgEENEZONS. DL XD SCPD
FEATIC KO, BEAI RIS S OH OF 1
RPENINT > A DR EICH 7 ] REME A R
TNz,

fz72 U, AR BT R & SCPD

BEDBBRZEIHLIZICT ERV. 5%,
EHICNRER 2L, MO EIERR]T
DKL EEAFIERE ST, ADL DRES IS ARES
THENRETDHS.
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JFE

EH PNF 7S 50— >/ 00 FRERIIEC O i 1 PR L 208
FERLRT T Y — FBIEIC K19 BRI 1 50 2
The immediate effects of a sustained contraction facilitation technique in the middle range of
motion using flexion-abduction-external rotation pattern on the forward reaching task
in sitting in hemiplegic patients

I MV i kB ? Wk sl
Yugi Morikawa Mitsuo Arai Sachie Shimizu

e w7y A —RY wo Y
Akiko Takahashi Kazue Masumoto Kousuke Hashiguchi
i R Y Ay FIEEY e
Kentaro Yamanaka Toshiyasu Honjo Ken Yanagisawa

B AR R R 1O U A MR (e imE o LRt — Sis— SV S 2 — 2 2 v T
HEE C OFF I PEIGE(EE T (SCF T80 2Rl Liic Y 7a—F92 2 & ¢, PO —
FEWEND R B2 AREE U Te. IR RS 11 M2 ERIC O > b o — Uik & AR
A3 ) —FEERE, SCF FEHAHC B U7, EEREOBRROIE L U CGEERIEH %O YV —F IR
DS UERZEE L, —IohlE BT 21T o 7oA, BRSO WERICERAE 2D (p
< 0.05). Sheffé {EDZELBMIEZTT > T2AR, SCF FHEFEMN T Y Fo—)VEFE iR LA RICSGEE L
7z (p<0.05). THOT &b, EfED SCF FHEDEINHRIC K D b SEHE TR D ZE PP FEAL T
DEOLBEMEE S NIAlREMEDHEER E Nz, ERYD SCF FHUIFEALIRTT Y —F B ENDOH RN H IG5
FERO—DTHAH I LHRBENT.

F—7U— FEEZANRIGEE, LR —SMiE— e 32—, SCFFH, %R, iU —
FEE

Abstract : The purpose of this study was to compare the immediate effect of a resistive sustained
contraction facilitation technique in the middle range of motion (SCF) using the Proprioceptive
Neuromuscular Facilitation for flexion-abduction-external rotation pattern for increasing the reaching
distance (RD) toward the affected side while using the unaffected upper extremity of hemiplegic
patients. Eleven subjects with hemiplegia (mean age = 73.1) were randomly assigned to the SCF or the
repetition of the forward reaching task in sitting or control group. RD were measured three times before
each exercise and five times after each exercise. The results of a one way ANOVA calculated between
the groups using the percentage improvement in RD showed a significant difference between the
groups (p<0.05). The Sheffé's post hoc revealed that the SCF group showed a significant improvement
as compared to the control group. These results indicated that the immediate effect of SCF for increasing
RD might increase postural stability and ability to control postural sway.

Key words : Proprioceptive neuromuscular facilitation, flexion-abduction-external rotation, static
contraction facilitation technique, after effect, sitting forward reaching test
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lFC&lc

H % 4 3 15 5 (Activities of daily living ;
ADL) 1B\, UBEAZESTITS U —F 8
TFEEANZEETH D, HEEEES LX
MEEVEEO—DLENTWVE Y. Ot
PERLTO Y —FBIEIEEALNT > ADm
U —FBIF RO IS 2 BBV IR T & EE)
BiLEE L TRHRBEENS T ENZWN. U—FF)
ERLELTHRITT 72D, BRELZ
YHRRIEKmMNICRE TS C ERFERE LML
FEEKEMDEP L RICELZTIERL,
SR DV HrIRAE 2 e+ 9 2 2 S HlH (ZE R
Rrfe ) DRETHB?. T, RBHIEIC
MA, LZELURZEAT EREENITAS KD
RBBELRERERLINATVEY. OF
D, ZE LT Rriae & ZE G2z 0 E &
%Y —FHEOEERIE, ADL #hEm LIl
52 58HEY THH T EMHERETNS.

s rh g R R B 1L, R O R, JE
JR S8 C oD 7 Bk e B R I e A B
U, 208 LT RBRE DR 2 L2 <2,
ZTNEN) —FEEOHFRF L& > TV
5. TORYH, V—FTEFZEREL, L3
WomEicoEIFsEEUNEYTF—T 3
YTOHBO—DEEZONS. WEREKRA
FRELEEE DOV —FEEICH L, BRIKTldRk4
IRIBBEPITONTWVS. FHEZ AT
i 5 (Proprioceptive  Neuromuscular
Facilitation ; PNF) ZHW\WTOFHETE, H#
NE—=NC &K 27 Ta—FHnL OhRE X
nNTW3s. WHSY 3, BBRONG2 B
U C & 1B P U 2 31 = 4% (Static Contraction
of Anterior Elevation ; SCAE FH;) B & xf Bl
BMTdH s —FREDKME (Repetition of
Reaching Task ; RT) #®D 2 #EIC ML, 4
MIC D7z O #EENRE 21775 > ToRi R, ]
FIAAND ) —F FHEED P2t &M RT B L
tb#e U SCAE B CTHRICHE R LI EMmE L
Te. LY, BBOKS FHORHEET
O Fob MUY #E 2 @ F F (Sustained

Contraction of Posterior Depression ; SCPD F

£ BEE AEEALHTT ) — FEERED 2 BEIC
R, JERREEA BT D EEALET T ) — T E)
TEIC R 9 Mk 920 R 72 WEt L7z, 2 D&
R, RKAG AT ) — FBERE & g U SCPD
FH %DV —FFEE (reaching distance ; RD
&) MHERFICERICHE AR LIZEREL TV
%. Y EDXSIC, PNFHB/ SX—2ZHN
o PRI I E F RN Y — FEEAND T T
O—FLTEMTHS T EMRESNTY
%H, PNF [/ 2— 2% B 7 i i PR
REFHOBMRE L TDOY —FFHENDH]
RS IC S TV RL.

Z T CARWMAETIE, WMAEHPBAMEREZ
gl U, ERJEdh—4 s — g S —> o
H ] J5C oD i Lk P U A @ T 5L (Sustained
Contraction Facilitation Technique in the
middle range of motion; SCF F£;) DERHHEMN
U — FEEAN I I BN 2 72 BT L 9 %
EmHMNEL, MEET AL L.

ik
(%)

T RE I FEEHHSICHE DO THHAL 2
#%ic, MAFRBFICELANEEONTMETE
FMBES 11 B Z2RRe L, HREES
T4, 45T, TR EHEREE
SD) & 73.1 (9.2) &%, FEIERFE (SD) &
33.3 (30.0) ¥ HT®H o7z, WEMNX LRk
W3 %, GRFENSHTHD, ERET IV
ArA—LAT—=YRF 044, TH24, NV
W14, VHAAHT, FRETIH 1%, VK
4%, VN6 HTH-o . w5E &R
fElREZE XS, OEEROMEMED BRI T,
FERTHT Y — FEHEMNATRERE & L.

extgeay ha— Vi - K18 EA AT
U —F B ERE « LR Hh— Vs — SV g2 S 2 —
> @ SCF FHi#E (LUF SCF FHEE) @ 3 BEIC
ELBEZHOTEEASICOFH L (F1).

(BEAIET 7 ) — FERBEDRIE 75 35)
X G DAL, 2 I 5 oD S JBE 7 1S
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#£1 BEEORSR
BB EE MR () THEEHFSD(FR) RERFHISD (L A)  RERI(R)
avko—)LE 52 %1 78.3+11.1 320+36.3 A3 %0
REEGRIA)—FEEE B3 X1 71.3+7.1 21.3+17.8 H3 £l
SCFERE 582 %2 71.0+7.9 71.0+29.3 H2 k2

T, B - EBAEIAS 90° JE MG, B L KEE T
T RN & ISR B MEY L L, W
TH&mEZNY Rlc#Eiid 3 & &Lk,
Y —FBERED FIEIC X 2 B8R0 RL 7=
%, KMEEAE FREFRICNY REMHE/HL,
EE Ui, F7z, BRI B ORE 2D
feb e 77— LA V5 TR R 7% [ E
L7z, 8B OIEREMICR— R2MEL,
HWEHDAY ¥y —ZRNREDEEDE T ICEH
b, KHEEPITICES LS ICRBELREY.
BER— R &5t 5 & OBEHEE 5 E DR
Dg&blo yEH%E LTHE L.
BR AT (3 JE RIS B AT 90° J iz, it

BEET - FHEMBAL, mimpa” & L. B
AL R O JE MBI EE 3 48 (FPR) Stimissz
fffm & U, RRBIESZHE L (K1 —
a). BARHE L 3RO DS AT RE R T
O IERRERIES 3 e e Lz (K1 —b).
) —FFREE X PR S S R ARENESR E TORM

DETE L.

FENLRG AT Y — F-BREE ORI E X, B
I 2 BB 217> 72, 3 [ RD fEOHIE %2
TV, JEBHRIEZIC 5 [ RD HOHIE Z1T >
. 1 HOMET I 10 BRIOKEZ L3
ckeliz.

a) BHbElI s K UHHAA R

b) RAFNER

X1 RD{EDHEFE

a) BAUARGNII, FERREUAISREET 90° JmahfI, AYEHET - FHeMHENL, AilEmIANLE L, FE
BN AEERICAIE X7z, BldhaX, FERREMIES 3 foeims e Lz,

b) RAFGEMIE, 3 M LA TR/ AL T OIERREMIEE 3 a7t & Lz,

RD fliZ, BHtARD SRAEEADOBOEET E L.
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The after-effects of a resistive static contraction of the pelvic depressors
on the improvement of full-weight-bearing in orthopedic patients

ik D A~ A D

Ayumi Shimizu Kazue Masumoto Satoko Akagi

B KB wg ¥ Wk 2val T4 AT
Mitsuo Arai Ken Yanagisawa Michele Eisemann Shimizu

BE | A5 - FHEEIEARREEZ I UVIAIH EIC K S A EHY - PNF /82— OFHBO%T Nl
DOHIRE T OFH IR EIEE T+ (SCPD F4%) - aii /5% EOHRIE T O IFEIEE TR (SCAE F
1) OffEEOB KR EMEE L. SRIZEMMC X O SEEEMDZATENIZICE DS T IER
SIS KO ] R DR ED R A (A« R OBIENRIIREESE 18 &, FFEm GEIERFZ) &
742 (14.7) B CHo Tz, 18 LT EMBEE, SCPD FHi#E, SCAE FHBEHCM/EAICEE L7z, SCPD
FHi & SCAE FH O F bl EmENZ Dl E Uz, — ol E BT OSSR, SFRMIcB VW THE
RS (P<0.01), ZHEIMEHE (Scheffé ) &fr-o7zfE5E, SCPD FHBHI M EBUSRHICLENE
EICHIN U7z (P<0.01). F7z, SCPD FHBfIE SCAE FHBACHANTE A ZICHE ML Tz (P<0.05).
AFFE X O MEDOUGEI IR ENZWAID SCPD FHDOBINHRIC K O JF|H DR L EE KBS SN
BAJREMEDVRIE X N7z,

F—T7—F  EHEZAMHIEEE (PNF), WK CORRIIEINE, FiE, SBOR

Abstract : The purpose of this study was to determine the remote after-effects (RAE) of a resistive static
contraction of the pelvic depressors (SCPD) or anterior elevators (SCAE) technique as an indirect
approach in comparison with a weight-shift exercise toward the affected side as tolerated by orthopedic
patients who were prescribed full-weight-bearing by the surgeon.

Eight orthopedic patients had difficulty in bearing weight due to pain. Subjects (mean age=74.2 years,
SD=14.7) were randomly assigned to the SCPD group, SCAE group, or a repeated weight-shift exercise
as tolerated (WSE) group. The result of a one-way ANOVA analysis calculated between the groups using
the percentage improvement in weight-shift showed a significant difference between the groups
(p<0.01). Scheffé's post hoc testing revealed that the SCPD group showed significant improvements as
compared to both the WSE group (p<0.01) and SCAE group (p<0.05). These results suggest that SCPD
may have immediate after-effects for increasing the weight-bearing load of orthopedic patients.

Key words : Proprioceptive Neuromuscular Facilitation (PNF), Sustained contraction facilitation
technique in the middle range of motion, after-effect, weight-shift
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Effects of muscle contraction in ipsilateral lower extremity

on muscle activities in the contralateral ankle joint

=HoaEy gm Ser RV
Hiroshi Tomita Osamu Nitta Masayoshi Shibata
QITI R e @
Sumikazu Akiyama Ken Yanagisawa

BE | I R OBINAEC X O HA FEGFHICHEMNE TS, T ORI, RBEETE P O U ERE
IR BE T E B CHRICBISR S NS, Tz, TorE, —[I OISR EING % &, Z00H
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KERZIT> 7.

GHEBEET (R - Jdh - SV - iz, FRBEET (e - JEih), ERIET (5 - ) O 8 FHOE
IS eI Eﬁﬁﬁwﬁ@ 20 + 40 - 60 « 80% D#E CEFEHEMICIThY, LrillSEHl X ULEBE
A U A IS DV TR L.

%@ﬁ%, FERGISE 5 C LA IR IO R, e RS © 13 A R B T m HE RS T GBIR R E D o T2, &

, R OIFERENRE T E, ZOMKREEA U, —H RO EEIGE RN
0)80%9@#) TS &, SHUBHEIC X, BRI T E SR OMINENSE TS T EARBE
nre.

F—T—F i, AR, oA BT, FERORS, XmEAiEX

Abstract : The purpose of this study was to verify that the muscle activity in the contralateral tibialis
anterior and gastrocnemius was correlatively affected by the muscle contraction in the ipsilateral lower
extremity (hip/knee/ankle joints), its motion (e.g. extension, flexion), and its loading intensity.
Twenty-one healthy male subjects were assigned to perform eight types of static contractions:
extension, flexion, abduction and adduction in the right hip joint, extension and flexion in the right knee
joint, and dorsiflexion and plantar flexion in the right ankle joint, with 20%, 40%, 60% and 80% of
maximal voluntary contraction (MVC) in order to comprehensively analyze the myoelectric activities
caused in the muscles of the left tibialis anterior and the left gastrocnemius .

Higher muscular activities in the left anterior tibialis muscle were generated when the right hip joint was
abducted. Similarly, higher muscular activities in the left gastrocnemius muscle were generated when
the right hip joint was flexed. These results indicate that as the loading intensity in the muscles of the
right lower extremity increased, the muscle activities of the left lower extremity also increased. Also,
in the gastrocnemius muscle, when a static contraction (80%MVC) was performed in the ipsilateral
lower extremity, a muscle contraction was generated which was sufficient to maintain muscle strength
in the contralateral lower extremity.

Key words : muscle contraction, ipsilateral lower extremity, contralateral ankle joint, irradiation,
electromyography
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I. IFC&HIC

— iz D B = U IS KO, SHA ORI
HRENET B e P, —fI RO
B KO AT B Ol 1 MR B b
BEMREETNTVE DV, EHZAMMR
i 42 3@ F 7 (Proproceptive Neuromuscular
Facilitation; PNF) 7% & Tl&, TN b DHKIE
FHEHR LN, MEGES)D R R E
EEHEE 21T T & TEHRWENL O I H#E
FHaZZHMELTHHAEINATEY ™Y, %
o, BEOHNAEZ XD 5| & T,
BRAEFIDNHVEN TV Y,

— {00 oD e 2= 397 LS U k9 2 St 7] 44 i O
e, Bl R IC B D WG ST B,
B ZIMATIGEICHERT S EhHESN
TV 'OV Fre, BRBIET - RBIET - 2 E
£ & BRI O [hE 225 N A 1 K 0 RHER B i 4B
T B M E DT LRI X g 'Y, R
£ Je] PR3 oD B LR BRF U, eI e e 571 J] P
WCRAICR E A CE N A ©, i B 6 & P i
IKBWTZOMANED N, B, %
0D IR 0D i 2 LN e 0D 9 72 3897 & oA 0D i FACEE
MEKRT B ENHEREINTNS. LA,
TR DAL B ET T & B S B AT PR IR LT
iR 72 42 U & B % BIETE B -0 U /712 DWW
TRFMICOTEN TR, AR TE,
ERETEFRHOMmMEICEHL, HREZE
U &8 2 BEES) & I ) 2 et d 5 BT
FKERZITo 7.

I. B&
1. HWERE
WERE I EEE 21 2 THY, FHER
21.2 % (HipH 20 ~ 23 ), ‘FHE G E 173.4cm
(165.0 ~ 182.0cm), V1A HE 64.3kg (54.0
~ 75.0kg) ThH-olz. FHLOERINEH - 1
BRANEBOMITOH 5 H, EEYHICHEL
VIEB T o T BN S SRR L 7.
WERE I IEF 2 W TIFZEIC DWW TR
L, AEFICEAEG. &8, TOW%EE
B S— AR AR HEEZ B2 DK (28

#FF 18) &2 THMU .

2. FR&#

B oG T, BIEiE SEicDNT 8
Y, TN 4 B DU T LI
eirbE e, B - TEE, REIETOME -
Jdh - ShER - NER, REEETOME - Jedh, 2
B O « K& Uz, &4 DOREAT - [
I DU T I R I I O B KR R L 7 fE
(Maximal Voluntary Contraction ; L, F MVC &
M9) ZHEL, TD20% - 40% - 60% *
80% D 4 EXRE D bV 7 (LU, &% 20%
MVC + 40% MVC + 60% MVC + 80% MVC &
9 %) ICBT B ERIETEGHE &2 {7 S ¥z 4
E&RE D BV 7 fEHIC K 2 B IE PRI IS, %%
MVC D fRFii 2 3 & L, S5V amn b
s B D JINE 2 RIS TT o Tz

NS OFREDREREHIC, FERiEEH B X
O e MERE S 2 © 2% i 77 78 KR IS K O 1) iR 72
LBk L 7.

3. ERIEERBLUFIE

B bV 7 ORIEICIER bV 27 e E
(BIODEX SYSTEM3 BDX-3 ; BIODEX MEDICAL
SYSTEMS #1%1) Fu 7z, #iBa#E 7= v 2l
EREEORIE > — b EICHEE U CafEZ i
Uz, MEMNLE, AR REs KX U N
REIEIENGL, ZN LI OETIEEEALE L
7o FBEREALIEER BV 7 7€ 25 1E o ) B T
WCHEL, HEBETEHRRIAE Uz, A RRIC
DNTIE, &8 - KB - BE 7z IEMfEEED N
VI TEEL, W BRI THE S .
KA NIV T ORGE I & O E) 3 1 5 R 0
WEETY, SEEME L LR LT
%, FiErERE L7z, 20-40+-60+80% MVC
DO bV 7 OFEEL, #EREOERNCERE L
= XZ—IZ, MbIVIERE TS TICLTE
~L, HENT s — R Nw itk biro iz,
MEZTOES B XA BOIEE XD X L
L, ZNZTNOHREMICIE 2 7L ELOKE
ANz,

PNFUH—F 14%17%5 201443 H

41



1. BIREICHT 2 ERIEER OffERE (% RMS)

(BT : %)
- kLo
R 20%MVC 40%MVC 60%MVC 80%MVC
THEEERE FHEEEREZ FHEGEERE THEEERE
% fHE 24 (37) 41  (55) 41 (5.8) 42 (6.2
B T 48 (11.3) 24 (23) 30 (35) 103 (15.7) 1
B% s\Eg 26  (14) 29 (18) 65 (85) 156 (13.7)
B% MEx 31 (1.9) 26 (1.8 32 (39 46 (19 }*
i R 17 (12 16  (08) 25  (2.1) 47 (59) %
iR Eeh 16 (09 21 (22 26 (32 148 (209) }
2 E5E 20 (1.6) 18 (09 21 (1.3) 34 (38
B KR 18 (1.1) 27 (1.9 55  (9.3) 96 (133)

AT O RLERICIE R MR FE X (Biometrics
8L, SX230W) & FVy, FEEIC X HEE) E M
(FE M B 20mm) 2 i U 7. S R
ZH &7 )V 23— )V CTHER U2 ZIChE O 1
7o. M, Delagi 5% DOFHEICHEL, i
5 TSRS 1 8515 CTISEMmE T 4
BifgzHoic, MR TR S5 ERNAIT
R R KR 5 RBRTR A58 2 Hhu IS S U 7z

i bV 7 B XUHEAMIE, A/D A
(Power Lab, Power Lab A-D instruments %)
ZELT, Y27V IEM 1kHz T/S—V
FINaAVE L —XZ—ICHWDIAATL.

4. T—20E

20% + 40% + 60% + 80% MVC D5 b
7 CLEE (HEEMED +5%HipH) LTwiz 1
IS DWTHIEXNZY) D H L, Root mean
square (RMS) a7z R H U7z, SR O &K
IKERE O EXfE (Root mean square ; RMS)
7 100% & LT, &#EIicE) % RMSHZ IE
BE L7z (% RMS).

5. #rEt
HGREOEFH:HRES X CAamBOMEIC X
% FE RS 5 ¥ X O HERE 5 O i iltEE D 22 i

PNF V¥ —7F
42

(n=21, *: p<0.05)

DWTHFT 2728, % RMSIEICDWTLLT
DL 2175 Tz,
OB X CAEVHRR O ES LI
DV, BT - ) & TR kLo %
FR & U ZIehdiE el i zir- 7z,
@ IV IC K BNED R 2R T 57
HEEL (Tukey) Z1T7-o 7.
RUKHEZ T RT 5% & L, oHTICiEfat
v 7 b IBM SPSS Statics Ver.22 7 ffi ffl L 7z.

M. #FR

A TFRORBEICKO EREHBIUTLE
WERE I A U7 E (% RMS) D fE 7%z
21 £ 2010877, TILh BN O R
R 3ITRT.

LR E ST DR R, FERRBIUR
HEERZHRMNED NIz, T HIC, KFED
80%MVC FfDAEIC DWW T ZEEL#E (Tukey)
ZATo To. i BSE T, R BE AL ds R
(15.6%) MUDOFEICH LAREICKEL, M
M T, REIETE R (33.6%) AR
IR LAERICKEN o Tz,

i RV OFBEIC X D, RIS
LHMEDEREZMEIT 5720, HilKEHT
Lk P B B AN R PR, PR A A C Lk A T 57T e R PRE D
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x 2. BT 2 EPEROfiiER (% RMS)
(BAfL: %)

cme kY
(%ﬁ??ﬁ) 20%MVC 40%MVC 60%MVC 80%MVC

THEGEERZ) THEEERE FHEGEERE THEGEERD
% R 41 (36) 58 (50) 68 (4.9) 85 (14 }
B% JERE 72  (68) 78  (4.9) 121 (7.6) 336 (31.3) 1
% sM5 56 (47 68 (7.2) 109 (142) 16.1 (159)]*}*
% L 70 (64) 56  (45) 70 (10.7) 85 (65 "l
R HE 57 (58 48 (4.3 63 (15 141 (184) s
& FEeh 45 (34) 47 (40 59 (44) 154 (19.8)
B ERE 46  (30) 38 (26) 38 (29 49 (42
2 KR 43  (25) 6.1 (49 87 (15 125 (12.8) J

(n=21, *: p<0.05)

& 3. 4 NG OFETERIRRAN RIS i & K OLENHER ORI 5 2 % 5
(CIChCiE T HOMTREER)

LEER FAHM BHE  FHEA FliE  ASMEE

AN 3975.7 3 1325.2 18.0 p <. 001
HIRE SR F8E - Al 1388.9 ) 198.4 2.9 p<. 01
REEA 2763.9 21 131.6 3.1 p <. 001
AN 8435. 6 3 2811.9 15.1 p <. 001
MERRRR  BEER - A 6088. 9 1 869. 8 1.4 p <. 001
REERA 6757.5 21 321.8 5.7 p <. 001

(n=21)

I DWVWT —hiE M MB XU 2 E
[b#g (Tukey) 2175 72, ZOER, & & &,
20 - 40 - 60% MVC RO EIC tLiE L T,
80% MVC RiDFifitEN B REICKE N> Tz
(X1-K2).

V. 8

<A5 FRL DO FRRE O FHE DY E JE B £ & PR O
REIC R T BIC DN T >

e BT S 7 OD 0 15CRE  A % BE BT A i R 1 R
ICKEL (15.6% RMS), JEBEREH O fiiE

PNF V¥ —7F

A B R A BRI K& D o 72 (33.6%
RMS).

—{H] R B o> #% B B o & Lk M U fE (80%
MVC) 1 X O xR I 4 U % ik,
R B 7 Jeed it Iy & 2 B BT KR IC LR L, R BE
iR RIS 3 SO MBENEL D VD
12 S @ £ O Wik E R i
¥ K U JE B IRE IS b~ A 5 B 77 e R 1
HREICKEL, ZOfEIZ 2 ~3 5D E T
TED, TITHRIC—HT HERET 5.

— O MBI B HT A L RFF D HE S KT
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(%) 40

30

® 20

= 10

.ol

20%MVC  40%MVC 60%MVC 80%MVC
GIXEAETSVERRR LY n=21 % p<0.05

1. ARBIRTSVRIF O fE RS S B O E R R

—~
(=}
o
~
(e
o
)

60

40

EHERE R DR RE (9%RMS)

20 A

44

ﬁail

20%MVC  40%MVC  60%MVC  80%MVC
ARREEEERAIRILY =21, % p<0.05
X 2. A5 H B e Ry o e ERE i i A (BEE R 22
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&% B8 £ B A7 AR B O MEE DS & 5 A i H Rz IS
52 58P M LR T, K
e DFEEIC Ebig U, BB OME I H
BIREICH L4 B0 RB8r 525 00,
CHIF “EHR MR EDNRE S LR MK
NOHLETHZ EMRNENT NS, RIFFKEOD
BROBNS, BFICODWTERT ST LI
TERWVD, KHIC K 2D L [H
BRI, — AN B O % 1 P S oy ef (R 138 577 )
HRI O EICS 2 228, B TtHh
2 15 13 871 ) B 5 D i LN A Ve B 5 B 7 R UE S
T ENERTE.

X7z, T A HRIREZ it L7z WF98 T
319, — RO 2 R TR T B &,
Sl e Z A5 H EiRmE A U, B R i
(L CIRFFT % &Rl e A H % R0 DY
TEHEVS., TN, KXKFOFEE, Bk
CHBIT RO HRENC RS L EH = 2 —n
VOB KL TWS ERIRENTVS
W, RO ERE e UL, —Hok
(281 77 b PR V2 St R oD e 361 573 JEC e 5 C b B e DR
JERT DORENRKE VR E RS T2,

<H RO bV 7 OFED E R B B I
NIFTBEICDNT >

FRIC, MRS K & Mo T A5 IR B i A i By
DEFEEH, BXO, HRMEEEHRD L
WERE 17 D I B DN T, i BV Z O FHE
ICKBMED LR EHD L, 20+40-60%
MVCIZ FE#E L C 80% MVC B D ik E & I3 A
HlicK&Eh o (K1 -2). FEHOIGEIC
X9 % B far & D RHE & R [F] 44 77 oD 1 Bl D
RSN LR P T, BRI
THAMEEMEEZ EHRELHALEE
WO . AIEORIE, bWt —
THEDOTHoTz. THIC, FEHZRSIC
U Te Mg Cld, A5 B BE 8V i IRy o fe rh TR
BXO, IR EEE O E RN O 5
BEE, ARRBEETOR bV 7 EIC X D FiACE
ENERTZO, BV ZEINT 5 EHREDS
AT 2 NS P COWIEEE AR

RIE—5L, 0 FREAOmM b7 Z8mn
B &l B EiTE B T O IR AV B
BRI B ENMERTE. 80% MVC KD
iR 20 ~ 60% MVC BHC IR L Tk
TNT X, FEEESE HIOER 21T 2 B
Ik, 80% MVC DI EDUSEZETCETE 5 K
SV EHWARETH BT L BRE
9 5.

— {1 P T 57 1 5 0D SR DM S T U i L U
I K B ARPUEB I, o oD i B (7 S e
oM hzEmEEs L nWs Y £i2, #i
RO RER 2RI LIEME P Icks L
B E S LR (80% MVC) 1T 13 A2 R
IZ 67.9% RMS, HREBEETNELRE (80% MVC)
I e KINERIIC 25.5% RMS Dt
U, —HI R ORfUNAEC & O Hl R B O fi
TIDMERF R T IT B E NS EELNH B, K
WFgeClk, A MBAETE R (80% MVC) @
72 WERE /5 0 195 i F ¥ M6 1% 33.6% RMS T
Holz. MO ZHITiFE 20 ~30% MVC
BREOHINENIC X Z2EHNRETHD,
HEsRO 2 dIiciZF N L EOFINGE I X B
EHONARETHEH LY 2EETZ L, —
1l o> Ji BE 6611 et il D K HE BN IC K D, FEEUIHAR
I &> TR O/ DR cE B 5% C
EWREENT.

e
AIFFEDRERIN S, — M B D i ik 1 U
(i R 2 D= = o i e e s = A =
— {1 0D s e 1 ] R A D i AN 1 & > T ez
ZIFRTWVW EMNHSMCE NI, THIC,
—HEBODEFPHNICIR 5 NS AY, — I
b oD & LE TR LS & O, ok i BE &7 B
VT 73 HE 5 1 B 5 5 D i R N AE TS %
CENRBEINT.
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o & s

— {5 e B el e A D ZZ AL AV B R ECJE R 12 5 A % 0
Effects of changing unilateral hip flexion position on the muscle
strength of contralateral ankle plantar flexors in healthy subjects

R ERD D INITI -T2 Pl B
KEITA SHIMURA TAKAYUKI KOYAMA TAKASHI ITO
S mHY P mig @

TOMOYA IMAI KEN YANAGISAWA

EBE | KAWL HNE, —{HIREEE T B A O Z LA HAl e B ET R 5 111 MIE 5B IH S IC T
BT ETHAD. WGHE, EEARABEME 18 % (FHaFEi 283 1) & L. XIRFICHE MV 7 HlE
2EiE T E & B, MeE IS O BB 2 S A BRI AV, MERE R O° MBI D X £ Tk
BT 15° - 30° - 45° - 60° JHHHMLICMBIANICARIFL, S5 538D OIS BV T A E BRI O
e REETENGEZ T, AR 172 00E Uz, KEEBEETR KRR T & KA A E 2
FTNFNEERR, AREEEER A EZHIAZ R E U IEWE ST 217 o 12858, ERIRIEEE
HENIEho Tz

SEATIIZE LI A B OFZEEDENEEIZ ERKRELED E VS T EDHALNICESTED, SlE
WHFe g & U7z R BEETIE FRORNLICNIE S B T2 DG DO Z I  #Eh o Tz LHER I Nz, 5%k X
O N ORI COMEI ZINA 2080 H 5 EEZ b Nz,

F—T7—F : REAEIAL, EREEI ), AR ST

Abstract : The purpose of this study was to examine the effects of position changing in unilateral hip
flexion on the contralateral muscle strength of the ankle plantar flexors. Eighteen healthy male subjects
(mean age 28.3 years old) who had no neurologic or orthopedic diseases participated in this study. The
subjects lay supine on a torque table (BIODEX System 3) with their left ankle joint plantar flexed at a
20-degree angle. Then the examiner held the right hip joint passively at O, 15, 30, 45, 60-degree angles
by the original attachment. Subjects were tested for the maximum isometric plantar flexion strength
of the left ankle joint in these testing positions. Three trials were measured for each testing position. The
isometric peak muscle torque of ankle plantar flexion (Nm) was recorded, and its percent body mass
(Nm/kg) was calculated. A repeated measure ANOVA was used to identify significant effects. A data
analysis was performed using IBM SPSS statistics 20 for Windows. The results showed that there were
no significant effects on the isometric peak muscle torque of the ankle plantar flexors and its percent
body mass. We also investigated the effects of the cross extension reflex on voluntary movement, but
our results were negative. In a previous study, it was shown that the effect of the cross extension reflex
is stronger on the proximal joints in a spinal dog. Our results were the same as in this previous study,
and an effect of the cross extension reflex on the contralateral muscle torque in the distal joint was not
found. The results suggest that a further study on the proximal joints is needed to determine the effects
of changing the position of a unilateral hip joint on contralateral muscle torque.

Key words : position of hip joint, muscle strength of ankle joint, crossed extension reflex
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MERZ D% DIBFIC BV T — I FR A%
FieEE 2 b NS & O ITIEK T
% V. TSt UL R T s E B
EHEBICHWD. TNETHRNE TEB N
SEEE S MNCT A HNTE £ £ A0
TWTbNTEREDN, TOZEZHNIETFZ
flC U7 &K U F O %2 e & & % B fiE
FCETREDTHS. £z, TNHIEYU
BT OB P AR RICET 2EDOMNE L, Xt
D TR0 E B 2 55 e Licd DE s
(AN

NI TOMBRAEBZNIIET, —HIT
i 222t &8 5 NS = 2 — 1
VICWERENIFTENESMIE S T
. —HI Tz AL B WV I RN 2 b
TR KGRI DOV T, Magnus? 3%
BEiA X e 2 a% M0 XMRS OwE5E 7%
f1o7z. Thic ks &— OB ZMNTL
T RE IS SH T B D ik & N7z R BRI SO A
VIVAZAELD, REMERFDEZEEN
TW5. £z, XYMRKEANDOFEEII TR
FiE Cod a2 ERMHLEMIEN TV S.
—75, b FERRICLEMES P OMRTIE,
— {0 5% B8 7 7 At Bl A AR B AL A B B AT IS &
b3 el T AFHHENE KT 2 &
HLTHD, COMREIRXERFOREEIC
KBEDEEZLNTVS.

— {0 15 B 573 D it F i R 2 £ S S (R R A
HEENE S OS2 — N, MR R
IKHERBLPTVWEEZ SN TV, A
DOE, RS MR R G A C R S B 5
BHIC K 2 — W i ) 72 JE U 7e s SR, ol
BRI Z S HE TR E S ThRWVWEEZ
e U TR IEMNE R LTI b LTV 5.
COHMEEZEREICHRET ZHEHE—A 2 b
KX UNLARY VT ZOFIESMNE AL 2
T EichnA, RXMHEMERSNE U T HE
HEZzEBALZEERLTWVWS. Xk,
Nakajima 5 * (&, 7B\ T — Il K B 74 5 7
YT T RENT BB T 2 2%

THZETKOEITENLARY VT XD
Mzl SR ENTESREHRELTY
%. 2L, ThHoMEFVTNE I
RE 1 D I 7 J R & 8 72 0 Tl A < B 7 e il
e a CEBBEEAEES L TWa iz, Mikic
S DFEBENGRD S5 NTMEEN TR,

ZOXSIC, —MIFRRA DZAL DT
fEE) = 2 —n v OBENRICE 2 28T K
O K OBHEMCENT VS A, =
BT 2B M LIz DiEbEun.
— {81 s B L D ZE RS o 9 B oI e i
BAOWERRILT 5 &%, —{I RO
JIEsRZ Hi & LT 2R IC B W THER &
SRR AL 2B S MC T % ECEHELEEZ
bN%. T TEHENE, — IR BEE i
D 25t A3t (R 2 B 6 JEC e 7 /71 M9 s B e
BHOMCT 5T e Z2HNE U THEE 2SR
ICHER 2 T Tz

(FE]

1) ARARE

WFZE R 2 1 PR & iR IS B A R
By« R ZRVIREIC K B EEFN AL, MBI~
iffEss B 70° DL EZA T 5 @H s A B %
18k Uiz, WEED T Fin (AR
1 283 (4.5 %, FHHE (BERFAS) &
1728 (5.7) cm , P& E (GEHERFZ) &
66.9 (84) kg Th-o7z.

2) FHBEEEER

AR EHAEEESRGEMEEES (2
H®S H24-3) BXRUBHBKZHRFR/IF v
VRAMKR e mEEAERZESOKR (ZH
FE 12) 2197z, T, RAREFICIEHIHE
ZOTEECEZSCICOETHBL, FAXE
MEENTHELEBRZIT- T, £z, WA
OB —ERE LB @b Tconzdik
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FECHEWT EEFHHAL .
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1 BRI BT B fo i BT R RS 175 b IS iR R E L

FEARENT 15° 30° 45° 60°
&K/ (Nm) 30.8(14.8) 33.2(16.1) 34.3(17.1) 35.6(16.3) 36.7(16.1)
BREGHEER (%) 046(0.19)  0.49(0.21)  0.51(0.22) 0.53(0.22) 0.54 (0.22)

3) AEAREELUFIE

X G F I BIET ROV 7 filE £ E I (BIODEX
medical system 1 # BIODEX system 3) Tifj I
ZMon THELTHEIZ L 58, REE
X D Fe NI JE BE BT T 7 R0 E 7
2w F A MEEFL, ERBE 0°JE il fi,
FEIRBAET O° AR AL, /o /e BIET 20° JE i 12 &
E Lo, REBIEIEMFEIED /N> FCTREIE L
e, R, NEEOLH M2 EMR7 2y F X
> M XD RERIAEEA AL, MBI REE
i 0° MEALD X £ THREIHT 15° -30° -45°
- 60° JHHEIATICERFEL, T BE 5D DA
15z Jisg (67 7C e St 18 0 JE S oD e K R LB PR ARG 72 4
b, RRERGDZIELZ(X D). &8,
WRFECIZHERE RIS HZ AN, V
Ty IRAERTHEL KSR LUI. &SI
TO—EIOFTHIERRNE 5 R, HIE [F14
F3mE L. FiT OB 2E R L THR
fToOMICIE 1 TROKRE, £ TR 22 A
ZBICIE 5 T OREZ &R 7. JIERAL D
lEF &7 Sy 7Ry 7 ANEL CrEIhE 2
CETeEMERLLE.

FE (RERZE)

4) 7 — RN

58D O FEEMICOEZENZTN 3 [EOD
HETHLNIERETERH DS 5, &
KiEZEKHBT (Nm) EUTHRHLE. X
1o, K72 WERE OIKE TR U o Kih
JIkE L (Nm/kg) &Rz, 7—XIFFH
(EE#ERZ) TRUT.

R ET 2 B R AT C U 8 B i A K R D
(Nm) & KERIAEL (Nm/kg) 2%
NZNWEEE, HREHEEMAE 0° -
15° +30° = 45° -60°) ZEHHZEHE LIt
BHE TN ZIT> 7o, /T 7 MICiE
IBM SPSS Statistics ver.20 % U 7z.

[#ER]

e e e BT B R JES S A 73 O SR (R HE
#2) IZEARG AT 30.8 (14.8) Nm , 15° &
i 33.2 (16.1) Nm, 30° fEihfi T 34.3
(17.1) Nm, 45° Jei{ii T 35.6 (16.3) Nm,
60° JE i T 36.7 (16.1) Nm7Z -7 (& 1).

7 JE B BT A KBS JeE 7 T AR B EE DR (R
(R 22) I ZHEARRANI T 046 (0.19) %, 15°
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EZE ==

1 ETTE
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JEHAL T 0.49 (0.21) %, 30° JEehfiiT 0.51
(0.22) %, 45° )& i fii © 0.53 (0.22) %,
60° JEHIAI T 0.54 (0.22) %/z-o7z (F 1).
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Research trends in the PNF Society of Japan Journal

Fhol gD =H Y
Sumikazu AKIYAMA Hiroshi TOMITA

EE [ AHEIE 2001 55 2012 DN PNF U —F |OFFEEAIC DN T O 21> 72, Kok
122 fROONERIE, JR3F 62 fF, WY& 49 mADH 0, FREEMEREDZVONRHEEZ SNS.
TRE DD % T 120 R0 5 B, @ N 65 fi, HE (fEE - fORE2FDOAN) 50 Th-o7e
B - R OWNERIE, HMINEREE 26 e mb2 <, BENRERET 15 THo7. WEh 78, F
R 3 fiZ B % L INIMAE FEEIC X % F MBS EICEI T 5 C EMNE L, MINEEENZ BEEN
TV EHERINDS. IHEIEEREOEETIE, AVy—, d=ARA—%, Ay T IorvFiE
TLANCHE R E B TNGREOZ b BEE LR, BRFKICHIZED E > hIFOrEEN 2 1R~d &
DEEZEND. FRamXXE 122 FRlTx UTEFRE D 3% &R 0WBRICH 5. RERLIZC & Z2Ws
LTHELZLERBEZOBEEANSEETHD, SBEHININELEZIONS.

F—T— K PNF U —F, BIEEIf, Rspes, feplm s

Abstract : The research trends in "The PNF Research" journal were reviewed from 2001 to 2012. For
the total number of 122 papers, there were 62 original articles and 49 research reports. In a breakdown
of the diseases studied, 26 papers involved brain blood vessel syndromes and 15 papers involved
patients with orthopedic diagnoses. Hemi-paralysis from a cerebral vascular disorder was mostly used,
but seven papers involved a stroke, and three papers involved matched hemi-paralytic diagnoses. The
subject's measurements were usually expressed numerically by using an inexpensive, handy tool, e.g.,
a goniometer, stopwatch, etc., which tends to suggest that the clinician has the possibility of performing
research. In the future, we expect to see an increase in case reports by 3% of the total number of 122
papers over 12 years. The journal should promote case study reports from the viewpoint of advancing
clinical medicine.

Key Words : PNF research, reserach direction, CVA, case report
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LU TF—>a V25 TH-o7z. BHHAR PNF
HEDOMETHIHEKRKIV IV« TAAIY
FAEDKENISHE L LT, GHYUNEY
T—a VR TARREE 21T o 7. HAM
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DTOHEALEZLND. ZTORKFHUNE
V7 —a VEBEWRILEN, AP —wbt
T PNF HERZ 72T 5 AHGOLTY v
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University of Human Arts and Science, Faculty of Health Sciences, Department of Rehabilitation, Course of physical therapy
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21F, PNF OHE &N D78 I HA PNF
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1999 FITIEF AT THIFE K& & i E 2DV
ENB XSk o7z 2005 £ S HAE
PNF 222 22k & U TGz % T
5. HARB L LS ORHBICH T E
T AW DU E - T B EEE A 2013 4R
Tl 13,000 ZHDEKDITOND XK
Jo. HEEETE 5 & T AD physical therapist %
NFBORTIEHARZIEBETLZANTHS.
REWCEEMNTER - FEEZF->TB5N
21 DREONEZRITANTHLLEEALN
%. BEEEO—-DTEH O, BEHHTDO—
DCTHH5 PNF BEDLNKEFHETHSD
T, MADEENSREICHITTSEDTES
BN, HFLAETTACENTE, £, It
B, METWAIREIRIR IR CTh 5. MR IR
BRFFORGZITH L TE, BADIS—=YF
V74 K37 — DD H 250, HE)
L MHREAEFRICHE SOV T WS O T s b AN A]
RETHD, MXDFICENINIELARETH
%. 77—k &FIIC Kabat +HOY A > X
ELTOD PNF ZZUFMERRBETE TN &
EibNhb.

ARG TlE, PiliHATH % HARPNF 2
FITOMEE, TPNF VY —F | IcDWVWTH 1
BINDH 12280 12 F MO E) M7z 28 L
TeDTHmE Lizw.

(%]

2001 fEM 5 2012 FF L T [PNF U ¥ —F
SRR A 122 R B, R, WRTERT,
ARERTSE, AEGIRESE « JEGIFRTE, WIS
U7c. 78516 TPNF VY —F | ORI
RENHRIC K > T o7z, Fisid, Hii X
B, G- BRENA DX SR, TR - R O
M, AgENEE (R - BEZRHDON) T
&, HIRRRER, BIESRER, iR 2
HbICimXH D SEESE U, £z, W%

Jik e UTOPERE, A LEHERES, 45
e SEE L.

[(#ER]

FREm B 122 FROWRIE, K1 IR &
b, FHE 62 M (51.8%), WFZEM S 49 fF
(40.2%), FAEWIZE 4 % (3.3%), JE B W
7% SEGIER 4 f (3.3%), 5 3 (2.5%)
Thole. WREDOD % FHCEE 120 f§ T
ZTOWERE, @ AW 65 (54.2%), £H
(FEH-EwzREDON) 508 (41.7%), #K
2 fm (1.67%), HIZEE L 2 /i (1.67%),
p s A R—V3ET 1 i (083%) THDO,
R 2HRIEPNFEBICHET AL THB. i
ST I % PNF BIRIGE O W& EBRIL L7
(K2) Y. wgHENER - EERHEDOANTH
XHICEEL L TEZHMAOIBODHZE D
&, MImEREE 26 M (333%) &RE£EL,
BEARIE 15 F (229%), B2 H 7
(14.6%), FrikEE (104%), #E (2O F
DEGLTEEEZNGE LB D) 6.3%, WE
TREEE, ANTRBIET, SIS, BN
ZEOE, BHEEEET, RAES 1R &
21%) & L7 (K3). MmERE, MMaed,
B Ul & & 2 5N 5 D EERSCH O
MBI > THT 7.

WFZERiE L R B o T, BFin T
A 30 @ (283%), WiE T IEE 12 HR
(10.0%), #EFm 78 (5.8%), HITHE
M5 (4.2%), AFKAEBEX 5 M (42%),
) —FFIE (4.0%), =TT (3.3%),
H=LOENERT (3.3%), EIEZITRAR (3.3%)
7V — MilE, BERKET— )b, KR
e, BRHKE, NYRNVREAFERA—
R, AVvy—% 24 (% 17%) IKnBELE
(K 4).
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. [AIRFICHE FREE, BE/NKEMEE, BHE DY —F LN B2 52 TVWD EHERE
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Fry—
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