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Ability of Moving with Change in Direction for Male Volleyball Players

Seiji ARUGA, Masaaki TSUMIYAMA, Masahiro FUJII, Takeshi KOYAMA, Hiroki OGATA and Ken UBUKATA
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Abstract

The purpose of this study was to clarify the characteristics of mobility involving change of direction for volleyball players
and the factors responsible for those characteristics in volleyball players. The subjects in this study were 27 male collegiate
volleyball players. Their ability to change direction, to move straight forward, and to jump were examined. The findings are as
follows:

1) Regarding the time for the 9m 3 shuttle run, forward pro-agility test, and forward and back pro-agility test, the first
string players achieved significant lower scores than the second string players. There was no significant difference between the
scores of side-steps, 3.6m side-steps, and the side pro-agility test.

2) As for the time of 3.6 side-steps and the forward and back pro-agility test, attackers achieved significantly lower scores
than setters and receivers.

3) There was a significant positive correlation between the measurements of the 9m 3 shuttle run, all three pro-agility tests,
and all straight runs, but no significant correlation for the 3.6 side-steps was found.

4) There was significant correlation between all the measurements of change of direction except side-steps and the ground
contact time of the single-leg rebound jump.

(Tokai J. Sports Med. Sci. No. 28, 7-20, 2016)
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Table 1 Physical characteristics of the subjects
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Table 2 Results of the values of change of direction and straight dash for first and second string players
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Fig. 2 Results of the forward pro-agility test (left),
forward and back pro-agility test (center),
side-step pro-agility test (right)
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Table 3 Results of the values of change of direction and straight dash for each position
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Fig. 4 Results of the pro-agility test for each position
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Table 4 Correlation between the results of change of direction and straight dash
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Fig. 5 Results of the pro-agility test of rate of increase for the straight dash time
Forward pro-agility test vs Forward straight dash 20m (left)
Forward and back pro-agility test vs Forward straight dash 10m time + Backward straight dash 10m (center)
Side-step pro-agility test vs Side-step (right) straight dash 10m + Side-step (left) straight dash 10m (right)
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Table 5 Correlation between the results of change of direction dash and ability of rebound jump, vertical jump, and

body composition
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Fig. 6 Relationship between the results of ground contact time on rebound jump (left leg) and forward

pro-agility test (Left)

Relationship between the results of ground contact time on rebound jump (left leg) and side-

step pro-agility test (Right)
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Table 6 Correlation between the results of straight dash and ability of rebound jump, vertical jump, and body

composition
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Fig. 7 Relationship between the results of ground contact time on rebound jump by left leg and backward straight

dash (Left)

Relationship between the results of ground contact time on rebound jump by left leg and side-step straight

dash (Right)
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The Relationship between Side Step Time and the Contact Time

of Direction Changes in Basketball Players
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Abstract

This research investigated the relationship between the time required to perform side steps with a change of direction and
the contact time of direction changes, as well as the relationship with other physical fitness metrics in basketball players. Findings
are as follows:

1) Although no significant correlation was evident between side step time and the contact time of direction changes, there
was a significant positive correlation between times for side steps and for straight runs. It is suggested that instead of contact
time, straight-line movement time might be a contributing factor in side step times.

2) No significant correlation was evident between side step times and the rebound jump index. There was a significant
positive correlation between side step time and left foot contact time for the following: subject height, lower limb length, weight,
and lean body mass. It is suggested that large subjects possibly perform change of direction movements with long contact times
during side steps.

3) A significant positive correlation was evident between side step times and squat 1RM. Furthermore, for left foot contact
time in change of direction during side steps, a significant positive correlation was evident for squat 1RM, and a significant

negative correlation was evident for power clean 1RM/body weight ratios.
(Tokai J. Sports Med. Sci. No. 28, 21-32, 2016)
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A Study of Training to Improve Lateral Change of Direction in Volleyball Players
— The Relationship between Lateral Hop Distance, Contact Time and Physical Strength —

Junya FUNATO, Kenichiro KOGA, Masaaki TSUMIYAMA and Seiji ARUGA

FRpT gty by e baa byttt hahyhatety
Abstract

The objective of this study was to obtain basic information on training methods to effectively perform lateral hop
movements incorporating a lateral change of direction. The study had 27 male university volleyball players perform lateral hops
for three distances (distances were 25%, 50%, and 75% of subject height). Study experiments clarified the connection between
distance jumped and foot-ground contact time, as well as investigating the relationship between the form and physical strength
of the athletes.

Findings are as follows:

1) Lateral hop foot-ground contact time increased with wider jump distance.

2) There is a significant positive correlation between lateral hop foot-ground contact time during distances 25% and 50%
of height and foot-ground contact time for rebound jumps. Conversely, there was no correlation for distances 75% of height.

3) There was a significant negative correlation between lateral hop foot-ground contact time during distances 25% and
50% of height and the rebound index for both feet. Conversely, there was no correlation for distances 75% of height.

4) There was a negative correlation between lateral hop foot-ground contact time during distances 50% of height and the
number of side step repetitions.

5) There was no significant correlation between lateral hop foot-ground contact time during distances 50% of height and
20 meter run times.

6) There was a significant positive correlation between lateral hop foot-ground contact time for distances 50% of height t
and subject height.

For these reasons, it is suggested that change might emerge for both contact time and mobilized physical mechanisms from
jump distance in lateral hops.

(Tokai J. Sports Med. Sci. No. 28, 33-42, 2016)
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B1 SF3)iky JORIRES EEOBR (ER - 8. AR AE)
Fig. 1 The jump distance of the lateral hop and foot-ground contact time

2 ST3IUiky TOBBREERE E UND Y RY vV TOEISRE ORER
(EE : 25% Bkigig, $ : 50% Bkigig, AR : 75% Bki2ig)

Fig. 2 Relations between jump distance foot-ground contact time of the lateral hop and the contact time for
rebound jump
(left fig.: jump distance 25% subject height; middle fig. jump distance 50% subject height; right fig.: jump
distance 75% subject height)

3 STFI)iky TOEMEEE U IND Y RIEHE DBER
(X : 25% $EihASERS, hlX - 50% EHhASRS, A : 75% EibesR)

Fig. 3 Relations between foot-ground contact time and the rebound index of the lateral hop
(left fig.: jump distance 25% subject height; middle fig. jump distance 50% subject height; right fig.: jump
distance 75% subject height)
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4 S53)Uiky TOREMRE S RIEME URU20m EEDRER
Fig. 4 Relations between a foot-ground contact time and repetition side step and 20-meter run

K5 S73Ibiky 7O S SRNUKRE & DBER
Fig. 5 Relationship between lateral hop foot-ground contact time, subject height, and subject weight

6 STy TDEEFE S PC ORER (£ - 1RM. & @ 1RM {A&LL)
fig. 6 Relations between foot-ground contact time in lateral hop and the PC
(left: the TRM. right: the TRM - weight - ratio)
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7 SFI)biky TOEMEEE SQ ORER (K 1RM. 4 : IRM {F&ELL)
fig. 7 Relations of contact time time in lateral hop and SQ

(left: the TRM. right: the TRM - weight - ratio)
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Development of Aerobic Capacity Standards in Men's Basketball Players

Takeshi KOYAMA, Akira RIKUKAWA, Hiroshi YAMADA, Ryosuke KUNITOMO,
Kenichiro KOGA and Seiji ARUGA

R A R e L A A AR A P R E AR g
Abstract

The purpose of this study is to investigate the achievement goals of aerobic capacity for elite men’s basketball athletes. 62

collegiate basketball players were collected to complete the 20m shuttle run test (20mSR) as a field test, and maximum oxygen

uptake (VO,max) was determined using a discontinuous progressive treadmill test.
The findings of these two testing were:

1. There was a significant correlation between 20mSR and VO,max (p < 0.05).
2. The results ofVOZmax were 56.4 £5.7 ml* kg’l * min", 20mSR score was 131.2 % 14.3 repetitions.

3. The VO,max of center player was lower than other country.

In conclusion, target of 20mSR would be 150 for small guard, 145 for guard, 140 for forward, and 135 for center players

respectively.

(Tokai J. Sports Med. Sci. No. 28, 43-49, 2016)

NTWwaY, ZOMXRMESR X, GEEEED
(BT PEND EFERBEIRL b
D BRI 28T — DT H B IS Y b
INAT Yy PR=VEHITROONLFHEATILIE. K= VHEHICBW TR KEBERERE (LT,
Fyoia, YxvT, F—rhEOBRETEE  VOmax) 3FOMMELEAT LSBTV,
M OMEERE ST — ORI BRI N5 EE) % | ZhE T VOmax OFIEICIE, HEEHE )L T
BERE DA MEHEEER 2 A TAREENEOIRE A—F—R L v FI VI 5 &8RRI
TABAIICRAET 5 IR EB TH S 82 5 WHNTE, ZOHEL. FEREEZNETE

I. #

(]

43



AN w3 B A ]S S

520 Ry MEHLHLOD, WEICLERR
B O, WRER, B2, WEBZY) 25
VBRI ), EBDO ML —= V FHBIICBWTHE
BICNEX T DR ETHS, £ZT, ML —
=Y 7O TIE, VO,max Z HHEICHEE T 5
74—V EFZAIPHCLNDEZEDEL, 2D
2M20m ¥ MV Yy (FEEREAGE) S (B
T, 20mSR) 3% %, Z D20mSR 1. Fi%k 7 8
Haeusleed, —EIZZ ABOWEIEETDH
Dy PR D & SRR A ORI 7 A b @
WEHEHEY ICH RSN THB AL ER LTV,
ESANEE A A R 2 N | N ] 7R3 - P
FTHEBHFEROWETH LI LS, NAF vy bR
—VOBHIFE L FM L TB Y AR R 7 1 =V F
FANTHBLEERTWVD,

VAR, WRONZ v P AR= VI, %ﬁ%%ﬁ
SRAL L. Faly - I3 & D ITEEE L L 755
Doo%éoﬁ$®ﬁ%@$ﬁﬁoﬁu/ty7
WD E, BCKEEIZD BAA. TV THIENCE
WTHRBREFNLT VIV FRT LA DT
E5L9 - TETEBY,. KB LOBHAEA
T3 EFEA2, —h BETHLHERE [F
MAE—=F] & [74 VD NVOMEEER LT
LA ] 27—~ itz DT aY, 20T,
[TFHAY—F] Z#0 & L5 Lt 2881
HRIGES) & b s, lkoiEh ., ZoORX
HSEBE S G RATIOFEORENHETLLE
bhTwb,

LA%As, TRETIENAT v hR—VERT
NEDLNVETEGFHEANZLE LIFbhen

9 Wit B 2 R L 72281300 & 4725 v,

BN BT ME—, PILSY 72 ®20mSR @
HEMZIRLTWADATH S, LA L, Ih
B TFEEIHRTH Y, BTEFICOVTL,
W@mu@mﬂmwﬁk#i%m%f%é*aj
S EICHEMEOREZ LTW A2, FEfiic
EREhTwRW, £, KYV¥avitkso<T
REEDRKE NGNS v P R=VEFORE, 4
BREANOBEEIZOWTIERY ¥ 3 VHNCHE
THLULENRDDEEZ NS, T2 TARIZETIE

a4

Bkt - S E AR - AR

T4 —=IVFFAMTH5H2mSRICHEH L. FE
AECHSET 2ENOHF N v P R—VEF
AHERFT RE B HFEATIO BARN 2 B AN % 2R
TAHILEEHBNE L7,

I. K5k

1. #HERE

BEERE 12 20094E 2> 5 20154E 12 - A AR FKF —
AL LLIE, 22N =3 7= FRTFHARREF—
BB ENTNA T v bR VEFRRE62H &
L7z BBE OB ARMIFEIZER 1 Ol ) Th 5,
ABFZE X ERE A ST 2 ENO R F N2
v MR VEFPEG TR EEGRAT) O HEE
ERRTDLIEDVHNTH L7200, RV Taro
SR TF — L TORY ¥ 3 v &ILEITITH) D
TiERL GRAEEIATHIZ L L Lize NAT
v PR=UBEEICBVWTHESEWI LIETF—24
W EE RITTERO—2TH Y, EEIC
HAREF — 2128V Tid, F—22ko kRt

ERAB72DICKY Vg - ayN— k¥ rhbhT
wzY, ZZTHERETORMZEEL T,

T EEE180cm Kiliz AE— IV —F (LLF,
SG). &F180cm Ll F188cm Atz 1 — F (BUF,
G). #E188cm LL 11198cm Kk 7 + 7— K (L
T, F). 198em L EE €Y% — (LLF, C) &4
FysrzrrlLre,

BEBRE UL, I ONER LRI DV TEHLA

L. WEZNMNOFREZHLE LB, T—85%
RIZOWTO TR RT. BB, ABFZEITHHEKR
FIANERRET L% T2 mHEERZD
KikZ R LTEBEI NI DTH %,

2. 20mSR DAIE

20mSR Dl 5E 1E. SCEBFHFEE OF KT T A b
EREHE > TEB L2 2OF A M

20m ORIEERIT Iz 2RKDT 4 V&, TO&
FENTEBTEICELETHRY)RLAEHET ST A
FCH Do BIHICE o THRE SN AR X



BINATry bR=VEFIIBT G RATTHEET A ¥ 7 4 AR ORA

=K1 HEREOSFRIHY
Table 1 Physical characteristics of subjects

8.5km - h™'2 58 F ), 144120.5km - h™'§
O L. BEEREIPTE DE BRI T & 22 <
%% (A—=NVT7obh) FTTY MVTUERREITL
2o e, EHEZHRFTEX IR T LD/
DL 2EERELTI A YNFETE R WA
T AMETEL, WYRLEENE L.

3. VO,max OfIE

IRy MR VRFOEGFAT) %G %
74 =)V F7 A bELTH20mSR O Z Y%
BT B0, F—#HERE I LT VO,max O
WEDFT 5720 VO,max DMEIZIZ, FL v F3
WA X BB T A b 2 Ef L7 BRI
A AGHNNE, BB R EE (=71
E= % AE0310S : 3 F PERFAR) 2Rz,
WEE3PHOML Yy FIVIZEEF7 =7
1 55 W ORI % BB A FEE180m - min A5 A ¥ —
FL7zo 2L T ROEEHE % 210m - min~ 12
Winsd, 2olIl#EFLy h2HERKLITEI
240m * min~'\ 270m * min~'. 300m - min~'& W
9 & 9 1230m + min~ OB HEE 2 BN & w72,

Z O, 300m - min ZEBHEE % 2 L 72 IRGE
THRIZ 151 ETS RFTnwg, Sk
Feik 7 < 7 5 £ THE &Mk L7z, Btz %
L. e OERR OEHC ks E= ) ¥
7. BHENGERRE 2 VT, WERE o H R0k
B2 REGIHWT L CIER T2 0vE L7z, HE
HTRORKBHEERNEZ, AECTHRITILICK
» VO,max (ml-kg '+ min™') Z&HILL7%.

4. et
WEMHEOBRMEZ, 7Y yoMBREE
FAWTRD 72, FAHOA ZAREIZERFE S BLUT
L7

. s

1. AEBEHEEORSRYE

X 1 1%, 20mSR itk & VO,max & O k%
AL, MERZRDI-BDOTH L, ZOME, W
BTOMIZIIAE L EOMBBEGRIRD N (r

a45



Al - BB - i

1 20m ¥ MLSYF R h&E VO,max DEHE

W B - R RR - A ]

Fig. 1 Scatter plot of result of 20m shuttle run test and VO,max
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Table 2 Each position of the measurement results
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A Practical Study on the Autonomic Nervous Activity and the Competitive

Performance in the Hakone-Ekiden Athletes (Second Report)
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Abstract

The purpose of this study is to elucidate the relationship between the autonomic nervous activity and the race result during
a conditioning period in Hakone-Ekiden athletes. Subjects were five long-distance runners. Sympathetic and parasympathetic
activities were evaluated by the spectral analysis of heart rate variability. Low frequency power (LE 0.04-0.15 Hz) and high
frequency power (HF, 0.15-0.40 Hz) were obtained. HFnu (HF/(LF+HF) X 100) was used as an indicator of parasympathetic
activities. The following parameters were measured at rising for 14 days; Coefficient of Variation of R-R intervals (CVRR) and
HF normalized unit (HFnu). The results are as follows:

1) The athletes who had a high CVRR showed a tendency for better race results than the athletes who had a low CVRR.

2) The athletes who had a high HFnu showed a tendency for better race results than the athletes who had a low HFnu.
(Tokai J. Sports Med. Sci. No. 28, 51-57, 2016)
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1 FARHICBIFTD CVRR B&LU HFnu DZE{E (1KE&E A)
Fig. 1 Changes in CVRR and HFnu during a conditioning period. (Subject A)

2 FAEHAICHIFD CVRR BKU HFnu DZE1L (#E&E B)
Fig. 2 Changes in CVRR and HFnu during a conditioning period. (Subject B)

3 AEHAICHIFD CVRR B&LU HFnu DZE{L (8% C)
Fig. 3 Changes in CVRR and HFnu during a conditioning period. (Subject C)
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4 FREHICHITD CVRR BKU HFnu OFfE (#K%ERE D)

Fig. 4 Changes in CVRR and HFnu during a conditioning period. (Subject D)

5 FREHAICSHITD CVRR BKU HFnu OZE (IKERE E)

Fig. 5 Changes in CVRR and HFnu during a conditioning period. (Subject E)
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The Effects of Running in Hypobaric Hypoxic Environments on the Autonomic
Nervous System Post-exercise during a Conditioning Period

in Long-distance Runners

Hayashi MOROZUMI, Noriaki NISHIDE, Yasuhiro YAMASHITA, Haruhisa UCHIDA and Tamotsu TERAO

Pty Pty Py Py Py Py Py Py iy

Abstract

The purpose of this study is to elucidate the effects of high-speed running in a hypobaric hypoxic environment on the
autonomic nervous system during a conditioning period in long-distance runners. Four male adults (20.5%.0.6 years)
volunteered for this study. The subjects exercised for 32-60 minutes on a treadmill in hypobaric hypoxic environment at 3000m
simulated altitude (30HE). The following parameters were measured during exercise and at rising for 5 days post exercise; RPE,
arterial oxygen saturation (SpO,), the autonomic nervous system (Coefficient of Variation of R-R intervals; CVRR, HF
normalized unit; HFnu). Our results showed (1); the SpO, during exercise in 30HE showed 68-72 %. (2) the HR during
exercise in 30HE showed 178-194 b/min. (3) the RPE during exercise in 30HE showed 16-18. (4) the CVRR at rising for 5
days showed a tendency to high volumes. (5) the HFnu at rising for 5 days in four subjects showed above 50%. These results
suggest that high-speed running in a hypobaric hypoxic environment at 3000 m simulated altitude may be a useful method for

stimulating the activity of the autonomic nervous system during a conditioning period in long-distance runners.

(Tokai J. Sports Med. Sci. No. 28, 59-66, 2016)
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M1 SVZVIREHIF2BIRMERENEOZLL (RS B2 SYZVIJRCBIFZLEH HR) OZElL (BES

3000m) 3000m)
Fig. 1 Changes in arterial oxygen saturation (Sp0O,) Fig. 2 Changes in HR during running in hypobaric
during running in hypobaric hypoxic environment hypoxic environment at 3000m simulated altitude.

at 3000m simulated altitude.

K3 SYZvIJHRCBIFZ2EENEE®RE (RPE) OZE1L
(#£/=3000m)

Fig. 3 Changes in RPE during running in hypobaric
hypoxic environment at 3000m simulated altitude.

4 SUZUTHICBIFD CVRR BKLU HFnu DE(E (#ERE A)
Fig. 4 Changes in CVRR and HFnu at rising for b days after running (Subject A).
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5 SYZUIJBICBIFD CVRR KU HFnu DZ(L (##5kE B)
Fig. 5 Changes in CVRR and HFnu at rising for 5 days after running (Subject B).

6 SVZUIRICHBIFTD CVRR BKU HFnu DE(L (#E&#E C)
Fig. 6 Changes in CVRR and HFnu at rising for 5 days after running (Subject C).

7 SVZUIEICBIFD CVRR BKU HFnu DE(L (#8&#& D)
Fig. 7 Changes in CVRR and HFnu at rising for 3 days after running (Subject D).
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The Activities of the Student Trainer in Tokai University
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Abstract

The purpose of this study is to investigate the actual activity of the student trainer in Tokai University, is to the material for
the future of the student trainer training.

Many of Tokai University of student trainers belong to the "Sports Support Study Group" which was established in 2010.
The main activities are "Sports Medical Clinic", is "injury consultation”, "regular study sessions”, "trainer activities in each
club."

Students of 46 people in 25 people are entrained to 13 clubs. The main role in the club was "injury prevention" and
"emergency treatment". Specific activities, "taping" is most often, followed by "athletic rehabilitation”, "stretching”, it was a
"first aid".

Everyone has felt they were acquired specialized skills such as "taping” and "stretching” through the activities. In addition,
that said the won also unprofessional ability such as "communication skills".

On the other hand, that it said the specialized skills such as "Athletic rehabilitation” and "Anatomy" is insufficient. Also, in
unprofessional ability, that it said the "communication skills" is not enough.

Through the activities of many students in the club, it has been answered and was able to obtain a "personal growth" and
"practical experience” on the other hand, many students had answered "have no time".

In the future, in order to acquire available in the field and knowledge and technology, and to make a lot of opportunities to

feed back their abilities, by firmly time management, it seems to be able to perform the activities better student trainer.

(Tokai J. Sports Med. Sci. No. 28, 67-74, 2016)
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Table 2. Role in the Club
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Table 3. Activities of student trainer
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Table 4. The ability to obtain the sport field
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Table 5. The ability to feel lacking

72

By



FRFAIIBIT 54 P L —F —DFEITOWT

X6 ISTICHETDIEDORVREARERR

Table 6. Advantages and disadvantages of be entrained to the club
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Fundamental Study to Establish Active Life of Students (2"'Report)

— Educational Effect on Measurement of Hemoglobin Value —

Haruo OZAWA, Tamotsu TERAQ, Katsuhiro OKAZAKI, Masahiro FUJII, Kenichiro NAKANISHI,

Yunosuke KATO, Hirotaka KOBAYASHI, Kazuhiro SUZUKI, Masayo WAKASUGI, Noboru TANAKA,

Yusuke NUKARIYA, Masaharu TAKETOMI, Atsushi KUNISAKI, Haruo IDE, Miho MORI, Akihisa WASHINO,
Hirotaka JO and Kou OYANAGI
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Abstract
The purpose of this study was to exanime hemoglobin value, lifestyle and anemia, and to establish active life of the students

at junior high school, high school and university sutudents. About 3,500 students were analysed and the survery was conducted
about 11 schools in 2010-205. The main results were as follows;

1) Life style of the students was not so good. Many students had not breakfast every day, waked up after 7 o’clock, and
went to bed after 24 o’clock.

2) The measurements of haemoglobin value were available for health administration of students.
3) Hemoglobin value of many students was lower than standard value.

4) The lessons using the measurement of hemogurobin were effective for promotion of knowledge to health and lyfestyle.

(Tokai J. Sports Med. Sci. No. 28, 75-86, 2016)
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