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Effect of complex training on sprint ability of baseball players under a
practice restriction by cold snowy region and COVID-19

Kohei Dobashi, Ryuta Kudo, Atsushi Itaya

Abstract

We investigated the effects of 6-week complex training on the sprint ability of baseball players under practice
restrictions caused by cold snowy regions and COVID-19. Ten college baseball players (age: 20 = lyrs, Height: 1.70
+ 0.06m, Body weight: 717 = 56kg) were divided into control (n=5) and training (Intervention, n=5) groups.
Both groups performed 20-m sprint run and jump (countermovement jump, squat jump, rebound jump, standing
long jump, 5 steps long jump) tests as pre-intervention. After the pretest, the Intervention group performed
resistance training (once a week) , jump training (twice a week) , and sprint training with technical instructions
(twice a week) for 6 weeks. After the training, both of groups performed the same sprint and jump tests. Before
the training, the 20-m sprint time was similar between the control and training groups (340 = 0.10 vs. 3.33 =+
0.15s). After the training, although the 20-m sprint time was shortened (1.8%) by complex training (3.27 = 0.13s),
neither between-intervention main effect, between-time main effect nor time-intervention interaction on sprint
time was detected using mixed-effect model. On the other hand, a large effect size was observed in the sprint
time at post-intervention (Cohen's d = 1.00) . The change in 20-m sprint time was significantly correlated with
the change in the standing long jump (r = -0.830, P < 0.006) . In addition, a moderate correlation was observed
between the change in 20-m sprint time and 5 steps long jump (r = -0440) .

Our results suggest that 6-week complex training could potentially improve 20-m sprint performance via
improving horizontal jump ability under a practice restriction by cold snowy regions and COVID-19.

key words: resistance training, sprint running, coaching for technical movements, cold snowy region

e EBE RAF v >3 Hokkaido University of Education
T070-8621 AviEE N ILrur 9 T H Asahikawa Campus: Hokumon-cho 9, Asahikawa, 070-
8621, Japan

FHERE A T
dobashikohei@a.hokkyodai.ac.jp



T HEPIEA

(F =]

BERo [ER] ) (RF =1+, AT ¥ PEERY)
AT BIARENICRESEETLII s, BWE
% TP T 72O IEN BRI ELE 2D, E
Bz, EREMCER TOSITEOMEERS, EHD
EREPEL LI ETEL ONREREEED 2 L o5
BEICe b7z (B, 1978, p.247-251), TERETFOES
RENZIN 885 2 LIERAEGEAEINCED, BT 57
DICEETHLEEZONS.

WIRBRFOLEZENIIRRLE SNLHBEETFORAT
VY MEETIIZOWT, &N A (2016, p96) L EFERE
DOMEDATY v b7 A4 LFEEBROCESL L) Ny
VRV v TRBEAOHBBERTS D I L 2R LTV
b, Fl Yo h—EFAEWGE LZWZICBVWTH A
TV IR NB LY v v TEES & B AR W
ZEEHEL TS (Sleivert and Taingahue 2004, p.49;
Wisloff et al. 2004, p.287). DO 25, HiTBIUOY v
TR ON EDERIEGRTORA T ¥ MES o FICE
LThrLEZOLND.

HBREERFORXT) VMM EI L ke L
T, VIR VR, VX T hL—ovrBI04)
A7) b (e, 50m) A 7Y ¥ M OIRE % A
GEbEHEN L=V IPHBLENR TS, AT
T, SHEMOBEA I L —=v X oTHy h—
BEOATY) VMNP EIN-Z L 2HELTW
% (Kotzamanidis et al, 2005, p.372). T 7z, &NIEH»
(2011, p.134-136) XLV AFZ VR, Vx T L —=V
FBLOATY v M OiREE 9BEMAT) 2 LT, A
7 v MNEHIR OB X S BE E R TR S
BHrh O RBSIERIVNEIC B 2L TH Yy H—EFD
AT Y MM ELZZEZHE LTS, Ll
BHD INOORITHIZEEY v —BFEAHRICILTW
52Tz, HEMACHELT (eg, 80mEL Lo
) AHWT ML ==V 7275 T\ A, LB R HL
W vo ZZRFHEGHIBETIX, BEICL)EAFToHY
e - BB A= ZAHMHIR S Gl L1Z2, 1997, p.24),
BV OFIGE AR E I THE T 45605 5. N
2T, W4 DSARS-CoV-212 & % &4 fiE (COVID-19)
PRI, FMIEE DS EM TR, B 25 VIR
HIBRAS3 2 MRS S ELL FICDIFTH I EMEEINT
BY AR, 2020, pl17), /WMIHE2 (2022, p162-164) b
COVID-1935 K AR TR ZAE BB BHSE - BREEDSRA L
2l LTWS. L7zA -, COVID-19#4 3 X
ORI B VT, SEEH (AR—2) Rk
M EHRENLHP TR L —= 0 72475 LEDPH B
LEZOLND.

Z 2T, AWFZETIIM B I BRI BT 288 ik (A
N—2) OHIEB L COVID-19M 12 X 2 3% B [ o> il
BRTFBWT, 6 HMOBEAE N —= Y ZFDPHEREFO X

EEEAMIFE L OCOVID-1I9MoBEE L —= 2 7

7)Y PN REEREITAZ L EHMNET S,

(7 &l

1. #%EE

BB L, b HOE R A0 A A X R B
B 2B TRHEINGTHo2. TOHRTHETED
DML —=vZ %4793~ ha—) (Control) #EE L
T5% (GE#s: 20 = 1%, B&: 1720 = 48cm, fRHEH:
730 = 4lkg) ATV Y P PL ==Y T DN AEATD
# (Intervention) & LCT5% (4Eis: 19 = 0%, BE:
1699 + 24cm, fAHE: 681 + 12kg) & ZFNENHESIT L
72, Control #EIZMH OFM b L—=> 2 GH2 W, 158K
/) %, Intervention?f i Control#f & [F D FHA b
L—=v 7z, e —=v 27 %E30, 5168
W4T 5 72 GEMNZBRR). COVID-194 LURT @ 24 3% B ER B
OEEFEGHIMICBIFS PL—= U FHEB X ORI
BALC, #EFRIE6M, 1H3REHBEEDHAM ML —
VT EREEHETEIT>TBY, LYAY VAL —
ZVTEEENR TR o7,

2. EEEEHAT X b

ML —= 2 ZBMAHT & T HRICE U R, FIRCHE
BEE) 7 A M 2 To 72 FM20TICHRE L2 REFHN
T2mDOETIAT) Y bDOF A4 A, VHIERD B L O
LHEO DR, 227y b x T (Sa]), hY v
Y—h—=TA I x 7 (CM]) OFEEB L) N
YRV 7R (BB [m] / R [s], R index)
ZEHULZ. A7V Y b4 23TV 500
3miZ#® L7ziPad (iPad Pro, Apple, USA) 12k L
72 EifEfAT 7 7)) (Technique by OnForm, UberSense
Inc.) ZHWT 7+ a— -3 L7z (240fps). A% —
F OEBIIHERFEF ) - FE L, ek sgs. #
IHOEEDIAI VI TAY—FEE, BIXHL2S
T— (MY =) FTOFA 2% 20FHIL 7. Bk
OEERRAT 7 7 % T, g L2282 S E#H 2
ABPN A2 4 pwstill L7z, ok, WEE 2 AXZ
NENRE L7254 2% FHL, 2HOMEDH bk
WE A LEFRHA L. BT, BEREFOR T
Y NN B FHES 5 72012 B2 (27431 m) 123V 30m
DATY) Y MIALERMWEL TS LOHBL V) (&
14>, 2016, p.95; 2021, p.238; #iHl - #EH, 2014, p.72),
Ficklin et al. (2016, p.362-363) X 1 £2°5 2 BAOF)#
YA LBWET BB, V- FORMER AT T4~
WXV EGHELZELTBY, EBIZAT) » b
A7) HEEII22mAEi R CTH o7z, L72dS- T, Kifge
TIEFEBINC R % 2 FEE S W20m %2 3% % L7z, Sql,
CM]BELURJIZ7+#—A7 L — 1 (9260AA6, Kistler,
Switzerland) @ LCiTvy, MBI T—% (7Y
¥ 7L — ME1000Hz) 2 & i 22 4 X OV HhIRE R %
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R L 72, BRI 2R 2 SRR L7z, RIS H
Wkt U TR L7z, ZRENRBEOR] index 715 L,
INHORTE o bEmWEZEME L TR L.
W )7 — % ORLFLIZ 1% Scilab v.6.1.0 (ESI Group B
%, GNU GPL v20) O A2 V) 7 FEFEICL > Ttk L
727 v T ERMH L7 EERE T A Ml 132022
1 HTE 3 AR T, A R CHH L 7.

3. #ANL—Z2 T HE

Table LICHA& N L —= v Z7ONEx =T, HE D
L —= v 71320224 2 A~ 3 A o <17 - 7-.
Intervention#ICBW T, LI A F VAL —= V7
(VA7 Ty M, Ty RUTZ MBIV —<=T VT
FVY 7 b)) # K% EER (one repetition maximum:
IRM) ®D80% DA T8N 3+ v bBLU1bkgd ¥ ¥
TrEHWES YT =2 (20m x 5A) % 1,
L5HERIAT - 72, Ak L 7280%1RM D&M TH% L% 8
b3ty FER LA, KO M —= Y FROER
IBEERE H B s L7z (> +25kg) .

AT v MG EO 2D, T E S £I1C (Bl
1IA, 2021, p237) I = n—FKVvEHwi L —=v7
BATo 72, B&15cm d I =v— F)v (NT7123S, NISHI,
Japan) 1062 HWTI = n— FVHoEbz —5E L,
ENTTARIT- 7. I =2 = FILVOMEIE50cm & L,
FHERF I EHF R 28 T2 X ) IR E L. A%y
TR L TRV OmiE~ORY) L% E
REmTH LR L. Zhiud, EREEE R -
BERCEIREEET X0 D oA ICRE LT
WhHEWIEIE (FHEEITA, 1995 p93-94) #MBIEL, 7
L—FRBEICBVTRATY ¥ b FANI NS ) % 4 A1
9 (Kuitunen et al, 2002, p.167-170) = & % HEYIZ4T -
7. A%y 7, 15-20mDEN AT v b &R 3ARITo 7
Vx 7 ML= I TRETZE (F1E A, 2011,
p.132; KIT-13 2, 2007, p.22-25) #BHE\INY VT4 VT
(15-20m, 51), FH&v ¥ 7 (15-20m, 3 1/ H),
N—=FLVTx 7 (10 x5MH) 2 ZFNENTWV, N
VFEA YT ERyE YT TIRBEICRE LD EMR S &
I, N=FVVr I TREVERCTHRET A L)%k
RL7Z N—FUTYx I TIRE S A HRESTREZ 7L+
N— KU (NT 7001E, NISHI, JAPAN) %#HWT/— K
VO %Z140cm & L, ML —=Y71~-3BHD/N—F
VOE S %91cm, 4~6H %99em 2% E L T - 72,
SV N R A R Oy N e A E & i
BEHERFNNEAE R (£1H: 28m X 20m) I T
HIZAT, 94 =3I V077,250 ID200D L —
RIS/ H, H201T-7:. &8, KEHTO
ML —= v am s Bl (14m x20m) CTENRZENE
1m$247o72. Bk L72A7) Y b BLOF VY 7 b
L —=r7%IZ, Control#f & FkOFM L —=> 7
BiTo7z.

Table 1. Training menu

Resistance Training
1. Full squat 80%1RM, 8RM X 3 sets
. Deadlift 80%1RM, 8RM X 3 sets
. Romanian deadlift 80%1RM, 8RM x 3 sets
. Lunge 20 m 15 kg X 5 sets

PO TS S

Jump Training
1. Bounding 15-20 m X 5
2. Hopping 15-20 m X 3/leg
3. Hurdle jump 10 H X 5

Sprint Training

1. Mini-hurdle training 10 H X 7
2. Skip 15-20m x 7
3. Maximal effort sprint 15-20 m X 3

4. ¥REtwIE

T T RTCPFYE s EEERETRL
Intervention HEIZBWT, 142 L —= 7 #HD20m
AT b F A4 LAUEERICEKRZ L2, £D720,
MU= VTRIBDATY) Y b F A4 LB LR Y %
v TIREEO I3 544 (Control 3 X ¥ Intervention)
LI (Pred X U'Post) & WlExhE, #lig » £
HEETLRE-IRET VG2 H Wz R OFE
BED DI HEIERPL S N72061, HEROEIC
Bonferroni ® % ®I#k % 47 - 7z. Intervention B 12 B
ML=V THIBOKZHEL VA YA ML=V T
Bzt FHREEOEOMEIC X paired test ZJH W2, F
72, ML=V ZHihBO0mEATY VT4 ALK
WELEE OHBEBERIZOVWT, 7Y Y OERME
¥ EH L7z HBEREUIC X 2 B BR O 5 S OFF
flild, 0 =< |r | <02%213EAELRL,02=Z|r| <04
ZHI, 04 <|r | < 06ZHRE, 06 < |r| < 08%7#
W, 08 = | r| O THEWE L7z Wi LX),
Intervention D 1 A b L —= 2 ZHD20mEZX 7Y
YA AMEEBRICERE LD, ML—= T
DT ¥ T4 A0 E, 20mERAT) VMY
4 A DEALE ZMEEFDZAL L OMBIBFRIZOWTIX
Control % & 9 L OB DT — ¥ ZHWTHI L
720 7o, KM ORI EEIE Cohen's d 2 W THEM L
72 (Sawilowsky, 2009, p599). T XTOMREICBVWTEH
EKHES %R E L, Mg ZMet By 7 b (GraphPad
Prism, v.8, Graph Pad Software Inc., CA) % H\w 7.
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Figure LI P L == Y ZFHIZD20mERX T ~ b ¥
4 LOREELERT. PrellBIFAHATY Y by A
2 1% Control #: T340 + 0.10s, Intervention #f T3.33 +
015sTho7. 6HEMOBEE L —= 712X
Intervention HED 2 71) ¥ b ¥ 4 2130068555547 (1.8%)
L7zb oo (327 £ 013s), Time D ERRITH SN2
Motz (P=0063). Fiz, BE-FEETNVHHICE
% Intervention D ERRB L OLKHEEH S Ao o
7. —HT, PostiCBUFLMEMDOATY) ¥ b4 LI
ER & R REDED 517z (Cohen's d = 1.00).

d=1.00

3.60 I—l f
- Mixed-effect model
% 3501 00 e O o |Time P=00863
£ 3.404 o Q Intervention, P = 0.266
= = o Interaction, P = 0.245
- 3304 00 %o fe]e) <
E 3.20- H O Control
=3
“ 310+ ® P @ Intervention
£
o 3004
N

0.001 ’

1
Pre Post

Figure 1. 20m sprint time at Pre- and Post-training.

A
_ 281 d=275
E 2.7 P Mixed-effect model
o Y e® |Time P=0.740
£ 26d o e —®  ||ntervention, P = 0.048
= —_ ° Interaction, P = 0.405
o
£25{ o ©® ao
T oY} _ O Control
c .
8 2.4+ ° fe) ® Intervention
« (o] o

2.3 T T

Pre Post

EEEAMIFE L OCOVID-1I9MoBEE L —= 2 7

2. BYv THEEBLVLIY XA A ML TR
DELE=E

Figure 2B X U’ Table 2IC L —= U FHIBOK V¥
YT T A ORREAAERT. LHRBECIZB VT,
TimeD EFRRB L OXRAEERITR S LD o 7295,
Intervention ® LR EAL S (P = 0.048). V. HH
BBk ONE Intervention D ERRICH AL SN2 d DD
(P = 0075), AETWEAD»->7. AT, Time»F%)
EBIOREMEHICOFEEIA SN2 h 572 (Figure
2B). PostiZBF L EM O HIEBEY (245 = 007 vs.
262 + 005 m, Cohen's d = 2.75) B XU H HEBED
(1195 = 052 vs. 1265 = 013 m, Cohen’s d = 1.75)
K& R EIED 5Nz (Figure 2). CMJIZBWT,
Time DER)ES RS (P < 0.001), Control B X U
Intervention HE O W FIIZB VT Pre & O b Post TRL
gHMEL7. —7, SqJBLUR] indexidWVi o
MEBLOLHEETIR SN0 o 72,

LIAZ VAL =2V Tl O A7 7 v + (680
+ 91 vs. 920 = 115kg, Pre vs. Post), v K1) 7 |k
(730 £ 6.7 vs. 915 = 89kg, Pre vs. Post) B X U —
~=7v7Fy KY7 bk (B00 £ 61 vs. 620 * 57kg,
Pre vs. Post) ®Z% EE®IE, WTFhiBWTH L —
=V 7BEET & D 10kg L Eo M A s Nz (al P <
0.001).

B
s d=175
= ° | | Mixed-effect model
E1B1 o0 o Time, P = 0.792
3, - o 54 Intervention, P = 0.075
g? 124 a0 o PY OQ Interaction, P = 0.831
° (o]
2 11 ©
9 (o]
w
2 10 i i
Pre Post

Figure 2. Standing jump (A) and 5 steps long jump (B) at Pre- and Post-training..

Table 2. Jump parameters at Pre- and Post-training

. Results of Mixed-effect model Effect size
Control Intervention . s
Intervention Time Interaction (Cohen S d)
SaJ (cm)
Pre 36.3 = 3.8 36.7 = 25 0.14
0.961 0.094 0.771
Post 39.0 £ 43 389 =20 : 0.04
CMJ (cm)
Pre 422 + 3.0 435 + 46 0.33
0.463 < 0.001 0.428
Post 48.2 £ 4.4 521 = 3.7% ’ 0.94
RJ index
Pre 2.07 £ 0.64 2.19 £ 0.28 0.23
0.705 0.856 0.875
Post 211 £ 0.30 223 = 0.28 ’ 0.40

Abbreviations: SqJ, Squat jump; CM], Counter movement jump; R] index, Rebound jump index. The values are expressed as the

mean * standard deviation. * P < 0.05, vs. Pre
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Figure 3. Relationships between change in 20m sprint time and change in standing jump (A) or 5 steps long jump (B) (n =9).

Table 3. Correlation coefficients between the change in 20 m sprint time and change in each jump parameter.

A SaJ
A CMJ
A RJ index

0.267
-0.340
-0.152

Abbreviations: SqJ, Squat jump; CM]J, Counter movement jump; R]J index, Rebound jump index.

3. 20mMERXTUL ML LERY v > THREODE
EDB%

Figure 3B X OfTable 312 F L —= ¥ FRi % ®D20m #
AT) Y NIA LDOBELRELE D X v THREE OHIEY
BB L OHBREZRY. LHEROOZLLEE, 20m
EATY V8 F A LOEALRE IS THEWE OB H
BASH 57z (Figure 3A). F 72, Vb HEBKO L 20m
HEAT) V5 A LOEAEITHRE OB BRI S
N7z (Figure 3B). —J, WEFNOHBEHFHOY v 7
TREOZALR E20mAEAT) ¥ b ¥ 4 ZAOZELRICHER
B BIFRIEFED B L H o 72 (Table 3).

(£ =]

1. v >TBEAE20MATU L 21 L

AR TIZ, HE ML —= Y FHIBOVLIER S OZE
LR E20mEATY ¥ b & A4 L DOZEALRITHR A O
BRAR 57z (Figure 3A). IS % S S8 HED LB &
%A BIEBRR b R II BT, VYRS ¥
A ML == 72k A Jim L (Bird et al, 2005, p.848-
849), BX UV v 7 b L —= > FIZ X 5 high-velocity
T O ) WA BE )1 AW E (Kawamori and Haff, 2004,
p.676-678) A Z & TH ST — 28N L (Aagaard et
al, 2002, p.1319-1322), ft&kAMEL7-:Ez 5N 5.
WA ERHEREHWE T 254, —AMIZ3S5
BOVIAY VA==V 7 %6128 M FEHiT % 0%
NV DH T EDRBINTWS (Bird et al, 2005; p.843).
—HT, AR TIETHERSOHRBICL DEIZ I oL
VAY VANV ==V T %4757z, Intervention Hf DO
BEEEP N —= 27 1THBLY b 6 BHTKME D
Z FHEEZ10kg )l LIS 2 ENTETWH/ZDT,

BIROADOL I AY VA ML == 7 THRKGIN
B3 EEAIRB Sz, SIS LT, Bird et
al. (2005, p.848-849) IZL YV AF¥ VA P L —= U 72k
B HERE (D D6-8H) O IMMOELR A H =X
ALLT, MRERICAELE S FIELHEIL (e, BHE
NDEBHAEOBM) PRI LrMELTND.
L7z > T, AFETHLIAY VA ML ==V 72k
O AAESRICHT T IR U, sKF A5 L 72T g
W 5.

F 72, VHIRBEOE KB L OVERE I 1 IS W T
RKELNBWELED BIETH D (Mackala et al, 2013,
p2677), FELHEOFEEEHED A Y — M &2 ELINE
JATC D FARICAKT-B X OHE A IR E 2 i K J)
2L % (Bezodis et al, 2021, p.5; Mero 1988, p.96-97;
Nagahara et al, 2020, p.455-458). L 724> T, AWf%E
ZBWTHALBLIERRC ORI/ EF I, R
WDOATY) ¥ FEEPINTHZETATY) Y M54
ADME LTRSS D A, F iz, ARBFZETIEHEA b
L— = Y ZHitR DS TR OZ LR L 20mE R 7Y
Vb7 A AOEALEISHREE OB OHBEER S N
(Figure 3B). ZJe47HFZETld, 50mEIZB T 510mED
A2 7)Y MREWTIIZBWTH AT ¥ MEEEE
AR E ORICAHEZIEOH RS 5 Z & 23/
LTw3 (5134, 2008 p4-5). F72, 100mAEIIBT
HATY ¥ N L BEFR OSE IR BV S Hii T
EOMICIIHEERIEOHBEBEFREH 2 Z L9 5 (Mero
et al, 1992, p.381), ARFFEICBVTIHE N L —=VF
2D 2T ¥ MRS TN B B M R A3
L722&T, A7) ¥ bAENEMLUTREESD 5.
ZHUCBEILTC, AINEA (2011, p.134-136) x4 v A —
BTEEZNRICLAZ9IBEMOY Y Y F L ==V 72k
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AT ¥ A O RS OLM 2 S L, MBI %
MR TR L LI/l 2 WmE LT 5. AN
FIZBWTHRT) ¥ b & A4 ADYHSNIETIL, W
MR CMHREIEEE NS S LTRZECT S L
TEE T BT B I AL, A7) > b#E
AL 72T REVED S %

2. BGAOEA

INFTOWELS, BSTIEREEFOAT) b
BHERODL N == 7 LT HAN L ==V 7D H
WHNTETWS (Dodd and Alvar, 2007; Kotzamanidis
et al, 2005; 2JIlE 2, 2011). —H T, ThHHEE ML —
=V TIRIEWANR=Z (ie, -80m) (Kotzamanidis et al,
2005, p.371; AHINE A, 2011, p132) , BWwWh L —= v 7HE
M (e, 11052 L) (Kotzamanidis et al, 2005, p.371) , 8
LRI ONAZLEE T2 (e, 3M/H, > 9:8MH)
(Dodd and Alvar, 2007, p.1178; Kotzamanidis et al, 2005,
p.371; & NE2, 2011, p130-131). LL, AWFIETIXSeL
e L 0 b AR—=2 (ie,28m), M L —= ZHH (e,
90%), BLXO ML —=rZ7H (e, 3M /8, 6H[H)
AHRSNZIRETHEA ML —= 0 7275 TH AT
Y MNENAMET S EAURBE NI SR TV
YA X3 E FEEER) cEE ML —=2 7
WX DN ==V AW BT B EAZEICOWT S G
LT BER DS .

3. FHARORFR

AEICBNT, B1IEDOLI AT YA ML=
WX D RARHIIEML 72500 FEKZLI A~
ARV ==V T & o TOWLRTEDPANIED & ) s
ML ==V T RATOBA, ARROKE RIS S NS 0013
LM TIE W,

F 72, RWIETIIEHEICBIT LYY T4 XA 7%
W, M=o U FRICELNZZ20mERAT) Y M F AL L
O#EE (Cohen's d = 1.00) #ZB#\2, MENHHTY 7
I (G*power ver3.1, Heinrich Heine University) % i
T85% DI JI L0051 E L7z a LNV THEICBLY
LN TN A X EFHEL-E T A, 18- 19N TH -
72, AW T, COVID-1912 X 2 & Yefie Kk % & 0,
TV T NVEOMERD T AT 2 e o 72,

(f& &l

B 2EH Y B X O°COVID-19M812 X A #E HIR T
DOHEMOBEE P L —= 7%, FERBEE DK
DIX Y TNT =< ARMEESE, ZREMLTA
T U MENERESEDL I EIURRE N,

SEXW

Aagaard P, Simonsen EB, Andersen JL, Magnusson P,
Dyhre-Poulsen P (2002) Increased rate of force
development and neural drive of human skeletal
muscle following resistance training. Journal of
applied physiology (Bethesda, Md : 1985) 93 (4):
1318-1326.

Bezodis N, Colyer S, Nagahara R, Bayne H, Bezodis I,
Morin JB, Murata M, Samozino P (2021) Ratio of
forces during sprint acceleration: A comparison
of different calculation methods. J Biomech 127:
110685.

Bird SP, Tarpenning KM, Marino FE (2005) Designing
resistance training programmes to enhance
muscular fitness: a review of the acute programme
variables. Sports medicine (Auckland, NZ) 35
(10) : 841-851.

Dodd DJ, Alvar BA (2007) Analysis of acute explosive
training modalities to improve lower-body power
in baseball players. J Strength Cond Res 21 (4) :
1177-1182.

HEARFEA (2020) KF¥EE~NOHM a0 F 7 4 )V A EG
SiE 3L K @ 2. UNIVAS, https://www.univas.jp/
article/13461/.

TS U5 (1978) HPERIC BT 2 ER2ICHT A% (68 2
) BLH L BE OARS - 2 BRI OESRITONWT,
FOUFERFMEE, 5 (30) : 245-251.

BT IR EFE - VEE S - )15 S - e B -
B 9% (2008) AR O EGEIZ BT 2 nE s
XOENEERD LAY ¥ 7B X ORI &
D BIR . ARF AR, 53: 1-10.

Bl HERE - B MEsSC - DI T - 8K S - BT B
(2016) KFFFEREFICBIT 230mE S 1 & & Bk
e OBk, ML —=v 7 E4E, 27 (3) :93-100.

Bl HERE - BN T - KR RREE - BT B (2021) KA
BEEFICBIILI=NA—FVEHwE L —=v
TAB0mAEY A JIRITTHE. AR -7+ —
~ v AWFgE, 13:234-247.

Kawamori N, Haff GG (2004) The optimal training
load for the development of muscular power. J
Strength Cond Res 18 (3) : 675-684.

Kotzamanidis C, Chatzopoulos D, Michailidis C,
Papaiakovou G, Patikas D (2005) The effect of
a combined high-intensity strength and speed
training program on the running and jumping
ability of soccer players. ] Strength Cond Res 19
(2) :369-375.

Kuitunen S, Komi PV, Kyroliinen H (2002) Knee and
ankle joint stiffness in sprint running. Medicine

14 —



Dobashi K. et al. Complex training under a practice restriction by cold snowy region and COVID-19

and science in sports and exercise 34 (1) :166-173.

Mackala K, Stodétka J, Siemienski A, Coh M (2013)
Biomechanical analysis of standing long jump from
varying starting positions. J Strength Cond Res 27
(10) : 2674-2634.

Mero A (1988) Force-Time Characteristics and
Running Velocity of Male Sprinters during
the Acceleration Phase of Sprinting. Research
Quarterly for Exercise and Sport 59 (2) : 94-98.

Mero A, Komi PV, Gregor R] (1992) Biomechanics
of sprint running. A review. Sports medicine
(Auckland, NZ) 13 (6) : 376-392.

Nagahara R, Kanehisa H, Fukunaga T (2020) Ground
reaction force across the transition during sprint
acceleration. Scandinavian journal of medicine &
science in sports 30 (3) : 450-461.

ANIE W] - gk ek - A R - FHOMEAT (2022)
COVID-198& B 4 KA PE 5 RS E (2 0E 9 3 AR
PE - FAOFEN ORI S L R EOZAL.
RH SR, 67: 157-167.

Sawilowsky SS (2009) New Effect Size Rules of
Thumb. Journal of Modern Applied Statistical
Methods 8: 26

Sleivert G, Taingahue M (2004) The relationship
between maximal jump-squat power and sprint
acceleration in athletes. European journal of
applied physiology 91 (1) : 46-52.

BN - B —& - — 1 Kl - % - R EH (2011)
AGWIBT 2y A —HHFEOAT) ¥ AR b
L=V THRATY Y MBI Y v Y TREHICRIE

WE. a—F V7Y, 24 (2) :129-138.
1SN T35 BT S W S S 2 L R =
JHH J7 - Il Bk (1997) S o SE - Bl
HEOAE & S IRGEI—RE M & IERE BT 54
I & S RIGE) O i —. F8H FEEMJE, 25: 20-28.

I BN - O % (2014) REEREGEFICBI S
IN—=F =2 T v TH30 mBEERINIITTHE. A
K=y b == 7%, 15: 13-18.

Wisleff U, Castagna C, Helgerud J, Jones R, Hoff ]
(2004) Strong correlation of maximal squat
strength with sprint performance and vertical
jump height in elite soccer players. Br J Sports
Med 38 (3) : 285-288.

B 9k - kB BE - RIF B0 (2007) A7) v R
T4 = VAMLEIHTETIAFAI) Y 7 AD
WEEE. 2 7Y v MiFgE, 17: 21-31.

[%ﬁl5$1 H24H i"ﬁ“]
546 H30H =





