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MPara Powerlifting

Fig. 1 Subject B is a male suffered above-knee amputation of right leg.

The scene of the subject B (above-knee amputation of right leg) challenging to lift the highest weight in
Japan. The table used for Para Powerlifting is the one used for attempt by putting both legs on the table.
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The position of reflective marker
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Fig. 3 Photographic environment of The VICON Vantage / Vero camera and recording video camera

Fig. 4 Subject A do the bench press on a bench press table with horizontally on force plate.
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Fig. 5 Pressure centric changes in the left and right directions on the continuous 100kg Bench Press (CoP. Cy)
by a Spinal Cord Injured Athlete
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Fig. 6 The Left and Right Difference of Barbell Shaft Height at the Continuous 100kg Bench Press by a Spinal Cord Injured Athlete
(Blue line: Left shoulder, Green line: Right shoulder)
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Fig. 7 The Left and Right Difference of Shoulder Joint Height at the Continuous 100kg Bench Press
by a Spinal Cord Injured Athlete
(Blue line: Left shoulder, Green line: Right shoulder)
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Fig. 8 The Left and Right Difference of Elbow Joint Height (outer side) at the Continuous 100kg Bench Press
by a Spinal Cord Injured Athlete (Blue line: Left elbow, Green line: Right elbow)
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Fig. 9 The Left and Right Difference of Shoulder Joint Angle in Continuous 100kg Bench Press by a Spinal Cord Injured Athlete
(Upper chart: Left shoulder, Bottom chart: Right shoulder)
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Fig. 10 The Left and Right Difference of Elbow Joint Angle in Continuous 100kg Bench Press by a Spinal Cord Injured Athlete
(Upper chart: Left elbow, Bottom chart: Right elbow)
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Pressure Centric Changes in the Left and Right Directions on the Continuous Bench Press (CoP. Cy)

by an Above Knee Amputee Athlete (Upper chart: 100kg, Bottom chart: 140kg)
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Fig. 12 The Left and Right Difference of Barbell Shaft Height at the Continuous Bench Press by an Above Knee Amputee Athlete
(Upper chart: 100kg, Bottom chart: 140kg / Blue line: Left, Green line: Right)
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Fig. 13 The Left and Right Difference of Shoulder Joint Height at the Continuous Bench Press by an Above Knee Amputation Athlete
(Upper chart: 100kg, Bottom chart: 140kg / Blue line: Left shoulder, Green line: Right shoulder)
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Fig. 14 The Left and Right Difference of Elbow Joint Height at the Continuous Bench Press by an Above Knee Amputation Athlete
(Upper chart: 100kg, Bottom chart: 140kg / Blue line: Left elbow, Green line: Right elbow)
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Fig. 15 The Left and Right Difference of Shoulder Joint Angle in Continuous 100kg Bench Press
(Upper chart: Left shoulder, Bottom chart: Right shoulder)
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Fig. 16 The Left and Right Difference of Shoulder Joint Angle in Continuous 140kg Bench Press
(Upper chart: Left shoulder, Bottom chart: Right shoulder)
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position @ SD : 1.0, bottom position ® SD : 0.2) A3FE
SNt BARINICE, GINBIETAE LS top position T
1%, 168.9FF, 157052, 171.2F2, 1714/, 170.7 £ T,
121705 £ 1.0 T H - 7. fBJ5 bottom position T
1%, 1463, 146.0F%, 1459f%. 1459FF, 146.1F T
HY, 131460 £ 02E TdH > 72, top position & b
b bottom position D 5 A3 B A B 13 42 [\ [F] Uk 1< B
PN BEIAIC S B 2%, 2FATICE > TLE L 7z Bench
Press 3TN TWwiz T L BER Sz, T ENES
fifi 1 BE 13 top position T, 167.5F, 168.2FF, 167.0 &,
168.9F, 1703 TH b, F131684L13FETH - /2,

— J5 bottom position 1Z139.3 %, 139.1 %, 140.1 %,

139.8E, 140.5[%, V19139806 Th b, /ilES
£ F B A B A B & [FIAR IS top position & b b
bottom position @ /7 HIEHEEZE D /NZ > (top position
@ SD : 1.3, bottom position ® SD : 0.6) %7 MY 75 1
DR LEERITO T 2 R ENT, £EAD
AEoxEZR 5L, HREIOZE T top position I8 \»
TEROIHPFER & bETRE (L EHRA (98.7+
08%) ICdH s I LARRIN, 51 OEMIF
bottom position D 725k b K& L (95.7£0.4%) 75
T3 LRSI NI, BARINICHIE & h iz B
i B @ 4 72 1%, top position T, F1g22+ 14,
bottom position T 163 L£0.5% TH > 7=,

14, ¥RE B D 140kg Efr s EEMEICE (T2 IMEAED
BEDEGE

140kg % 5 [AlEfE2s | U 7 Re oo I BEE M4 1 o 2k %
Fig 181C/” L7z, MIEHEZRIE TR LB TH B,
e, HFIAT U IADRTAE D HIR & FERIC
top position & bottom position 25 L, 77 713 LEIC
KE, TRICHABOREZRL T3, KRfT% 55
IZ#H % L top position, bottom position 21z 42 fTTH
INESET o5 e NEAET I L TR E L BT B
mIPHERE SNz, BRI, £ B A E 2 top
position T 1%, 168.5/%, 172.0, 171.0, 171.1}%,
1712 T, F131708 £ 1.3 TH - 7z, fth/7 bottom
position T 1%, 148.0F%, 147.0[F, 147.6FF. 147.5[%,
1476 TdH b, F5131475+04E TH - 72, top
position & b & bottom position D 77 % I EE i A 13 15

=
Angle [deg)
18

A ftop
100kg

Ridegl ldeg) R-ligegl W/R
Stetic Positian 1736 1720 16 98,1
{171 1-top 1689 1R7S 14 992
. f O O 1 i R 1363 1393 10 %52
v o 8 ) \ fi | [\ 2-top 1705 1682 23 %7
t ?/ = A 1 IR 1 [} 1 2-bottom 1460 1381 5.9 953
a2 fAL IV (R ) 3-ton 1712 1670 42 975
= [V R L 3-bottom 1459 1and 58 960
I\ WL d-top 1714 1689 25 985
< g \.-' YAV A/ 4-bottom 1453 1338 6.1 353
w A S-1op 1707 1703 04 994
5-hottom 14A.1 1405 n.6 962
3500 2000 a500 oo tioo too- mesn 1705 1684 22 987
Time (frames) tap-S0 10 13 14 i]
bottom-maen | 1460 1398 6.3 95.7
pottarm- 50 02 06 06 04

Fig. 17 The Left and Right Difference of Elbow Joint Angle in Continuous 100kg Bench Press
(Upper chart: Left elbow, Bottom chart: Right elbow)
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Fig. 18 The Left and Right Difference of Elbow Joint Angle in Continuous 140kg Bench Press
(Upper chart: Left elbow, Bottom chart: Right elbow)

FIE UM BED T 5 {HEIA (top position D SD :
1.3, bottom position @ SD : 0.4) 12 % %5, @iRfTIC
JE o TL5%E L 72 Bench Press BSfTH N T W5 2 & DR
STz, FENBAEI A X top position 1%, 165.5FE,
16691, 168.9F%, 1689, 169.7fTd b, VX
168.0 + 1.7 FT& - 7z. —77 bottom position 1% 141.2 &£,
14128, 141.6F, 14158, 141.3F, Ft9141.4+02
Ech b, fRERETAE S A NEIEAE & R top
position & © % bottom position M J5 AL HEF 2 D /N X
\» (top position @ SD : 1.7, bottom position ¢® SD :
0.2) ZEMNRMEV IR LBEITON TV T AR
Shi, EFEHEOMEDEEZRS L, HEO%ET
top position IZ B W TENDITRAR & D bFHFTAE L
B < I (98.4£0.8%) ICdH B EWTRMBEH, T0D
{EE 15 13 bottom position @ 5 A5 & b K E L (95.8+
03%) 7o TWw3 I EMNHERI NI, BARICHIE
SN B o /oA 71, top position T, iy
2.8+ 1.4, bottom position TIZF62+0.4% TH -
7z,

V. B8

1. xt5#F A D Bench Press IC5R& ST

WNRFAZ, ThSOBEHEBEHEHRCTHL, ZoEIv
KT 2EZ OHIRIc oW TEE 5 1F MEREI &
DRTOMEREESWEIFIC L Y AY VA - FL—= v )
FEZIIET ) Ewrim ode, MENZH
WOEBH O FEZIT, il OTEEIHIFH 2T L <
W3, ZORRTOEKKIE, SEEOLYRAY VR -

ML —= v IO EREEIC X A ORREE o Ic e %
MIETHEND T ETHoTTD, FFELE DM
TRCERR 2 YTy, MRS RA L, HRREd 2/
HEIC O W THFEAINCIIC Z ORERERR 3 I HIBRAYE U T
WA EDHERETE %, Bench Press & &hEINICT S
fedb i, FEATH 2 KMHCINER, =fAf, Lk
Bi=SEA 34RO 2 &, 2SO BRI CHE
ARICBE L CHOEBIMNICE S, 822X X 52 L
TH5, LrLahonREADGEIIE, KH T
BRI shaft 2 T3 2 LIdHIRT, P2 LHIKR- T
shaft # ¥ A3 Z & T Bench Press 27> TCE b, —i%
IZfTH T W % Bench Press 2> 5 T 41E, BD =
FIREIC R E CARHLY % form 2> TIT->TWwW B T &
VAo Tw5, Zhifuz, BOBERLL L, 24
HNc B 288 (G L SE R ER A % 1 5 #iig
Wiz) L, zolEooic, HED 143 5 i
FifizEML w3, Filfitto v v YEED RIFT
Bench Press DfiE {7225 &5k b, ki 2ER
CZERTATEHE 0D, MBICLZEDHALD
TWREBICETHIEL TWw3, HEHHIC X 28T,
shaft & IR & WATICEE L, EHOMBEDEND K
> Bench Press 237X T\ % & |l L T\ %, Bench
Press 1%, #if & L TIT 2 B&ICITLEL, HIEDOAED
EZA L, HEOBRVELPRkOOND, FETF
DEBD TN 6, FAEPHEEDMOE & CfF
ST ENEE LV, Z I TARWRORRIE, EMHESEIE
12 & % Bench Press ST W2 Z L 2R T 5 2 &
BETHEHELBEREZFOLDTHDLEEZ TV S,
Fig 51, Bench Press H D H DRI &H 2 HHL
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2, EORIMELTVwED2ERLEDDTH S,
C DFERD 55370 BT S5 A D Bench Press 13,
SRz B HE RS ARG L Twb
VRO HNTH, B VDELXETH VLT ES
STHBETRERVEA S, WREAIZ, EHNOa—
FEFIRELD, EA»E L, ZOIEMSEENE
Wi 2521 Cw B, KHEIERERICH 51 5 shaft ©
EMEREIZE, 202 E2MFEFFFHLCWE DL
#z256N%, &5I121F Fig61c/”8 L 728%IC, Bench Press
O shaft fLEDIEHZEDN DI T L6 b LR E)
EDHERRTE S, Lo Liad s, Fig Sicnshis
T oL H~OEHE DAL, Fig 6lc Aoz
Mo shaft fLiE D ETT~ORfED, HIEOPETICHRE

LT AR D R TE, X574 28{ETHTOME
MrEbhAERTH - 72,

Fig 71%, Bench Press T OB DEN & % H7-d DT
H 2P, 5EOEEF S TICTEH > T top position Tl
FREPERB XY S EFICAEL, #IC bottom position
Tk, EEPEREED S EHICMHEBL TR w5 {HE
MRS bz, BERE L TCFEME LEEPAEITS
5 &5, ruck 72 5 shaft #4F L C B IR 72 BE
Wik, BEEHWIcHEBEARAD LD LI CHEX 21ED,
Bench Press 234R % 0 shaft 75 F HICE) L ICH/E» TER
ICHBZ P CWwWa I R IND, L LA
5, ZNTH I H D shaft DALE AR & KT
NTw3 0k, EAEMENONMERRZ, AR DM
EEAR LI LTI LTV A ARELSEZ 61
5. ZZTxOEM%E Fig 8IcBWTHERT 2 L, top
position TIZ, 99.4+0.4% DELMES L T3
DIZXF LT, bottom position % H, % & 5[a[DZE 4T
KBWTAHERNPERZELCEFEH D, —8KD
97.1£0.7%IC TR T ENTh s, Zhix, A
BoBRHKIC X 2 ETOEMNE BEfioE ) LT
BB AR L XS LTt oRNTH
A9 EEZBN, ZDdD shaft O FH DR %
EEICEIE L ¢, shaft 2K FICffo 720 0T %
INofMEHREEScsELTcwsdboLEbhs, HED
S Bv, ETHHERFEOHIERRECTH - 7.
ZTT, 5 OMERGKREFMICON T 272D,
BoEBS ENOME BAEOMmE 2 MR I %217
27D, Fig 9k Fig 10TH %, Fig 9TiE, £HD
BB A EZEIE L CTWwBIRTH %25, top position T
NS R EAZE (1.6£05%, AHO—3E1299.0+
03%) THo72b DA, bottom position I HWTIEZ
NEOdYLETRELLELAZE G102, FHD

—HFIF98.1 £02%) WXk ->TWwb I EDVHERIN
7. ZhiX, FELXODOEEVA LT TIEH %06
W7z Bench Press fT-oCTWVWA I EEREBLTV S,
X HICIFFig l0ICR L7z kL, NEgAED LA
R L, HCENPERIEL TRELHEPATE
b, Z®D7F top position (-2.8+04F —EFEK106+
02%)) X b % bottom position (-3.70.3fF, —FHE
102.7£02%) DHPKEL & b HADPHERS NI,
Z DHEIERER D 5, shaft 2 i N LB, A
BREREX DDLU TR T, ZhzE, Fitz
ENE b HEL T 3 2 & T shaft OALEZ FHE L T
WEHIRTH D, Thbbzoililx, N2 LHE
LRI L CEBOMEBENHRBICILT RCH S L%
PR L T BHEE, shaft 2 KTE & AKCEICE->Tw 3
bOLEIRENG, ZhsoaToMERRIE, HE
T & BAEIZTIRALHERT 5 LR, KElER
TH LI E-oTOAMRT 5 LKL, LTH
BEREWIERTH 2, COED R EADERIERD
BEIEDREEZ KL TB Y, S5hBRKOHKESR
FHTBEVHIBALSLTH, ETCHEELZENZ
RET2 LRI D ERDbN S,

2. W% EFB®D Bench Press IC5RH S fciEH
NEEBIIARBEUKECHY, EAOoMOER
WENEDL LI EETH D, ZOELDERED,
Bench Press % 1T 9 BXIC form DEL7E L 70 - CE %
BT OO BAEANREDLEDRKOMETHIETH
5, WENGBEE TR, ZOERBEMRAINT, Bt
7R EDHT D ERNCHEET 202 HET 5 2 LA
MEOHWO—2>TdbdH b, B EAo—D2 0
EHBbDEEZ TS, Z T, #HAM% Bench
Press DE & # MR T 572D IC, WREBOEHOH
P L A3 U 7228 BB & ofkaeZmic /s
STWBDOh% L THS E, 100kg 25 -, 140kg 2%
LR R A ST AN DIRGE DD T WETE L T
Bench Press 217> Tz Z £ o7z, Fig 11D s
S 7,5 b BRI, 100k Hii 2 FEIECIE, 3
[5] 1T top position THMNICR > -2 2E->TED,
Znp P b 8252, 11.2+513.1mm 724
R4 2 EAPHES SN/ TH B A, 3EEHD
2 LR OMEZERTIE, 2D oZ RIZIEFICLE L
TEIE 2 LT 2 LRIk, Zo3RIHDZE
LIRFIZ top position T T AR fRfar 9 5 I 1% 140kg
2 FIRFlIc BT ARRICHER S h, KA 60 H
7% 3o DR BRI e > TV 2 HTHEE DY E 5



Para Powerlifting #7412 3 % Bench Press D EIEMENT D H 21

100kg Z& b K T 1%, top position & I 3# IZ bottom
position IZ B TiX, 0.7mm 72 HHIN DRGSR S
n, ZoOfEiE, 3FHOZE RSt OfEIZ LT, /I
IR E LCHERR S iz, Tl 140kg 2 EIFTH
FETH -7, ORI, WREBIEE L7221
2479 JJHE T, 3 [HHODZE LREIC shaft & o | TR
Z BB, RADPRN D e I EDEIEZ2fT-
TV AR RBT 25D EEZ NS, Z DGR,
shaft ZJIC N A L7{ZED, 1EVRY b INEER
WCIEREIC R IRICE D, AL ZBIEL T AEICDIEA
bh, ZORELZEIEIE, PL—=v S OHEERE
WIEDBLLA, FL—o U T ORERE LTHRE
BSER L Hiffio—2 L LTHRA S Z L b MEARD
bk, REMEKOEZHRTH S, R
shaft DE) & 2 M3 9 % 72012, KD 5 /EH O shaft
rov—h—FcolEEEFHIIL 2D D% Fig 1210
L 7z. 100kg ® Bench Press D3ifiizs %17 - 7254
Y EXTIE, shaft FOEGD < —H —DfLED
EH-oTEY, BREEDPRLNT, top position I E 1}
LIEAZEIZ47E£84mm TH D 99.5% D5 —FH L Tz,
¥ 7z bottom position T [[EE T, F196.7+5.5mm D
ZTHD99.1E0T7%H—F;L T, AfihJ5140kg D
Bench Press [RfC 1, top position T % bottom position T
b A DALEDZED100kg IFICHE L TREL BT
3 L ahrot. BARIICIX, top position TikFHy
12.7+4.1lmm & 100kg 25 E; D 4.7£84mm K b {7
WKZDENPREL HoTED, —HFEbH98.7£04%
ANEHFTTIBoT0D I ERTh %, & 5IC bottom
position T, F3916.5+3.4mm &, 100kg Z5 I D
6.7E55mmICHE L TENP L D RKEL 2D, —FEET
RTH¥H97.8+0.4% L, top position DFF L » b X
SITEWEIZ > T, Thik, x5%#E B D Bench
Press 7%, fal 522 DA IC & » 100kg 25 FHF X D B
140kg 2 EHFD /5 A% shaft DAiE % FIfH 3 % 2 & Ay
L7%>TEDL, ZhidM LTz Mid LT shaft &
Kz 2M X0 b R shaft 2 A L7=Kic, X bl
FBllENBAZEEZR LTS, FL—= v ZRCS
EESHE X EEIE, EHoNT v AfI#ZE, &Eo
HEEoORLDD, IhEEBEITOLRTNEES RV
EETRBTH2HDTHD. I6ICE, ORI T
WZHBHC & 7 ds, shaft 2 g i A L72RICERZ
DB PEE KNI HH ARG T 2 FEHINETH 5
5.

Fig 13 & Fig 14ICBOEE L NOBE %, BRI &
MBI ORI & OE S Db e LTIRA, ZhZh

R L7, BOEIE% /2 &, 100kg bench press DR
IR 5N 5 BB OAZE X, top position T3 bottom
position TH HWHEIATELADMEN L Tz,
i 77, 140kg B2 3> T3, top position D /F A 7 1d
100kg 28 LR & Zb 5 2 WIREETH o 72D IR L T,
bottom position TIZ, —HEKBEEEZ L TED, £
GEPIRELLBoTw, Thix, 3HHEHOZERICE
T bottom position TEEDS P30 T pofofzd
12, RELBEGEEGB S TRHIN T LESL T EN
KBRS NfERThH 2 L BbNS, ZDEI TN,
T L A 140kg B 1523 100kg B & 0 & e HZE D A 750
Bench Press # L C Wiz EE X 6N 5, £ INOMER,
100kg %, 140kg ¥ Bench Press 3%1Z, top position &
bottom position DljFE T, ZNZENDALEIC LG ED
NENTz, ZDOMEDFHE 5 L bottom position D
37 top position & FE L T 72035 A ZDIKRE L
o TWVB I ENTHD, ZOEIEDOMEDLELE
kDb REDPoK, & 5IT140kg % LRFOREE R %
&, top position Tl%, 100kg 25 ERFL b & EA D#EDS
D72 7273, bottom position IZEBWTIFZNLD D
REBILEEMR L T2, EAOMEO—ZEH S P
93.5+£0.5% LRETH > 72, BEEEZEW Z LT, 140kg
D3FHOZE LTI, BOEIIEEBR T2 E]5T
WHRWEICER L TEAZEPIRELRIN TV,
Z ORON OB DA ZZ OfhORAT & 2L Lb
S THEHT, ZNICHI S F shaft DfLE & L TlEK
ERRIN T, T LR s, BENORMEEAE
ZNTUVARLSHETT B LIk o TEESHETY
I LR ING, 2fRicER ORI TERMIL
TARDME DI T A5 T 72\ Bench Press 2175 T
WDl TH B8, I 5ICEHMIC AT
% L, T shaft 230 BIC T Cw 3 RAITIE, Zh
PHEHEFICEN TV, T 5hoAELEEICH-> T,
100kg 25 I & b % 140kg 26 - > /545, 412 bottom
position IZB W TLEADNOAE (HE) ICENKE

mOoNII s, HENHET I LT, shaft &
g i A LBRICE, EAONOMEICENEL P
TOLENRBINZ, & 51T1%, 100kg 2 [ &
140kg %5 RIRR OIS OAZiE % L L TA 2 L, shaft % g
IR 7OIRFETIIZE T S A I b 140kg R D 75 %38 7
BOBLEOMEBICHEZ TSI EHSD 575, shaft
M EIC FALTL %8, 100kg B Cld AN 534648
£3.5mm T&H o 7z DI L T 140kg IKf T 1X465.1 £
32mm L ZNBEOEFR SN o7h, ENTIR
449.0 + 14.0mm & 434.9 = 4.1mm & 140kg R @ /575 &
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DTFHICTFO Tl EB otz HhrTiEd 50
HEOMET, ERPEXDTHICTRoTwizbol
EZ o0, ZNHEL T140kg D LB O A2
DIKICEDR - TbDEEZ NS, Thd, FhdL
EBOMENEEF RN HRTH A S,
CZETHBL kRS, Mo fEHIck > T
BRNOK? S DEIICEAENEL TS I N
I o 7D, 2T S5 9 shaft DALIE G Z ERK
ELEAIBEWTEST, ZnE2 EDORRICL THFHEL
TV hEEa Lizwv, KEFERCIEZD7zd0—8)
& LCEBAS L MBI o EERRIEL TWw b, ETE
Bffiopix BA% R 5% &, 100kg % FB T3 Fig 131
AL MR BRI ERES I, Thbb,
top position Tl f[EDZE L4 T CHBRE O LR
BHik b b RELFHLNT VBN, ThEiFiic
bottom position T4 C BRI G E RSt L T
KRELBDPN TV E WS TR ghoTz, ThEF
YIETHL 2 LN ZMHIE LT shaft % g BT 721
WA BB X 156.6 £0.5%, /8RBT IX153.940.5F
EWIHETH Y, SHOELLETHIOLELABKRTH
27z, % L T bottom position T I 458 BA&i A3 165.1+
0.6, FERAfI131668 03 LWV FERTHD, &
5 5 b eIIc B W LRI A BRI L T &
h K= L BHs N7z Bench Press #4175 CTWiz Z & A
BENT, Thix, NEHEBORESVWTH 2 HKMEE
Ui & v HHOEEN LW & D #Ev 728, Bench
Press #4175 7- &I i % X L T shaft Z# x T\ % IFF
A ESLEFIETC, (BEThiE, Lol
2 LRIEHOC) MOBEEDOLEAZEIC X 2D R
CNZBIELEIELTVEODBRTHASH £FE
A bbb, W, shaft BT b TR THWD LIz b % IR
I21%, 100kg THNIFEOLIEDIZNIEEREL LT
BT A Lm0, KRB (i) 24 L
RO IZIRE (GO, EAL 7-4k58) 222 LT
BIETETWA2DTHASS. LoLiHs, HEEDOH
E % 140kg TIT - 7= 841213, Fig 16107k L 72 8EIC,
top position T % bottom position T b 155 &I A /LIS
ik b bPEHLT24+08F, 1.0L02F721FA L Bl
2372 Bench Press 2475 T3 & W FERBR I N,
WIS D BB D FEA 21T & B 55223 barbell D B &= 1T &
DFEFMSINTW» S C LRI, ok e
F2EREDETHNE, REEAGERENES-T
b E TIE 7% L, & 5ITIE, top position & bottom
position DFETH 2 THIETHI L TI4EDETH 5
DT, shaft @ EIF NFIC & 2 EAZBFEVES T

bRWIZA S, B O E BA ORI T & RTH
Wrdg 2 &, DLEDRRIC, WREBICE>T, 100kg D
B WERCIIHE ORI X 2BIC L 2 6%
DR LN DD, 140kg L) HERICK DL, ZOD
EHXZEFEDEEMNICE X T Bench Press #1795
iz, HReRoRnEZNBERE LEEE K
ELTOWARLO2S Lk,

S5z, BHEEiORERZ T CIER L, NEfioRE
Z A CTHET$ % 7291 Fig 17, Fig 1812 100kg #i
& 140kg i T Dt 9~ % Bench Press SEHERF D B
iRy 6 OES D ER L. Jad Fig17% A
%k, AHNdERD top position X H B bottom position
KB W TEMERENNS S R 2HEAPED (4 1.0
D502, 130 50.6-), shaft 2, FEMIFL
THRE LA EE XD, Mg LicTALIAE
THA TV BROLPBELRZED VI8 WEIE L BfET
HolzZ EXWRENT, T 140kg T AEEDHE
MRS N, ARTEI3»504~NE, ERTE
1.7 5 0.2~ & fil41 3 bottom position O J5 23] D F
WICBIDEDN Do EB0h 5, Thid, &
%3 B HPGE L 72 Para Powerlifting O3ZTFTH 0,
FIcB T % shaft ©#f & 2 E D 72V — IV ITHEL, HIC
FERAEEZHAA T I THA S, MLEICEB T2
AT A & 0%, T B 81 % shaft 0 & #2119 %
T&y Mg FizBWw T shaft SR AAE 2w 2 Ly Ty
FlicB W T shaft S E 2w & & T | T shaft 234
BT VNIV RIChbBRWI L HThsb, RAS
J5In 6 0ATRE L CHESINS 72, WR
HBIX, WERHCD IS ORKATAZILS 50k
L=V 720 T0w3EES> T LTH D A,
NEfiEo LG ORE»S5DEIDEERS L,
100kg BFTlX, top position & © b bottom position D 75
MAREL, ZOMHEIF1705E 1.0 L 1684E13F (£
FAEF22E1.45) L 1460028 L 139.8+0.6% (&
H7136310.6/E) THo7l-. Z OffA1F 140kg BT
b [FARRICHERR S, Z D71 top position TIlX2.8
+ 1.4, bottom position T 1%, 6.2+0.4% L, 100kg
& ZIXM UfETH b, [MEED Bench Press 2175 T
Wi I EARENTZ, X, BEEfIE (BoBdE B
&) OREEIECHRETT 2 L, WoEREOLELGE
IC & 2 HEORLIE, 100kg B O B B
S 221X, Bench Press 7 #+ — L ICEENE
n, ZofEiEE, NEEE BRSO E B4 (b
ANOPLKRELHL) ItkoTifbhTwizb Dl
gl ansz, £z, BEEZH L T Bench Press %17
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S GEIE, HEoBERIC X 2 BEROEFANDR
i, EHEICE 2 % barbell D EHEIC X - CTHEA
xh, BEfioRE BAREAENHL DD, ND
BIEIC & 2 RO N NDBIEZ T IR L TiThb
TWb I EPRBENT, £ THHBEREWERTH 5,
P EOSHkETRE, AFROBENTH %, JEE)ER
TR E R 72 B {EDHT 28 Para Powerlifting D d{b
WWHNLE 22 Lo mBEIcN LT, +oaz#zsmn
LBt EAZTVS, RELEBIE WREADERD
WEIZ L 2HTO7 4 — LN, WRE B O
DOYIWIZ & 25 7 4 — L ~DFE R i, HRENEZE)
LR LR T 5 Z LR Wil s b D TH o 2
28, AHIEIZHBEC Z O EEERRT 5 2 LT
Hotl2h 6 TH B, Bench Press 1%, FricmEEZK
HLRLVDEVEEREICE > TR, Ths iz 7
F — L OAIEHE S SRR I o BRIk I B3 2 nlEEE D
b, BEAETARNCIEL W # —LE2BETBZ LD
FHOBR» LD MERARTH L LEZOND. F
BRI B W T, IEER 7+ — LI k 2N
WEREIND  BEHEEHEO ML —= v 75N TH,
V= VITER L7 WIEME 7 7 4 — LI & - T Bench
Press #{THORETHAH., ZDHIZlE, HYAICE
S CHME R 2 IEMER 7 4 — L2 5 T £ DSKRE T
BE&MFTHhy, RUTEIR, ZOoBRICBVLTLEME
ERMEET - a—FICE5Z D LKL G TR
ThbEEZLND, 41I1%, Para Powerlifting 57
TRAFBENT W B IER % Bench Press & % W 72 55
FREEL, BEICAIL RN CHlERFTS T Lick
DTl AR EES LT, K0 ES I —= S
FHEDERICEB L 72w EEZTWD, ks 288
Th5b,

V. bbic

FH 51X, kD 5 Para Powerlifting I2 B} 2 R
F 7L A oMb E BN E L, EEEEPWFEE
v CEMBARE L RHIEZ TS L TR, K
WF22ix, CNETIfTo CELAFERZRRLE LH
TSI AT, AKFIZ BT % Par Powerlifting D b v 7
HBFTHD24DBEHEEZNRE LT, #%5 D Bench
Press DEITEREZ 90T L 72, BARKYICE, TR ST
EIL K RV F TV RAEMEROIEL NS v 2 DIRHT
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Effectiveness of Motion Analysis of Bench Press in Para Powerlifting Competition

—Through motion analysis of two national record holders in Japan—

Naotaka ISHIDA and Yasuhiro SUGAJIMA?

Abstract

Para Powerlifting Competition in Japan is far behind comparing with the world strong competitive countries
and has problems on establishment of an effective training method and acquisition of accurate competition form.
As one of them, it is required to collect basic materials available from the exercise physiological viewpoint and
conduct various approaches. Until now, authors have proposed the measurement method of exercise physiology
to establish a more appropriate form for Benchpress?, and already tried actual measurement?. In this research,
with cooperation from two top domestic athletes from Para Powerlifting Competition, conducted the motion
analysis and considered its effectiveness. Subject A is a male suffered a complete disconnection of the fifth
thoracic spinal cord (T5), and experienced Paralympics three times. About one year and three months before this
measurement, he had an arthroscopic repair surgery for the rotator cuff rupture with the dislocation of right
biceps brachii tendon. Therefore, on the day of measurement, he was in the process of recovery and also in the
middle of continuing efforts aiming for back to competition after the medical rehabilitation period. Subject B is
a male suffered above-knee amputation of right knee. He is in the 107kg-class of Para Powerlifting Competition,
and the record holder of 197kg, currently recognized as the highest record in Japan (107kg-class in Japan Cup
on July 16, 2017). As the basic condition of this measurement, it shall be conducted by checking the subject’s
bench press maximum lifting weight (One Repetition Maximum: 1RM) and performing five iteration lifting
with the weight of 70% and 50 %. However, the subject A had only 50% weight load because he was in the
process of recovery of shoulder injury. The measurement was carried out using 9 VICON Vantage/Vero camera
systems, and NEXUS2 was used for analysis as the core software.

From the measurement result, it was found that less opening of shoulder during Bench Press, which seems to
be characteristic in the process of recovery from injuries seen in spinal cord injured players, was made an
adjustment by the opening degree of the elbow to make the shaft horizontal. The twisting of the left and right
body from the weight difference between the left leg and the lost right when lifting the shaft, which was seen in
the athlete with above-knee amputation, is mitigated by the barbell weight. However, it was indicated that the
difference in opening degree of the shoulder and elbow was unconsciously made an adjustment to the body
twisting with its opening degree. In this research, it was shown that it is possible to confirm the slight form
difference of the left and right which is not able to be confirmed from the visual information and will be an

essential support for the establishment of the form for training and games.
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