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Special Lecture

The Research of Auditory Stimulation in China Rehabilitation Research Center
Huang Qiuchen, Hu Chunying
China Rehabilitation Research Center, Department of Physical Therapy

The characteristics of sound are composed of three elements: loudness, tone, and timbre. Tone is the subjective feeling
of the sound mainly related to frequency of acoustic waves. Auditory stimulation not only affects the auditory system
and the vestibular system, but also activates the brain areas associated with emotional processing and higher cognitive
processes. Furthermore, sound can also activate the lateral pre-motor and supplementary motor areas. Although there
is sufficient evidence that auditory stimulation has important clinical therapeutic effects for those suffering motor
function impairments, there is still a lack of clinical research concerning the effects of auditory stimulation on motor
function, such as muscle strength, balance, and walking ability. Moreover, how different tones stimulate motor

function needs further research.

Research 1: Immediate Effects of Different Frequencies of Auditory Stimulation on Lower limb Motor
Function of Healthy People

[Purpose] The purpose of this study was to explore the immediate effects of different frequencies of auditory
stimulation on the lower limb motor function of healthy people.

[Participants and Method] The subjects were 7 healthy people (5 males and 2 females). The subjects’ lower limb
function was measured without auditory stimulation (control), and with auditory stimulation of 500, 1,000, 1,500,
and 2,000 Hz. The measured parameters were maximum knee extension torque, average knee extension torque, the
Timed Up and Go test (TUG) time, Functional Reach (FR), and the 10-meter walking time.

[Results] The TUG times of 500, 1,500, and 2,000 Hz auditory stimulation showed significant decreases compared
to the control. The 10-m walking times of 1,000 and 2,000 Hz auditory stimulation showed significant decreases
compared to the control.

[Conclusion] The results show that auditory stimulation improved the TUG and 10-meter walking times of healthy

people and different frequencies of auditory stimulation had different effects on lower limb motor function.

Research 2: Effects of different frequencies of rhythmic auditory cueing on the stride length, cadence, and gait
speed in healthy young females

[Purpose] The aim of this study was to explore the effects of different frequencies of rhythmic auditory cueing
(RAC) on stride length, cadence, and gait speed in healthy young females. The findings of this study might be used
as clinical guidance of physical therapy for choosing the suitable frequency of RAC.

[Participants] Thirteen healthy young females were recruited in this study.

[Method] Ten meters walking tests were measured in all subjects under 4 conditions with each repeated 3 times
and a 3-min seated rest period between repetitions. Subjects first walked as usual and then were asked to listen
carefully to the rhythm of a metronome and walk with 3 kinds of RAC (90%, 100%, and 110% of the mean cadence).
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The three frequencies (90%, 100%, and 110%) of RAC were randomly assigned. Gait speed, stride length, and
cadence were calculated, and a statistical analysis was performed using the SPSS (version 17.0) computer package.
[Results] The gait speed and cadence of 90% RAC walking showed significant decreases compared with normall
walking and 100% and 110% RAC walking. The stride length, cadence, and gait speed of 110% RAC walking showed
significant increases compared with normal walking and 90% and 100% RAC walking.
[Conclusion] Our results showed that 110% RAC was the best of the 3 cueing frequencies for improvement of

stride length, cadence, and gait speed in healthy young females.
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Effect of random noise galvanic vestibular stimulation on the excitability of vestibulospinal response
— A double blind sham-controlled pilot study —
Akiyoshi MatsugiV), Douchi Shinya?, Rikiya Hasada®, Nobuhiko Mori*
1) Shijonawate Gakuen University, 2) Kyoto Medical Center, 3) Nagahara hospital, 4) Osaka University

[ Background and Purpose]
Vestibulospinal function is important and vestibular rehabilitation is conducted for patient with vestibular disease.
Nowadays, the study of noisy galvanic vestibular stimulation (nGVS) for rehabilitation is reported. nGVS reduces
the velocity of body sway during upright standing on rigid ground or rubber form with eyes open or closed. However,
it is unclear whether nGVS modulate the excitability of vestibulospinal response resulting the increasing of standing
stability. The excitability of vestibulospinal response can be estimated using the amount of facilitation of Hoffman-
reflex (H-reflex), which reflect the spinal motoneuron pool excitability, by square-wave pulse GVS (spGVS). This
study’s purpose is to investigate whether the nGVS modulate the facilitatory effect of spGVS on H-reflex.

[Participants]
Thirty-one healthy adults were participated (real-nGVS: 14, sham-nGVS: 17).

[Method]
The subject was in prone position on the bed with eyes closed, and right and left ankle joints were fixed at 90 degree
with braces. Bipolar binaural square-wave pulse GVS was delivered affixed to the mastoid processes (intensity=3mA,
duration=200ms, polarity=right: cathode, left: anode). The electrical stimulation to right tibial nerve evoking the H-
reflex from the right soleus muscle was delivered 100 ms after spGVS onset. The 10 H-reflex were elicited and
recorded in no GVS condition (as control) and, spGVS condition each other at random order. nGVS was delivered
by DC-STIMULATOR PLUS (NeuroConn GmbH) (intensity: 1mA, duration: 1200 sec, stimulation mode: noise).
The sham nGVS was conducted in intensity OmA. The H-reflexes were measured pre and post nGVS, and the H-
reflex ratio (conditioned/unconditioned H-reflex amplitude) in pre and post-nGVS were compared.

[Results]
The H-reflex ratio in post in nGVS was significantly lower than that in pre, but this reduction was not in the sham
condition.

[Conclusion]
Our results suggest that random noise galvanic stimulation to primary vestibular nerve immediately reduces the
excitability of vestibulospinal response.
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Effect of step height on trunk and lower limb movement while climbing
Ryuji Sakamoto, PT, Makoto Matsuo, PT, Tomoya Ohnishi, PT, Takafumi Sakai, PT
Takarazuka University of Medical and Health Care Department of Physical Therapy

[ Background and Purpose]
We aimed to determine the effect of step height on trunk and lower limb movement while climbing.

[Participants ]
The study population comprised 17 healthy males.

[Method]
We assumed one step of promotion movement a problem from static standing posture and set the amount of step to
10 cm and 20 cm.We used a 3D motion analysis system and a force plate for measurement. The perpendicular
ingredient showed bimodality, The first peak time was T1, the second peak time was T2, the point where the
vertical force became 0 was time T3, and step initiation was considered as time T0.We compared T1, T2, and T3,
while considering the scapulary and pelvic girdle in the horizontal and frontal planes.We assessed the change in
hip, knee, and ankle joints in the sagittal plane.

[Results]
At T1, using 10-cm step height, the median changes in scapula and pelvic angles in the horizontal plane were
—0.63°and —0.82°.In the frontal plane, the median changes were —0.85°and —1.06°.At T1 in the sagittal plane, the
changes in hip, knee, and ankle joint angles were 16.29°, 19.71°, and —6.55.At 20-cm step height, in the horizontal
plane, median changes in angles were —0.17°and —0.51° .In the frontal plane, the median changes were —0.72°and
—1.25°. At T1 in the sagittal plane, the changes in hip, knee, and ankle joint angles were 14.25°, 25.25°, and
—5.31°.At T2, with 10-cm step height, the median in the horizontal plane were —2.15° and 0.49°. In the frontal
plane, the median changes were —0.25°and —2.24°. At T2 in the sagittal plane, the change were 23.63°, 7.24°, and
—2.52°.At 20-cm step height, in the horizontal plane, median were —2.1°, and —0.35°. In the frontal plane, the
median changes were 0.54°and —2.5°. At T2 in the sagittal plane, the change were 36.59°, 21.39°, and 4.29°. At T3,
with 10-cm step height, the median in the horizontal plane were 0.49° and 2.33°. In the frontal plane, the median
changes were 3.28°nd 2.07°.At T3 in the sagittal plane, the changes were —16.5°, —=10.43°, and 10.85°. At 20-cm
step height, in the horizontal plane, median were 0.46°and —1.57. In the frontal plane, the median changes were
2.29°and 1.57°. At T3 in the sagittal plane, the changes were —13.74°, -10.44°, and 10.91°.

[Conclusion]
Changes in step height while climbing correspondingly causes changes in pelvic movement patterns in the
horizontal plane. Because step height increased, we supplemented distance with vertical displacement. We further

calculated the flexural angles of the hip and knee joints during climbing movements.
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[Background and Purpose]
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[Method]
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The study on the burden of students due to introducing the flipped classrooms compared
with the traditional lecture methods
Masafumi Itokazu
Department of Physical Therapy at Narita, International University of Health and Welfare

[ Background and Purpose]
In recent years, the flipped classroom has attracted attention as an educational method using ICT. One of the features
of the flipped classroom is that students can watch lecture videos on the web before the class and in actual classes
they can understand lecture contents through active learning tasks such as group work. However, medical students
have to take more lectures than students in other fields. Therefore, there are disadvantages that the introduction of
the flipped classroom increases the burden on students. The purpose of this research was to investigate the sense of
burden on students due to introducing the flipped classroom and to compare with traditional lecture methods.

[Participants ]
The Participants in this research were 162 second and third grade students in our university. This study was approved
by the Ethics Committee of International University of Health and Welfare. Participants were given an information
sheet, and they provided written informed consent for participation.

[Method]
The lecture videos were created using Camtasia 2 (TechSmith®, USA) and uploaded the lecture videos on YouTube
site in limited viewing format. Students logged in to the Google Classroom and watched the lecture videos. After all
classes finished, we conducted the questionnaire survey for the students. The questionnaire was created using the
Google form, and the student answered the questionnaire on the web site. “The burden of students watching the
lecture videos before classes” was examined on a scale of 1 to 10. "ease of learning" and "ease of understanding"
were investigated using five-point scale
: 1. Traditional class, 2. Likely Traditional class, 3. Neither, 4. Likely Flipped class, 5. Flipped class.
The questionnaire result was tabulated by each item. Based on the answers of "ease of learning" and "ease of
understanding”, the difference in the burden on students between “flipped” and “traditional” was examined in the
Mann-Whitney U test using SPSS Version 24.0. The level of significance was set at p < 0.05.

[Results]
Approximately 70% of students answered that the flipped classroom was better in "ease of learning" and "ease of
understanding" than the traditional methods. The median (25% ,75%) of the burden of students was 3 (2, 5). Students
who answered "flipped" was low burden; median 3(2, 5), but the burden of students who answered "Traditional" was
significantly higher; median 5(3, 6.5).

[ Conclusion]]
This survey found that the flipped classroom was accepted by many students. However, it was clear that there were
also a certain number of students who like the traditional methods, and the burden of the students were greater than
the students who liked flipped classroom. In conclusion, to introduce the flipped classroom, it seemed necessary to

carefully explain the purpose, method, advantage and so on of the flipped classroom to the student.
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Survival times of patients with or without tube feeding in Japanese psychiatric hospitals
Satoshi Hayashi Y2, Kazuyoshi Kameyama ®, Hiroko Suzuki ?, Masaki Sogo 2, Yuji Watanabe 2, Ryo Tokuchi 2,
Yasuko Noguchi 2, Mayu Aisaka #, Shinichiro Murakami ®
1) Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences
2) Okayama Institute for Medical and Technical Sciences
3) Hakuhokai Medical Technical School Ako
4) Long-Term Care Health Facility “Bizen Shizutanien”
5) Department of Physical Therapy, Faculty of Health Care Sciences, Himeji-Dokkyo University

[ Background and Purpose]
It is widely supposed that there has been no evidence of increased survival in patients with advanced dementia
receiving enteral tube feeding. However, more than a few studies have reported no harmful outcome from tube
feeding in dementia patients compared to in patients without dementia.

[Participants and Method]
This was a retrospective study. Nine psychiatric hospitals in Okayama Prefecture participated in this survey. All
inpatients fulfilling the entry criteria were evaluated. All subjects suffered from difficulty with oral intake.
Attending physicians thought that the patients could not live without long-term artificial nutrition. The physicians
decided whether to make use of long-term artificial nutrition between January 2012 and December 2014.

[Results]
We evaluated 185 patients. Their mean age was 76.6 + 11.4 years. Of all subjects, patients with probable
Alzheimer's disease (n = 78) formed the biggest group, schizophrenia patients (n = 44) the second, and those with
vascular dementia (n = 30) the third. The median survival times were 711 days for patients with tube feeding and
61 days for patients without tube feeding. In a comparison different types of tube feeding, median survival times
were 611 days for patients with a nasogastric tube and more than 1000 days for those with a percutaneous
endoscopic gastrostomy tube.

[Conclusion]
Patients with tube feeding survived longer than those without tube feeding, even among dementia patients. This
study suggests that enteral nutrition for patients with dementia prolongs survival. Additionally, percutaneous
endoscopic gastrostomy tube feeding may be safer than nasogastric tube feeding among patients in psychiatric

hospitals.
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Connection between Interoception and Emotional Response According to Differences in Head Position
Hiroko Suzuki, Satoshi Hayashi, Taishi Nakazawa
Okayama Institute of Medical Technology

[ Background and Purpose]
With the mind and the body thought to be closely connected, interoception has been receiving attention in recent
years. Heartbeat perception tasks (HPT) are often used as a measure of interoception, and it is reported that the acuity
of heartbeat perception (interoception) shows a positive correlation with the magnitude of emotional experience.
Regarding the relationship between the mind and body on the other hand, there are reports of many studies related to
posture and psychological factors, and it is suggested that bodily information generated by changes in posture
influences emotional response via interoception. In this study, we therefore examined interoceptive acuity and the
connection between interoception and emotional response according to differences in head position, focusing on
sagittal cervical alignment.

[Participants]
The subjects were 14 adults (10 men and 4 women with an average age of 19.943.9 years) without any disease or
dysfunction particular to the cervical region.

[Method]
The subjects were divided into 3 groups according to the differences in cervical alignment from the craniovertebral
angle (normal head posture: NHP group; slight forward head posture: FHP-S group; and severe forward head
posture: FHP-L group), and their HPT scores were analyzed for a difference between the groups. The three groups
were compared using the Kruskal-Wallis test, and a multiple comparison test was carried out with the Steel-Dwass
method. We also carried out a one-way analysis of variance regarding the connection with mood (tense arousal,
energetic arousal) according to the three groups. All tests used a significance level of 5%.

[Results]
A significant correlation was seen between cervical alignments and HPT scores, with the NHP group demonstrating
a significantly higher score (P>0.05) in comparison to the FHP-S group. Meanwhile, although no significant
correlation was observed for cervical alignment and mood scale for both tense arousal and energetic arousal, the NHP
group demonstrated superior emotion regulation results.

[Conclusion]
It is suggested that those who can maintain their cervical alignment in the normal position possess interoceptive
acuity, and that normalized cervical alignment as part of postural control has a positive influence on emotional

response.
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[ Background and Purpose]
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[Participants ]
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[Method]
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Effect of visually guided tracking training using own foot center of pressure on upright postural stability
- A preliminary study -
Akiyoshi MatsugiV), Shinobu Yamazaki?
1) Shijonawate Gakuen University 2) Kansai Medical College Hospital

[Background and Purpose]
In rehabilitation, the balance training is important to prevent the fall in elderly. We investigated whether visually
guided tracking training using own foot center of pressure (CoP) affect the stability of upright standing, and the
leaning of the task affect the postural stabilization.

[Participants]
Fifteen healthy volunteers participated.

[Method]
The subject stand on the force plate in 2m front of the monitor, in which the CoP and the target to move circularly
clockwise with 0.125 Hz. The subject tracked the target with own CoP during 1 minute, and this trial was
conducted in 10 times. The tracking error (TE) was calculated and compared between trials. In pre- and post-
training, the trajectory of CoP during upright standing with the eyes open (EO) or closed (EC) was recorded.
The length of trajectory of CoP (LNG) in pre- and post was compared. Correlation test was conducted between
the delta (pre-post) LNG and delta (1%-10"" trial) TE was conducted.

[Results]
There was significant decrease of TE after 3" trial. There was no significant difference in LNG between pre-
and post. There was significant positive correlation between delta TE and delta LNG in EO, but not in EC.

[Conclusion]
The amount of learning of visually guided tracking training with CoP associates with the amount of stabilization

of body sway during standing using visual feedback.
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