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Effect of post activation potentiation on rate of force development scaling factor (RFD-SF)}
Yoichi OHTA, Kengo YOTANI

*] BRHH KT (National Institute of Fitness and Sports in Kanoya)

Abstract

Purpose: A linear relationship between force and rate of force development (RFD) performed to varied force
levels has been observed. The slope of this relationship is called the RFD scaling factor (RFD-SF). It is
considered that RFD-SF is a high potential evaluation index of rehabilitation research and human
movement science. However, a physiological definition of the RFD-SF remains unclear. The present study
aimed to clarify the effect of the increase in peripheral muscle function on RFD-SF using the post activation
potentiation (PAP). Methods: Eleven men participated in this study. Before and after maximum voluntary
contraction, we measured the amount of isometric plantar flexion force evoked by a single-, double-, and
triple-pulse train stimulus. An inter-pulse interval of double pulse trains was performed at 1, 2, 4, and 10 ms,
and a triple-pulse train was 10 ms. The slope (RFD-SF), y-intercept, and correlation coefficient were
calculated using regression analysis for the force and RFD relationship for every subject. Results: A
significant positive relationship between force and RFD was observed in all subjects. There were no
significant differences between the PAP condition and non-PAP condition in the RFD-SF and correlation
coefficient. A significant difference between the PAP condition and non-PAP condition was observed in the
y-intercept. Conclusion: The present study suggests that an increase in peripheral muscle function by PAP
affects the y-intercept, but not RFD-SF.

#E

REL NWERETHEML, AEEFHESCRA A —
MNIBWTEELRREENO—>THE. T, AX
—VBEIBVTHE, BRoh2E8-EfMophTtReE<
HNEEBEITHEMRDLND. WXE, T=XTR
R—=n b Sy FREMT BRI, ARBHRENGY
— 27 £ COERN 100ms LI FTORBEWAHFEHEIITD
NTWBZERREINTHVS (Knudson & White,
1989). %/, 2V vy Mo T4 v ICBITOHRERE
WHREOBEIIRXFHAOH 30% L WEIITH
Y (Stretch et al. 1995), RXFHHRMEGT THEL

ERATFCORBVWAREEIRARN—VEE@IIB T
BEECHILEZLNS.
REVARBEANOEEL LT, Hhouxb ERDR
(Rate of Force Development:LLF, RFD) 2356 5.
RFD i3 338k 71 % 5 L RRIMEEH TR L, BAIBSR & 72
DVOBHEEZBEHLE-LOTHS. RFD OEBRES
NrEphokE & EBROCIEQOHBBEERBED LR, $B
HWHEACHMKETIERNONATVWS (Gordon &
Ghez, 1987). ERITHETIE, K4 2BWEHHTOFE
BOAREICB T S RER L RFD OEEEEKE—
kiR ELTHEDL, 0 ({fiZ] % RFD-Scaling
factor (RFD-SF) &MU, REWAHREESHOFMEIC
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#H LT3 (Bellumori et al. 2011, Bellumori et al.
2013, Casartelli et al. 2014). RFD-SF ({f¥) (1)
B L—=2 S THRNY S 2 &R (Van Cutsemet al.
1998), MENE (Bellumori et al. 2013) /33— Y
VIR B# (Wierzbicka et al. 1991) ICBWTIEEE R
T &» b, RFD-SF BHEEHFER I AV T7F—
va rpBFICENT, BWAREMEE D L IFEERC
23 LTFBRENTYVS (Bellumori et al. 2011).
FRVAHBMEEND, BB EEALDPESFER
DEMLBHEOLDORENLHBECREBILD L
EZHND. LIzdoT, hb—=r 2R n

REVAREMENCRIETRELHARC T 572004,

PRAPEROEEL RENRHRECRBLRENT S
VERH D, BITHE T, RFD-SF i3##& (neural)
&R (neuromuscular) OFFOER % KBRT 2
ERBRINTVAH (Bellumori et al. 2011), M7
RIFIIITONTE LT, RFD-SF i E+ Hig+4H
FRRBERICOVWTEHTARZANBZV. RFD-SF ik
B REFTERZALMIZTAEL, RFD-SFOFH
HOB ECEE D bDOLEZILND.

FHETIL, RFD-SFICHBE2 RISTEHNEZA LR
KT 5700, PRMEROBERZHRRL, KiHMR2
HEEL L X RRESFEZER L. T2bb,
BRI L > THIEFERTHL TPRHBERD
BLEBRL, E6 %H5% (Post activation
Potentiation) IZ & » TR HEEL EMEEI.
FEHEME I, BREOHARARICALNS, %
WAHDO—REHIRATH O, HHRBEZOBERNIIC
LBERBHAB LU RFD 3R & L_THK
FTEZ LM TS (Vandervoort et al. 1983).
AWFRETIE, TNHOFEHEEMAVTHRBMIZ AN
B L7-BE® RFD-SF L@%iKiED RFD-SF & DLt
B b, Kigr2HEEONNA RFD-SFIZ 5258
BEROMIZTHAHEEZA/ME L.

Fk

BRE

BEEE R A B 114 (. 262355, R 172
+6.2cm, 4E : 71182 kg AEBRIZBMNLAE, E
BERETICHLY, BNBEREORGRERS
DEELHRT, BRE~RBROBELEAONRDER

HERALLE, RELXBTSMSEL.

RRan

HFHOSERERBHEROEHHAESRERACTH
® L7= (Takei 1269F, Niigata, Japan). #ERHZIL,
RELSSCRBMAER 5° L L, K, B8, 2%
A M7y S CEELCRIETERET 7. EEH
seATi, BIEMERICERh B - HEEE EE o 2 B
BB IR EIT > 7.

EROENEZE 1 IFRT. EBES2HANERICE
EL%, BREMIIC LY THRSEOBHEBRE LK.
D%, 6 PHORKHEREIIEEZITHE, IRFERTHE
HITINHERT & B U RGO BRI 2 ML HEOHEN
EHELL. RXEBEEOMNZICE--RI¥, 2 B
FERIBE RIS 10ms), 3 BRI (FIBRERE
10ms) O IWHEOBI WM 254 (FiF 1D 22
B L. & 6I0, BKBERIRR AT o BL—i &
3SFEFOPIMMED 2 EEHEARN (FMHER 1,2,4ms)
EFMRARGE (RF2) 2 1EERK L. YOoFHz
BOWTHLBRAABIIS Faichmiti. FREMDK
SEfI 10U EE L,

RADHRE (68)

3@ R

2EESMA \
M1 BXHHBEEEOBLINBIZLS

—ﬁljﬂi
BARBEEOTN (G 1)

BRBMRORE

LRI AEFELS M ER (DS7AH, Digitimer,
Welwyn Garden City, Hertfordshire, UK) & v /.
BAHOERIL, ANMEEOREYBEERE, Bz K8
Bl THICY T, #RERELRBLA. BRANKT
Frgeisl 0.2ms QBB EZ AV TITY, £h Ul LHIR
BHBEML AR 23 ETRBREELZ B THET,
BHWREOBKBENBHERRL, TORED 120%
WERE L.
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#1. FRBEETBT BB L RFD OIS (EMEE)

S —— 2 [ElEge 2 EESE 2 [BI#EHE 2 [EdikR 3 [
i (1 ms) (2 ms) (4 ms) (10 ms) (10 ms)
W ®L 11.9 (3.4) 13.8 (3.9) 18.4 (5.2) 223 (6.1) 21.7 (6.3) 269 (8.6)
(%MVC) Y 17.5 (3.3)* 18.0 (4.1y* 20.1 (6.1)* 25.9 (6.4)* 26.0 (6.4)* 30.8 (9.0)*
- L 280.0(86.6)  353.8(128.8)  4805(I8L7)  596.5(197.6)  S561.3(1887) 6612 (216.6)
(%MVCis) ' - ' '

BV 5392(1294)* 555.8 (148.3)*

614.1 (194.5)*

778.5(1983) - 773.3(170.8)* .853.1 2134)*

*ERERMEL vs. EHEBBEY (p<0.05)

TSR E X USHT

SRERMEEBEBEG XY 7Y 7 EAKk$ 4kHz
T AD ZE#i8 (PowerLab 16sp, ADInstrment) #* f
WTaya—F—IiCRYRAHL, 242 7 Fchart
V7.3.7,ADInstrument) % BV TRIT 1T 272, 2TH
FETEIHBIC L > TER SN EBHORKEE R
EL. BHAMEES%E 1 EMS (82-point window) T
B2 &k 5T RFD OB RIE% B L 7.

$tham

HHBMEICRE, 11 20BREOLHEERRFGE
SD)EF L. BXEENGHIOT — 4 2 iED%EM
|, RRRMB®ROT— 7 2 IEMERE v 24
LK. BREFSIBTHIBIZL > THERBEINEHH
¢ RFD OER/FTEITV, TO—KFBRA»L M
&) L Iy 9] BLU Peason OBRMHMGRELHE
HLE &MF 1R 2EOF—¥OEHELE AV, ¥
e, BERBORBHHOFEHEE AT, BEHDH
OHBREAFHDPIALZTY, FTOEO Iy 815 LEH
L7 Gk, 2014). M%), [y9/) 38X UMHHEBR
23, EHEEBELAGLAVEYTERTREY
L. Z#ERELLABESNFHEREMS, RFD, A
&), Ty 8lh), HBEEERCBNC, BHEMGRELS
& FEEEIBHNE ) REOLBREREDOH D t RER
RANWTTok. &biz, EEBERICHT 2UEBEYO
B8z, ME0bs—nRBSBRE AV TED%
BBOFELNEN TR LE. WTFhOREDER
R UKL R THEE L. Thb ORI
I 8PSS Y7 b =T BRWVWTEIL-7 (SPSS
22.0, SPSS).

wR

F1ICEHEHEERE Y ELRMETOLTOELNK
I3, REHH & RFD OEHHE L EHEE
ERLE, 2ToREEET, BXNEE (EBH%EK
M0 &) KHERINHBHE LY RFD &KX
el (BEEMEELEAN LBRUTHERERL
. ¥, #EDHI—TEBLBEAWOER, Wk
B3 BEH A L RS EEREHRIE
Hoht (FRE%EMEL  F(5,50)=62.7, p<0.01,
Y : F(5, 50 =49.5, p<0.01). RFDIZHBW T,
MEEFAMRFGIFTR2EDEEBDONE (7§
Bhi&s8EE L : F(5,50)=53.5,p<0.01, FY : F(5,
50) = 45.0, p < 0.01).

EREBICEIHBICL ~TERSNLEHHE
RFD OEWRAF#{To 2R, BB EHNAEL£4L
FY &N N CHERIEOHBBEN 2T Ok
FTHRHLI (FHHIBAREL :0.9285r50.997, p
<0.05, AY :0.8965r=0.996, p <0.05). X 2 iZ43,
1IADEREOCHMBMAER LA, B3ITiX MEX), Ty
k), HEERES L URAEH LMLl Ty 9 h)
DEHEE L EERE LB DER¥BOAE TR L.
HEREIEB MO ETCHERLBV RO LN
ot (p = 0.412). 72, X (RFD-SF)
FOHHEMBOFETHELENRIRD oo
=0.197). —J5, #tdh% RFD & Ui Ty YDA ) 135
BWEAE Y RETHEICEEER L= < 0.01).

BR

FHRTIE, RHEFBHE RFD ORBABRO—KS
BX»oEiHahd RFD-SF CEEB:2RETERE
AOMheT DD, BRABICL>THIZHERL
PEMHEROERZEBR Lo RGBT, Bl
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700 -
y = 18.299x + 490.76 |
R = 0.965 00 " L
2 500 4.
o e
> % | o
s 400 { 5.0
- R T s >
= 5300 |
e o %
& o y = 18.801x + 352.64
200 1 R =0.985
oEDEigEEL
o EMtkiRmEY
-10 S 0 5 10
dulx e 5 5 (%emvc)

2 PRE 1 AOFEBHENRE LAY REFICBST 55 & RFD OB
ERERE S h M, AR#ERE S crhifb Lizffh & RFD 048 BB

09 y = 18.299x + 190.57
600 4 R = 0.965 B
s . .....
Cd o
g . "..'..
S 400 0. & B
X P A
E 300 -+ ‘_,D‘"'
& do"
200 - y = 18.801x + 44.212
100 | OEBEMEEL B
o EFWEIBEHY
0 . - : v \
0 5 10 15 20 25
i 5 (%mvC)
vi i y¥ i (Ri04E)
250 * 800 *
o 700
100 600
50 500
0
N m
-100 300
mL HY #|L E D)
{#Z (RFD-SF) HEERD
40 1.02
35
30 1.00
zz [ 0.98
2
15 0,96
“S, 0.94
0 0.92
{5 HY L Y

3 [ERDFDENT A —F OFFEBE R
ELLAYVORE *p<0.05

TR TR 2T EEZ RN X8, RN THRED 1Y
7 RFD-SF (25 2 284 Hat Lz, 612, 2B
BItR D — KX D x| ¢ 25 RFD-SF 72} Tl
<, Ty 81 B XOHHBIREIC W T o RAH 22 i
HE DN BT R IC DV TRt L 7=,

RFD-SF I3, kxR L <2 T HF# RN
DFEAEITREO RN /1L RFD L OPFRHALFH S
N5, ABIFETIE, RaeHFMEMN (EAHIREE
F ORI ds 1 AT REIRE) T AR S
s g, TEHEE ISR EE U Selbd L ONE I msaE v R0
iz, BRI XU RFD (2% LTl St
THEBEREDRELBO LA, Zhid, f¥EMAICX
STRRDH B LV RFD BFRENS-Z & &2TT

_4..“

LDTHD.

A TIE, EEHEERE AV TR 2 DEEE
W a7/, (R IEE & X, EREE DO ) IR S
Rohs, ol chy, B
DU X 2FHRN /13 KO RFD 1%, #5540
Bl E W _RTHKRKTIDIZZEBRHLEA TS
(Vandervoort et al. 1983). = OiHhi%INiRIL, IHE
BYRIEDOANY T AAFVBREHEDOHK
(Mannin & Stull, 1982, Sweeney et al, 1993) <fi
SR & D R ERE OREHBOESERL T
WA EREEX N TS (Mahlfeld et al, 2004, Ohta et
al, 2012). AFFEICEWVTH, £ TORMSEMNLT, &
KU ICHR SN2 H 3 L RFD g KIS Ail
ELdg U TA RIS L7z, e KU A% 00 7 S K
FUEE—THD Z Lo b, AIHEEZORWDR T
RN K e s,

B IR N BV RN BT D F R RS TR
DOFELRAGSE RFD & OICIIAE 2 EOFEHEBEFE
RN 5 (Gordon & Ghez, 1987). AWFIEIZHBWT
b, kxR EICHEEEINTZM L RFD L Of]
[CITEB AR E L B XU Y I 2T olESE
THERIEOHBEMEN RS bz, ZOHEEBFRD
—w o MEx ) TH S RFD-SF i, Bk L—
=7 THINT % Z £ X (Van Cutsem et al. 1998),
FER#E  (Bellumori et al. 2013) e /3—F >V R
# (Wierzbicka et al. 1991) ([ZHBWTRfHA R4 Z &
RPESN TS, 2, Mg hLr—=v72Y
Ik AR - HEHEOZE{LA, RFD-SFIZE#A KT
TERETHS Z E2RELTWS. —F, AFE T,
EThE R LR L A R0 T B Z)
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(RFD-SF) HERBVWRRBOH W1/, bL
— = ZROMENT, RO FEEOR{LIST TEL
i~ fER x5 PHEBEADEHOE{LLEIERT
TEEZILNG., —F, AR THESHBEERANT
BAEBRLTHNBZZ ML, FIRMEROEEILY
RbOLEZEND, LR T, FFEORREL,
TE G X 5 K2 o iz, RFD-SF
WEEERIETLOTIIEVWEZRERT S &4,
RFD-SF it b L— = 7 0EHic & 5 RiR iR R RE
ORI EINIBETHI I LBHERINS.
FATHE TR, RHEIHH L RFD OMEAEFREO—K
FaAo Hx) 27 8L, HBEREBLT Iy
RIZOWTHHEE N TV 3 (Bellumori et al. 2011,
Bellumori et al. 2013, Casartelli et al. 2014,
Diordjevic & Uygur 2017). HBFKIEFEELY L
EE CTEEEZRT I L% (Bellumori et al. 2013),
B L —= JBTCR L —=V SRIL B DR
i BgGEEN TS (Van Cutsem et al. 1998). T
NHOZ LW, e Lb—=2 R L AR -
FREgRE ISR, RHEFBH L RFD L OBROBEIC
EEPRETILETHRLTWS, —FT, ARET
1, BOHEEBOFECHEREICAERBVITIED
bR LA D, FREEEEIC X 5 RNRE
WEEORMIX, RMEFHL RFD LMK OMEICE
BERETLOTREN EERBINE.

~%, Ty 1R ) IETHE&RRE » R THEIHIE
L. BRER L RFD & oHEBEGICETS Ty
VR I20TORERSH S DD (Bellumori et al.
2011, Bellumori et al. 2013, Casartelli et al. 2014,
Diordjevic & Uygur 2017), £ DEKRSLERIZHOWNT
Z8 L7 b0 %u, Bellumori (2011) 5it, [y
YR ) OERNEVT i3 RFD-SF RIZOZ YUt 4 1R
FRTH—2OBETHIHLTHELTNS., LhL, &
R TIEBHERMRIC L -T Iy 14 BEECHEM
Lz &hb, MEOHERZEWRSD THELS, Ty
R BABENREREZRORETHILELLN
3.
BREh 2 BIRAG0 & L#th RFD & ULABE0 [y 8)
A1 X, REEHHH Okg DFEAO RFD #H#EE L%
Ee2s. REHHN Okg DHAD RFD iX Okgls &
EBZONAN, BITHTICBWNTS Ty k) % Okgls
LLEBERIRDLER TV Tyl l) % Okgls i
BRY 72 ELTADICE, EFIZDERBANLEHE

EBIHE L2dhidsien. LML, AR—YRH
AR T kg iZHWIERI/NE RBHEBIHE V1T
bhZwnwr s, 2% THERRBERSEEHH
ESBFIIBWTHETRENWLEZDNS. £k, B
ARBEHOFMA BN THEZ b, HBEEL
TWiWE & (55 Okg) @ RFD OEEBEIZIIHHE
B M L L COBBOMEINEVHLOLEEZLNS.

LL, 20o0%8TicBIT2REHAHE RFD Lo
HBRERD MEE ] KBROBEVERS, 224Mo Ty
B O&EWE, FUHEEBEICRITS RFD OF
WERTHEEICRDLEXLNS. 2FY, HE) &
BVAEL Ty Y1) BREVWEMGR, RLHRER
BETLYKER RFD 2%BELTWBZLERTHLO
Liph. AHET, FHEBEBOFET HE) KF
BER2BVERBDONTIIEDEEBAYERET Ty B
Fl ZFBLBELRLAEZ &, BHEMNEIER
OB EE S RFD oML LI RFD #88imX &
o EETTLDEAI. LD ENDL, (yPIhA)
i, EEEEERIC L2 REN2HEEORMIEES
NEBETHD ETRINS.

R L7k Hic, REHAHL RFD L OHEBIBMRIC
B3 Ty 94 i, REHHN Okg OHED RFD
OHEMTHY, ThZREEBENOETEORY
WRRERIIEE L2 VO THS. £ T, FAHETIE,
BEHEBREORBHHOFHELRAWT, EEHEHPL
Lx2iTo7. £AFEHP L, BREVSAVOE
B (EFETCIERFH) I2o0T, BHEREOEY
EZIWEEIERTH L THD (FK, 2014).
HBEAFEHPLICLD, FERETANROLRY, &
FERFORRNICOWTH R 2 #BREFEY (0) o8
WMEBIZEAFRLTHS (K, 2014) (K 2).
ZOBEAEHFIMEEITABRICBWT L, AHE
TIEDEHEEA VLT Iy O] BERICHEEZ
AL, Zhid, IEIEHSRIC L B R 2 pED
KMABEFATES LR Ty 90/ KbRBR&ERS
¢ EFRRTLOTHSH. EHEDPLIZ L T,
ly 90 (IEBICRIE L= h DA 0HER &
B EP, HEE) WREEBPRITERZNIEND,
REMF /1 & RFD & OEMRICRT S Ty /) O
DB, ERERRRRERI R EELDNS.
Lidio<, ly 9] %33R L UMRT 548,
HEEEHP LR ERTZZ L2 RETS.



BEEIALRE $155 092 )
&l

EHEWEMIC L o T, HE ) PHEBRKICARRE
LB ohizho 728, Iy PR N ITFRICEML.
i, Ty STH | ST IERIC X 5 RN 2 FrBEAE
DBMEERTIEFETHILETRTILOTH
3.
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Utilization of family trusts and social work

Hidemasa WATANABE

XLHIZ

EEORSIT. 2015 £ 7 AENL, BREICES
Yef@HseE v, BAEFEFOBRBFII 9 BRI THE
LT&f, UL, ORIV NP LTHTER
<Y, ABLTYH, HEHERbRho/i B, D)X
BeHMN, FRRIEDLRP 2729 TIOTEHERABI
BiEfTFoTWi, TAY—ERXREDEERIEY —E R
FIRIR-9ETEZL, KPFAOLICEFRAEICE
T, ST HETA YV —EARETH -, AL
D E > DT COREMRIENSRT B L BB/ T,
FARESELLEROEL LI IR T, RE
ERE. RO AREHEL<, 0/, BB
RITAINMERE O | BE M THRAEZTHRHIC
ROBEOREFRIEVE, T0O%6 rHIZEDRM
TS EERDB LD RRBThoZ Mk,
EETOEFBIIESE L KWL, BaEN S AR
T GRREIN—THR—-b) ~ 2016 £1LAKABE
THRIELERSE,

ABYUE, RMENREFOAEL, BhbZ L d
STEPRETHELSVTNS, LiL, EEoRE
EEOZLIX. EROMPELEVDIOT, BRO IR
Sh) BEESTND,
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The teaching method utilizing school events to aim better classroom activities
—Educational counseling in terms of special curricular activities —

Yoshihiro MASUO
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Abstract

The method to let students act by themselves during special curricular activities was considered by
applying expectancy theory and constructivism. To improve classroom activities, spontaneous and
independent action of students was encouraged during school events, namely choral competition. The
collaboration of school events shown in the course of study and classroom activities led to the enhanced
motivation of students.
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Childeare worker's recognition of “worrisome children”

- Through everyday practice of child care —
Emiko Nagata

Summary

Childcare workers feel unsure of supporting children who need special care, so called “worrisome children”.

The meaning and recognition of “worrisome children” differs from workers to workers and each child care

center has their own meaning as well.
practice.

It is true that they have confusions about everyday child care

From the viewpoint of childcare workers, “worrisome children” are considered to be a child of autistic

spectrum disorder, attachment disorder or a child who has mental retardation.

Yaizu child care center organization conducted a survey on “worrisome children” at thirteen care center in

the city. The questionnaire includes such questions as care workers' recognitions of “worrisome children”
and problems caused by these children. The survey demonstrated that the “worrisome” part of children is

different according to their age, and in many cases child care workers regard children of autism spectrum

disorder as “worrisome”.
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The re-examination of the teaching methods

-For a better understanding of students-
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