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< Abstract >

Influence on human autonomic responses of slight periodic vibration to superficial skin

Hisazumi Nakai" Tamotsu Inoue” Kazuhiko Yamashita®
Michele Eisemann Shimizu” Hitoshi Watanabe”

1) Kobe International University

2) Japan Sales Science Co., Ltd.

3) Osaka City University

4) Prefectural University of Hiroshima

Skin stimulation is used as treatment in the physiotherapy well generally. The aim of this study was
to assess on human autonomic nervous responses of slight periodic vibration to superficial skin.

Participants were comprised 14 healthy volunteers. Physiological measurement was
electrocardiography. Spectral analysis of heart rate variability was used to assess cardiac autonomic
function. The high-frequency component (HF: 0.15-0.5 Hz) reflects vagal activity, while the low-frequency
component (LF: 0.04-0.15 Hz) reflects both vagal activity and cardiac sympathetic activity. Moreover HF
was used as an index of parasympathetic activity, LF/HF ratio was an index of sympathetic activity.

Only the standing posture, LF/HF ratio in the stimulation group was significantly enhanced after
slight periodic vibration (p<0.05) . HF ratio was significantly suppressed after slight periodic vibration

(p<0.05) . In the control group, no difference was observed in all parameter experiments.
These results indicated that slight periodic vibration to skin could enhance sympathetic nervous

activity in the standing posture strongly.

Key Word: slight periodic vibration, autonomic response, heart rate variability
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< Abstract >
The Specific Effects of Developmental Stage on Physical Ability
in Adolescent Female Football Players

Yuri INOUE Yoshitaka OTANI Masayuki UESUGI
Seiichi TAKEMASA

Faculty of Rehabilitation Science, Kobe International University

This study aimed to investigate the influences of the stage of development on physical abilities in
adolescent female players. The participants were fourty-two junior high and high school female football
players. They were classified into three groups based on Puberty Category Scores; Group I (GI) with
pre-pubertal and mid-pubertal, Group II (GII) with late pubertal and Group II (GII) with post-pubertal.
The isokinetic knee flexion and extension peak torque were measured by 60 and 300° /second. The
modified star excursion balance test, single leg standing test with the eyes closed, vertical jump test,
agility tests and intermittent Yo-Yo test were performed. The 40m linear sprint time was also measured.
Regarding participant characteristics, age (GI< GII, GI< GII ) , height (GI< GII, GII< GII ) , body
weight (GI< GII, GI< GII) , and body mass index (GI< GII, GI< GII) showed significant differences
between the groups. GII significantly had a lower knee extension peak torque by 300° /second relative to
body weight than GL

The knee extension strength on high speed relative to body weight in GII decreased temporarily
with increasing body weight. This suggests that knee extensor weakness might lead to dynamic
instability during performance, leading to sports injuries. This study indicates that to prevent sports
injuries in adolescent female players, it is essential to increase their knee extensor strength during higher

speeds.

Key Word: developmental stage, adolescent female football player, physical ability
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< Abstract >
An Electromyographic Analysis of Deglutition Muscle
Activity During Four Swallowing Exercises

Yoshifumi Nanba Toru Okamoto® Yukako Nakashima®
Takao Matsuo®? Ryoma Nakagoshi®

1) Department of Physical Therapy, Faculty of Rehabilitation, Kobe International University

2) Department of Rehabilitation, Seijinkai-kai Ookubo Hospital

3) Division of Speech-Language-Hearing Therapy, Department of Rehabilitation, Faculty of Allied
Health, Kansai University of welfare Sciences

[Purpose] To compare four types of swallowing rehabilitation exercise and to verify the most effective.
[Subjects] 15 Healthy subjects were studied, 7 male and 8 female (average age 215 £ 3.04 years old,
average body weight 56.5 *6.14 kg, average body height 1589 + 8.3 cm). [Methods] To determine muscle
activity during swallowing for the four conditions, we measured the surface EMG of the suprahyoid, the
Sternocleidomastoid (SCM) and the Trapezius (upper fiber) muscle. We used four rehabilitative exercises
defined as Conditionl. Shaker exercise (head elevation exercise). The subject laid face up on a bed, and
the upper body was raised until the back of the head and the shoulder girdle left the bed. Condition2,
seated with the right elbow on a table and the lower jaw tip on the right palm, the subject is instructed
to push chin downwards with maximum voluntary contraction (MVC). Condition3, the same sitting
posture as condition2, both elbows were placed on a table with the 2nd to 5th fingers interlocked, the first
finger was flexed for resistive load to the tip of the lower jaw with MVC. Condition4, resistance was
applied by pushing the right hand against the forehead with MVC on sitting. We performed each of the
four exercises for 30 seconds, and used the most stable 10 seconds of data which included the 5th second
mark for analysis. [Results] Our examination showed that in the superhyoid muscle group, the shaker
exercise produced less muscle activity than the mandibular towing exercise and the table isometric
exercise (p = 0.044, p = 0.012). The mandibular traction exercise produced significantly higher muscle
activity than the forehead resistance exercise (p = 0.037). There was no significant difference between the
SCM and the Trapezius in any of the exercises. [Discussion] Of the four exercises used in deglutition
rehabilitation analyzed, resistance to the mandible is the most effective for increase in muscle activity of

the suprahyoid.

Key Word: swallowing exercise, suprahyoid muscles, EMG
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