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A Study on the Training Method for Improving Lateral Movement and
Change in Direction Movement
- Conditions of Side Lunges for Volleyball Players and Differences

between Male and Female Players -
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Abstract

The purpose of this study is to reveal the appropriate conditions for the side lunge which has been extensively introduced
in sports with the purpose of improving athletes’ lateral movement and change in direction movement and its relation to
technical characteristics of the sports. The subjects in this study are 57 collegiate volleyball players (male: 28, female: 29),
whose number of side lunges within a specified weight, step width, and time were measured. This paper is a discussion of the
results examining the relationship among time measurements, the differences between male and female players in measurement
value and its relation with the competition experiences, the players’ body shape, and other physical strength measurements.
The findings are as follows:

1) Within the twenty seconds of the side lunge test, comparison of the number of side lunges in the initial 0-10 seconds

to the latter showed no significant correlation in the average values of both male and female players. In the latter half,
a significant decrease in the number of side lunges was not found. Therefore, this implies the need for administering
10 second tests for the time measurement.

2) The average measurement values of the side lunge test were 26.7£4.9 times (male) and 22.2%3.6 times (female).
The average value for the male players was significantly higher than that of the female players (p<0.01). It is suggested
that the involvement of muscular strength and power is a possible factor contributing to the differences between the
players.

3) As for the male players, there was a significant negative correlation between the measurements of the side lunge test

and height and weight excluding body fat (p<0.01). In addition, there was a significant positive correlation between
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the measurements of the side lunge test and the squat weight ratio and power clean 1RM weight ratio (p<0.05).

4) As for the female players, the group with official game experience showed significantly higher average values for the

side lunge test compared to the group with none (p<0.05).

5) As for the male players, the average value of the side lunge test for the setters and receivers was significantly higher

than that of spikers (p<0.05).

6) As for the female players, there was a significant negative correlation between the measurement values of the side lunge

test and the time of 9m3 shuttle run test (p<0.05).
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Table 1 Physical characteristics of the subjects

DIzHOD == FHEIHET L%

451 RKovar A#(R) | FR(em) | #E(kg) |#HEEWHE (%) | RIEHEHE kg)
Ta2yh— ($A4 K £2%-) 14 185.8+5.9 76.1%£6.9 11.6£2.2 67.2%5.2
B Tty g-— 7 173.9+5.3 65.9+3.3 9.7+1.6 59.5%3.0
LY == 7 166.0+2.2 61.9+1.9 9.5*1.2 56.0£1.2
BFeh 28 177.9£9.9 70.0£8.2 10.6+2.1 62.51+6.4
Ta2yh— ($A4 K £2%-) 20 169.5+4.9 63.4+6.4 19.2£5.3 52.7+6.4
%F Tty i-— 3 164.2+75 | 62.4£12.4 20.2+7.0 49.3+6.4
LY —IN— 6 160.0+3.7 56.3%6.1 18.5+3.9 45.7£3.2
ZFeh 29 167.0£6.2 61.9£7.4 19.5+4.9 50.9+6.4
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Fig. 1 Marking points on the floor for the side lunge test
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female)
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Effects of Arm Position on Abdominal Muscle Activity during Trunk Curl Exercise

Shuichi UCHIYAMA
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Abstract

The purpose of this study was to investigate the effects of arm position on abdominal muscles activities during trunk curl
exercises. Ten healthy habitually active young males performed trunk curls from a supine position with bent knees. The
movement speed was set by a metronome and the upward and downward phases each lasted approximately 2 s. Three different
arm positions during straight trunk curl were carried out: 1) with straight arms in front of the body (ST), 2) with arms
crossed over the chest (CC), 3) with hands behind the head (BH). Kinematics was obtained with an angle sensor on side of
the upper body. Surface electromyography was recorded by active electrodes placed on coalescence part of Transversus
Abdominis and Obliquus Internus (OI), Obliquus Externus (OE), and Rectus Abdominis (RA) muscle on the right side.
EMG amplitude was calculated for a 1 s interval in the middle of the upward phases in % of the EMG in an isometric
maximal voluntary straight trunk curl in a supine position. The overall range of relative EMG-levels was 32-84%. All muscles
showed higher activation on BH. As expected, the modification of arm position caused a general increase in activation of the
prime abdominal flexor muscles. From a practical viewpoint, the data presented can provide guidelines for specific trunk

muscle training and for explaining effects. (Tokai J. Sports Med. Sci. No. 23, 21-25, 2011)
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Abstract

The purpose of this study is to examine the effect of the step width differences during side lunge on the muscular activity
and joint moments around the knee and hip joint by using biomechanical technique.

The subjects were 10 healthy males who have experienced side lunge. Experiments was side lunge with knee flexion and
extension. The load was weight of 50% of body weight. The step width was 30%, 40%, 50%, 60%, 70% of height of a
subject. We analyzed the movement of side lunge by using motion analysis system, force platform and EMG recording system.

Muscle activities increased significantly in the Adductor Magnus, Biceps femoris, Vastus medialis, Vastus lateralis from
30% to 60% of the step width during flexion phase. Muscle activities increased significantly the Adductor Magnus, Biceps
femoris, Vastus medialis, Vastus lateralis from 30% to 70% of the step width during extension phase. Knee joint moment
increased significantly from 30% to 60% of the step width during flexion phase and extension phase. But the differences were
not seen between the 60% and 70% of the step width.

These results suggest that the upper limit of step width is 60% of height in side lunge.

(Tokai J. Sports Med. Sci. No. 23, 27-34, 2011)
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Basic Study to Evaluate Ability for Sprint and Agility of Basketball Players

Takeshi KOYAMA, Akira RIKUKAWA, Hiroshi YAMADA and Seiji ARUGA
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Abstract

In this study, the subjects were collegiate basketball players. We measured time of 5m sprint, 20m sprint, and pro-agility

test and squat 1RM and performed the inspection of the relationship between each measurement and comparison of each

position. The findings are as follows:

1) There was a significant positive correlation

between 20m sprint and pro agility test (p <0.01).

2) There was a significant negative correlation between the ratio of weight for each 1RM squat and 5m/20m sprint

including pro-agility test (p <0.01) .

3) According to the average of each position, G and F were much faster than C in terms of the 20m sprint and pro-

agility test.

We were able to get the basic materials for the guideline about ability for sprint and agility.
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(Tokai J. Sports Med. Sci. No. 23, 35-41, 2011)
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Table 1 Physical characteristics of each subject

RIva> n g& RE ENEERES
[cm] [kg] [%]

G 9 178.1%x56 744+52 10.6=*1.3

F 13 187.4%x27 825%x47 10.9%2.1

C 6 197.0%x5.3 91.0x6.2 11.4=%2.0
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Fig. 1-2 Pro-agility test
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Table 2 Correlation coefficient of each test
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Fig. 2 Relationship between time of 5m sprint and 20m sprint
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Fig. 3 Relationship between time of 5m sprint and Pro-agility
test
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Fig. 5 Relationship between time of 5m sprint and 1RM/body
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Table 3 Result of each test in each position

Kooar SmX 7> b 20mAX 7 >k 7a7y)F4 757X b X277y M1 RM
[sec] [sec] [sec] FEE
G 1.03+0.03 2.95+0.07 4.631+0.09 1.90+0.09
F 1.05%0.05 3.04+0.08 4.64%+0.12 1.71+0.18
C 1.09+0.04 3.14+0.07 4.90%0.15 1.411+0.15
*:p<0.05
¥ * * :p<0.01
120 . . 330 .
- = 320
& 110 =
‘g ; 3.10 T
é T § 3.00
1.00
290
0.90 2.80
G F [ G F c

8-1 5mRATUY DRI 3 VRIFEHEE
Fig. 8-1 5m sprint of each position
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Fig. 8-3 Pro-agility test of each position
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A Trial of Simultaneous Measurements of Frontal Cortex and Lower-extremity
Muscles Oxygenation during Acute Hypoxic Exercise using Multichannel NIRS.

Daisaku KURITA, Tamotsu TERAO, Shunya TAKIZAWA, Munetaka HAIDA and Shin YAGIHARA
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Abstract

We simultaneously measured oxy-hemoglobin (Hb) and deoxy-Hb levels in frontal cortex and in lower-extremity muscles
in 5 male athletes with recent experience of low-oxygen training using multichannel near-infrared spectroscopy (NIRS). The
NIRS signals in both frontal cortex and lower-extremity muscles were measured during following three periods, at rest (5
minutes), walking exercise (30 minutes) by treadmill at a speed of 6 kilometers per hour, and after exercise (5 minutes). The
measurement was performed at one-week interval, in hypobaric chamber under the altitude of Om (1013 hPa) and 1500m
(837 hPa) conditions. The time course of differential changes in oxy-Hb, deoxy-Hb and total-Hb concentration-path length,
optical density of present to initial state, were calculated as Aoxy-Hb, Adeoxy-Hb, and A total-Hb. The activated region of
anterior frontal lobe was analyzed by NIRS-statistical parametric mapping (NIRS-SPM) using a 3 dimensional model (3D
model) of head region on this time. In lower-extremity muscles, the typical time course of changes in Aoxy-Hb and A total-
Hb were increased, but A deoxy-Hb was decreased during exercise under both altitude conditions. In the anterior frontal lobe,
the typical time course of changes in Aoxy-Hb and Atotal-Hb were increased simultaneously, but Adeoxy-Hb was slightly
decreased during exercise under both conditions. For 2 of 5 athletes, the activation of the anterior frontal lobe was emerged in
left side and both side during exercise under altitude Om and 1500m condition, respectively. Our trial suggests that NIRS is a

useful tool for simultaneous measurements of oxygenation states in brain and muscles in hypobaric chamber.
(Tokai ]J. Sports Med. Sci. No. 23, 43-50, 2011)
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Table 1 RPE of each subject during exercise under altitude Om and 1500m conditions
Subject I Subject 1T Subject I Subject V Subject V
Om 9 8 1 " 9
1500m " 10 12 " 12
Quadriceps femoris Hamstrings Gastrocnemius Tibialis anterior
] 7 7 1 : y : ——
0m .

- 3 ¢
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——— ]

1500 m

0
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i
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Fig. 5 The typical time course of changes in NIRS signals of lower-extremity muscles under the altitude of Om and 1500m

conditions
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Fig. 7 The typical time course of changes in NIRS signals in region of the anterior
frontal lobe under the altitude of Om and 1500m conditions
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Fig. 8 The activation estimated mapping of the anterior frontal lobe during exercise under altitude
Om and 1500m conditions using NIRS-SPM software
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Biomechanics Research on Development of Throwing Ability in Infants
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Abstract

The purpose of this study was to examine a development of ability to throw in infants by using picture analysis. The
point of view was velocity of a throw arm and twist of body trunk.

Subjects were 44 children (27 boys and 17 girls) who belong to a preschool of Nagano prefecture. Throw distance of a
tennis ball was measured based on a new physical fitness test of Ministry of Education, Culture, Sports, Science and
Technology. Throw movement of subjects were photographed by using two video cameras. The pictures were analyzed using
three-dimensional DLT method by a picture analysis system (Frame DIASIV, DKH company). The velocity of a throw arm
was defined as maximum velocity of a wrist / an elbow / a shoulder of a throw arm. Twist of body trunk was defined as an
angle that a line to tie both shoulders to and a line binding both waists together make.

As a result, throw distance increased with an increase of the age of the month. Factors to affect throw distance were ball
initial rate and height of projection. The ball initial rate and height of projection were increased with an increase of class.
Velocities of throw arm increased with an increase of class. Twist of body trunk increased with middle class from young class,
velocity of twist of body trunk increased with elder class. It was thought that the infant was an early stage of the acquisition of

throwing ability. (Tokai J. Sports Med. Sci. No. 23, 51-56, 2011)
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Table 1 Age and physical characteristics in all subjects

FHE n R#(A) & (om) & (kg) R (m)
F 16 43+4 97+5 1542 4+3
Fep 1 55+5 103+2 1742 5+2
Fi 17 684 11246 20£3 7%2
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Table 2 Relations between each item and throw distance in all subjects (n=44)
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Abstract

The purpose of this study was to verify the hypothesis that there would be a positive change on a group of athletes who
after participating in a mental training seminar conducted by a sport psychologist. A group of Olympic qualifying athletes
initially received a sport psychological test called DIPCA.3 (Diagnostic Inventory of Psychological Competitive Ability for
Athletes) and a survey three times as a pretest, post test, and retention test. After two months, this group of 50 athletes
attended one four-hour mental training seminar that was conducted by a sport psychologist. The mental training session
included an introduction seminar which consisted of the basic ideas of mental training, such as motivation, anxiety, pressure,
and psychological skills. A retention test was conducted nine months later. The participants did not participate in any other
mental training seminars during the nine months; however, a workbook was assigned to them for self-study. The group was
tested three times with DIPCA. 3 in order to evaluate their psychological aptitude: Pretest, Post test, and Retention test. For
statistical analysis, one-way ANOVA (Analysis of Variance) was utilized to measure positive influences received by the
participants after the seminar and as a result 11 out of the 18 DIPCA. 3 items were found to have significant differences. A
follow-up test revealed that significant differences were found in 17 out of 18 items between the pretest and post test and 11
out of 18 items between the retention test and the pretest. Two items were found to have negative influences between the post
test and retention test. These results support the hypothesis that a mental training seminar has a positive effect on the
psychological skills and abilities of the Olympic qualifying participants.

(Tokai J. Sports Med. Sci. No. 23, 57-64, 2011)
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Table 1 A comparison among pretest, post test and retention test for DIPCA. 3.
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The Effect of Psychological Consulting on a Prefectural Junior High School
All-Stars Basketball Team
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Abstract

The purpose of this research was to test the hypothesis that mental training and psychological consulting will improve
the performance and psychological aptitude of a prefectural junior high school all-stars basketball team. The participants of
this research were 24 students (12 males and 12 females) who were selected as members of a junior high school all-stars
basketball team. Diagnostic Inventory of Psychological Competitive Ability for Athletes (DIPCA. 3) was used in order to
investigate any changes of their psychological aptitude. DIPCA. 3 was administered as a pretest in the beginning of February,
and was administrated again (Post test-1) towards the end of March. In between Pretest and Post test-1, the participants
practiced a mental training program provided by the researchers. The psychological test was administered for the third time
(Post test-2) in September after a six month inactivity period of the mental training program. The test was administered for
the fourth time in December (Post test-3) after the mental training program’s practice resumed for three months. The data
from DIPCA. 3 for the Pretest was compared with the data from Post test-1, Post test-2, and Post test-3 through one-way
ANOVA (Analysis of Variance). As a result, 17 out of 18 items showed significant difference. The follow-up test revealed that
14 items between the Pretest and Post test-1 were found to have significant differences. As a result, the data suggests that
mental training was most effective when practiced continuously. In addition, in a survey given to the athletes and coaches,
they also reported that mental training had a positive influence on the team.

(Tokai J. Sports Med. Sci. No. 23, 65-70, 2011)
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Abstract

The purpose of this study was to analyze the ability to deceive the shot course anticipation making by a goalkeeper, and

to examine shooter’s tactical tasks in the shot phase of the handball.

Deceiving to the goalkeeper by the shot operation in the shot phase of the handball was examined as a research method.

The experiment obtained data to measure deceiving rate to the eye of a goalkeeper by forecasting a shot course by

observing a picture of the shot to aim to cheat the goalkeeper’s forecast.

The main result was shown as follows.

1) The deceiving rate to the forecast of the shot course has relativity between the forecast timing of the shot course.

2) The deceiving rate to the forecast of the shot course is possible that the difference of the process of the shot

performance influences the cheating rate from seeing the individual variation.

3) It can be seen that each athlete has a special shot course to easily deceive the goalkeeper’s anticipation of the shot

course.
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Case Study on Quick Shot Skill of Handball

Hideo HIRAOKA, Shuji TAMURA, Masamichi KURIYAMA
Michiko HANAOKA, Momoe SHIMAZAKI and Tamotsu TERAO
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Abstract

This research verified the validity of practice contents and coaching procedure for successful quick shot to deceive an
anticipation of a shot course by a goalkeeper. At first, subjects were coached the shot of full swing followed by one step run-up
to shot. Next, subjects were coached the way to change a path of ball at the process of forward swing for shot. Then, It was
able to shorten an movement time before releasing a ball and to deceive an anticipation of a shot course by a goalkeeper in
this way.

A practice contents and procedure for coaching were carried out as scheduled. Movement time for quick shot after
coaching was significantly shortened compare with one of before coaching. And the success rate of shots to the reverse side of
the movement by goal keeper raised significantly after coaching.

It became clear that a practice contents and procedure of this study were effective to improve a quick shot skill.

(Tokai J. Sports Med. Sci. No. 23, 79-88, 2011)
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Possibility of Sports Medical Science Support in Tokai University by Medical Section
of Sports Support System.

Michiko HANAOKA, Tamotsu TERAO, Seiji ARUGA,
Yoichi KOZUMA, Yutaka NAKAMURA and Seiji MIYAZAKI
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Abstract

The purpose of this study is to report on the outline and the activity situation of the conditioning support of a medical
section that began in 2010. And, it is assumed the material to develop the sports medical support in the future better.

Days of opening in the rehabilitation & reconditioning room were the 47days. The number of new visitor was 30 people,
and the number of total users was 229 people. The most frequent use item was ultra sound wave, that using 190 times.

From this study, this support make improved knowledge and will to conditioning, and a possibility of being a help to a
comeback to play and improve performance.

In addition, it seems that it is possible to play the role different from the medical institution by activity base in the near

play field. (Tokai J. Sports Med. Sci. No. 23, 89-94, 2011)
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Table 4 The number of total users in each club.
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Table 5 The number of total users in each injury location.
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Table 6 Use item in rehabilitation & reconditioning room user.
(Frequency : Total use frequency/number of total users*100)
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