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PURPOSE This study aimed to investigate the effects of a 10-week complex training
program on physical fitness and running performance in male marathon club
members aged 20-30 years. METHODS Thirty participants were recruited and
randomly assigned to either a training group (TR) or a control group (CON). Following
participant dropout, data from 14 participants in the TR and 13 in the CON were
included in the final analysis. Participants in the TR completed complex training
sessions lasting 60 minutes per session, twice per week, for 10 weeks, whereas the
CON maintained their usual lifestyle patterns. Dependent variables—including body
composition, physical fitness, and running performance—were measured pre- and
post-intervention. Comparisons were made between groups and across time points
using a two-way repeated measures ANOVA. RESULTS 1) Physical fitness: Squat
1RM, trap bar deadlift 1RM, and countermovement jump performance increased
significantly in the TR; 2) Regarding running performance, drop jump and reactive
strength index increased significantly in the TR; and 3) Running performance: time
to exhaustion decreased significantly in the CON, whereas it was maintained in the
TR, suggesting a protective effect of the complex training program. CONCLUSIONS
The 10-week complex training program positively affected muscular strength, power,
elastic utilization ability, and endurance (time to exhaustion) in male marathon club
members. However, its effects were limited with respect to running efficiency, fatigue
resistance, and rate of force development. Future studies should consider adjusting
training intensity and volume and diversifying exercises to develop more effective
programs for enhancing running performance.
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Ao st #4lo] Z71E 3 tH(Engeroff et al., 2023).

15FY] A5 S| M EY 25 T Aldo 5ot A
2|5k= complex training @A AFT 8RIES FIA717] A%k
Z2 gito & AAEIL th(Karp, 2010). Complex training<
sl 7k 28 sYcte 15F AFEE ol ¢ gt
3’] O & |3 A0Sl 52 ZHE $P5l= B oIt (Nibali et

., 2015). 53], AP AEHA B = 27| =35
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A APAe] YRt} A2, AATH, AT, &
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o B8 2 JUL 5 WA DAOLE GE 2 SNl AT C
ASBA 2, AT, 20, YYHE, 13 S5
& 2gs9n, AR A *W"‘*}S‘ri 15t w0 2 A

1. AA 1} AA 74
A%, AF, AQFAS(body mass index: BMI), AASE, AA|
Wi, 183 AR S40617] flote] A7 AFHES A5

Table 1. Characteristics of participants (mean+SD)

Groups TR CON

Variables (n=14) (n=13)
Age (yrs) 33274432 32.20+4.29 .650
Height (cm) 175.1245.86  172.28+5.88 712
Body weight (kg) 75.2248.58  71.33+12.11 349
BMI (kg/m?) 25.06+2.60  23.98+3.44 .370
Percent body fat (%) 21.81£4.96  19.94+5.06 .340
Fat mass (kg) 16.64+5.11 14.58+5.29 316
Fat-free mass (kg) 58.59+5.75  56.74+8.09 .506

TR: Training group; CON: Control group; BMI: Body mass index.
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<48 Hrolr] Yoto] AFE 1 RMI EFYHb-l =2 ZE | RM
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o] 108] gk ¥H2 02 1 RME F45l= W(American College
of Sports Medicine, 2020)& AM&3l3itt. AFE 1 RM2 Li et
al.2019)0] AA = De]7] Ag=olA H-83t vt 31, EYu-v =g
IE ] RM2 Schumann & Regnnestad(2019)°] Az 2e]7] A
oAl &85 vt it

LA FEE B7FeE] flote] 183 FEL 77| HARE AATSH
o, o] HAH= Kim et al.(2007)°] utetE 55 00A 283t vt
Pl

+=4Eg griotr] foto] AWErE 7] (Dual force plates
FD4000, Vald Performance, 35)& A& A ¥HsZ Z(counter-
movement jump, CM))E AAletet. 23] S745to] &2 & 7]
E3519901, o] HAR= Li et al.(2019)0] ZA ] G&]7] AgofA &
&3t vt et
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o EFEYY £5E 1 km/h¥% FF5H 02 F7HAF L, 18 km/h
9] &of =Egl Folli= 30&H FARE 0.5%% S7HAIFHoH, 7}
w2 A FHT Al AN BHZ 7155 o] AAk= Sperlich
et al.(2015)°] AA ] D7) AgoA H&5t PHE o] Aol &
Al 57 4 st

7 9

7l #9359 F 2927 £&A4% T2 E Hrkehr] ot &
4& ARSI 7= 227] 284S Bk
71 84 7FAEA47](Quark CPET, COSMED, ©|&zgohE A&
ol 1, MREE Hrlolr] fJoto] ZAREA7|(Stat Strip Express
Lactate, Nova Biomedical, U]=)& @FAiHsr s 45190
), Ak 247](H10, Polar Electro, IHE)2 Aul4g =435}
Ak 297 B84 W2 HAbs 5 HdskEstel 10 km/h,
12 km/h, 28] 14 km/h9] &ZollA Z 4827 Dejr A= A=
o], AAGFTFE A 18 59 A FHHE SH6H
s EE 4 2EI717F B9 AF finger tip WA o2 B}
Fom, A= upR e 18 591 oS 10% 7HH 02 7]
EZ35}0] AlAFSIRLE o]9F 22 B2 L et al.(2019)F Ferrauti et
al.2010)°] A 2¥7] AolA -3 WHE o] Aol A

74 9 B Aol
297] 358 F IYPES B7I67] 915t isometric mid-
thigh pullIMTP)S AA|5tH . HAR= A|@EEE 7](Dual force
plates FD4000, Vald Performance, 25)& AR&5lo] 0-50 ms,
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97| 9458 F B9LE5ES 55| 99 40 cm BFA 9
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3t A AEsto] 202 HolL 2R g 519, 33] AAJsto] 3
AFE &8 98 HZ=0|(cm) WHEEE XS (reactive strength
index, RSDE 7]1E35t9tt. o] HAR= Li et al.(2019)0] FAE &2
7] Aol A A&7t vt Qlch

[ RSI = X =0](m) / AHPZAITHR)]

27| 859 F SeAKANE SH517] Hoto] dA o4t
247 AAIA 283 Ramp protocol?] &A1 EHA7HS 0.1%
THRZ 7] =5k} o] AAR= Sperlich et al.(2015)0] FAE &g
7] Agol| A -85t vt Qlot.
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AT 10527k 5 23]9] complex trainingS AA|5F3Ith. &3]
5 108, 235 40~45%, 191 HYLs 10222 F 60~65

jLENe)
EZF complex training& AAISHAAL, 25 523 T2 14
2 Liet al.2019)9] &5 Z2IHE o] Ao ¥A =4 4 B
shaie.

o«

9] complex training AZ25 AT Seto|HEY
52 ZHIE g5t 3 AEE 35k, %

olE AT HAY ARELT D= 4 DAY A 50l £
e Al-olA 1 RM2 AlSAsto] 245kt Eetol M EY 2%
2 A9 ASZ ol8stsler, s 9 ok Hiel wizA| 3
SHeS Shlth. Aded Eetol e 25 I FAAREE ©
FAREE A oF 102, AIE ZF FAAEE 4208 A5
AT BE e AA7It E¢ AR EFolve] AeE
AL, 25 2] F/d2 (Table 2)9F At

e, SAAEE 10579 A7 59 5ES A
g5

[ex]
BA
AE5TE D= FABHES Sl B3 AA 71 &
2
Eds

)

Fg 27| 55 545 A7|EE SAEY, 1
©(36.90+13.17 km)3} SANTH(37.43+14.77 km)
Z}o]7F WebA] ekokt(p=.926).

AaAE Y

o] AFoA F& rE 7= SPSS PC+ for Windows(version
28.0) BA =IO BASIH 7 F5HR1Y 7ETATS
AA B 5t B (mean)® M2 standard deviation, SD)
£ AFESHT ZF HQIE R Shapiro-Wilks test2 H|o]E 2] 43
HE glotlon, digRte] A4 B4 £ DE)7] 5T
=9 r-#HZ(independent ¢-test)S AA|5HA T}
A AT} AATAY, A, 2123 GE)7] 3582 §HE o|gEAE
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Table 2. Exercise program for 10 weeks

Heavy resistance training (A)

Plyometric training (B)

Intensity

Exercise SetsxReps (%I1RM) Exercise SetsxReps Intensity
Back SQ 3x10 Drop jump 3x5
Week 1-2 Trap-bar DL 3x10 0 CMJ 3x5 Max
Back SQ 3x8 Drop jump 3x5
Week 3 Trap-bar DL 3x8 75 CMJ 3x5 Max
Back SQ 3x6 Drop jump 3x5
Week 4 Trap-bar DL 3x6 80 CcMJ 3x5 Max
Back SQ 3x4 Drop jump 3x5
Week 3 Trap-bar DL 3x4 825 cMJ 3x5 Max
Back SQ 3x4 Drop jump 3x5
Week 6 Trap-bar DL 3x4 85 CMJ 3x5 Max
Back SQ 3x3 Drop jump 3x5
Week 7 Trap-bar DL 3x3 875 CMJ 3x5 Max
Back SQ 3x3 Drop jump 3x5
Week 8 Trap-bar DL 3x3 %0 CcMJ 3x5 Max
Back SQ 3x3 Drop jump 3x5
Week 9-10 Trap-bar DL 3x3 %0 CcMJ 3x5 Max
RM: repetition maximum; SQ: squat; DL: deadlift; CMJ: counter-movement jump
Table 3. Changes in body composition in two groups (mean+SD)
. Time Lo
Variables Groups A% F p Partial 5
Pre Post
. Group 0.366 0.066 .033
TR 75.22+8.58 75.18+8.28 -0.50
B°d¥kw;‘lght iy 08 Time 0.575 0455 022
g CON 71.33£12.11 71.75£12.0 0.59 GroupxTime 0.822 0.373 032
BMI TR 25.06+2.60 25.0842.53  0.08 Group 0.757- 0.393 029
(kg/m’) CON  23.98+3.44 24144346 0.67 Time L1830 0287 095
5 : : : ’ : GroupxTime 0.694 0.413 .027
Group 0.494 0.489 .019
0 TR 21.81+4.96 20.38+4.92 -6.56
‘ b(?’% " CON  19.94+5.06 19.5845.11  -1.77 Time TIST 0010 w23
’ ) ’ ’ o GroupxTime 2.837 0.105 .102
Fat mass TR 16.6445.11 15554503 -6.55 Group 0.738 0399 029
(ke) 14.5845.2 142 0 597 Time 7.451 0.011 + 230
g CON 58+3.29 2553, 2. GroupxTime ~ 2.059  0.164 076
Group 0.544 0.468 .021
~ TR 58.59+5.75 59.65+5.56 1.81
" f(rl?e)mSS CON  56.75+8.09 57514842 1.34 Time 19.364 <0001 v 439
& T8 D18 : GroupxTime ~ 0.528  0.474 021

BMI: body mass index; % body fat: percent body fat; TR: Training group; CON: Control group; +p<.05, +++p<.001: Significant main

effect; A%: % change from pre- to post- test.

A(two-way repeated measures ANOVA)S AA|sto] & ot 7t
323 & A7) 7k Zpolg FAloll AskelT Ae Al719] ezt
&0l Fo5t AL 4 " Ul F A7l 7 Aol= F A5 (paired
t-tes) 22, T3 ZF A7) Y| F e 2t Aol Y -dFoR B
At BE B4 249 f95E(0)S 052 A5t
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Table 4. Changes in physical fitness in two groups (mean+SD)
Time
. o . 2
Variables Groups Pre Post A% F p Partial 5

Group 0.653 0.427 .025

TR 90.82421.42  110.01+24.32 *** 2113
Sq“'at( I)RM Time 19914  <0.001 +++ 443
g CON  93.09424.64  92.39+30.18 075 GroupxTime — 23.053 <0001 +++ 480
Group 2.021 0.168 075

i TR 117.83£26.94 140.74+29.53# *** 19.44
1B le I RM Time 9.324 0.005 ++ 272
(kg) CON  115.28428.79  114.30+26.91 025 GroupxTime 11060 0003 ++ 307
Sit-up TR 3629£553 3629688 0.01 Group 0.001° 0.979 000
Time 0.799 0.380 031
(reps) CON  35.61+5.30 36.864.99 351 GroupxTime  0.789 0383 031
cMI TR 32.97+4.83  38.63+4.644 ¥+ 1717 Group 2487 0.127 127
Time 11.810  0.002 ++ 321
(cm) CON  33.78+4.15 32.75+4.37 305 GroupxTime 24780 <0001 +++ 498
VO,max TR SLIIE640  5422:6.78 6.07 Group 0454 0.507 019
(mL/kg/min) Time 18.134  <0.001 +++ 430
g/mi CON  52.1245.29 56.24+5.93 790 GrouwpxTime 0356 0.556 015

RM: repetition maximum; TB-DL: trap bar-deadlift; CMJ: counter movement jump; TR: Training group; CON: Control group;
++p<.01, +++p<.001: Significant main effect and/or interaction; ***p<.001: Significant difference between pre- and post-test;
# Significant difference between two groups within a test; A%: % change from pre- to post- test.

Table 5. Changes in running performance (I) in two groups (mean+SD)
Variables Groups Pre Time Post A% F p Partial #°

VO, at 10 kmvh TR 32054260  31.97+2.80  -0.25 Gﬁg‘é’ éi% g'égg 'gfg
(mL/kg/min) CON 3326492 33924436 198 G0 mime 0537 0470 01
VO, at 12 kinh TR 38004266 38294267  0.52 GTrl?;‘é’ g‘g;(l) g'gzg '8(1)?
(mL/kg/min) CON 38454513 38688436 0.61 G ofime 0002 0.608 1000
VO, at 14 km/h TR 42904315  42.884295  -0.05 (;fr‘llep 8;3? 8'2;1; 'ggg
(mL/kg/min) CON 43774488 44234466 098 G0 mime 0252 0.620 010
BLa at 10 km/h TR 1514048 1284056 -15.26 (;rnol‘l? 106997540 <0(i303031 s '2(3)2
(mmol/L) CON  1.79+0.76 1435052 2017 GoiouTime 0823 0373 032
BLa at 12 km/h TR 2054072  189:065  -7.98 (;rl;’r‘l‘é’ ;‘1‘% g'ggg (1)?5;
(mmol/L) CON  2.54+1.34 2285103 <1030 GouTime 0166 0.687 007
BLa at 14 km/h TR 346+146 3434146  -0.88 %ﬁf 8"1)(1); 824112 '88(5’
(mmol/L) CON  3.43+1.65 3595157 48T GrouoeTime 0224 0.640 010
HR at 10 km/h TR 137.67414.80 136.94+14.06 -0.53 GTfr‘lf 8'(6);51 g'géz 'ggg
(beats/min) CON 1421741874 142.12£1490 -0.04 G0 oTime 0063 0.775 003
HR at 12 km/h TR 1545841560 154.74£1451  0.10 (;f;‘ep 8'322 gggg -g(l)f
(beats/min) CON  158.76£18.82 1581421449 -039 ¢ 0 ome 0091 0.766 004
HR at 14 km/h TR 170.00414.52 170.34+13.72  0.20 GTE?I?? g‘gig g;gz '88‘2‘
(beats/min) CON  17223+17.12 171441383 -046 G o omine 0297 0.591 012

VO,: oxygen consumption; BLa: blood lactate; HR: heart rate; TR: Training group; CON: Control group; +++p<.001: Significant main
effect; A%: % change from pre- to post- test.
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Table 6. Changes in running performance (ll) in two groups (mean+SD)
=
Variables Groups 1me A% F P Partial 5°
Pre Post
IMTP TR 1193.33280.17  1718.22+591.18 43.99 Group 1.852 0.187 075
0-50ms (N/s) CON  1567.704733.19  1923.11:706.6 2.6 Time 13.3920.001 =+ 368
N 156770733, 11£706.67 67 GroupxTime  0.496  0.488 021
IMTP TR 1960.77+640.94  2815.79+1108.03 43.61 Group 0.426 -~ 0.520 017
0-100ms (N/s)  CON  2156.92+1164.15 3177.39+1108.03 4731 Time 16077 <0.001 =+ 401
: : : : 31 GroupxTime  0.125  0.727 005
IMTP TR 2572.79+870.86  3497.61+1192.12 35.97 Group 0.021  0.885 001
0-150 ms (N/s) CON  2473.54:1253.13  3461.75£1926.61 39.95 Time 16011 <0.001 +++ 390
: : : : : GroupxTime  0.018  0.896 .001
IMTP TR 277821+£793.10  3860.83+1117.59 38.97 Group 0.784  0.384 030
0-200 ms (N/s) CON  2636.92+1294.91 3359.70+1567.91 27.41 Time 21,362 <0001 #4461
: : : . : GroupxTime 1.950 0.175 .072
. Group 1.547  0.225 .058
TR 32.6144.84 360054254  * 1038
Dr‘zg ril‘;mp o ared 118804 8 o Time 6.135  0.020 + 197
CON 42+4.95 884, LTV GroupxTime  11.857  0.002 ++ 322
TR 0.6240.13 0.93£0.16#  *** 50.00 Group 6942 0014  + 217
RSI 14 1 Time 35451 <0.001 +++ 586
CON 0.63+0. 0.67+0.15 389 GroupxTime 21.916 <0.001 +++ 467
TE TR 485.08:94.15 501.96£96.81  * 348 Group 0406 0.530 017
(sec) CON 490238273  45434174.15 732 Time 1.349 = 0.257 033
23482 3474, 7. GroupxTime ~ 10.393 0.004 ++ 302

IMTP: Isometric mid-thigh pull; RSI: reactive strength index; TE: time to exhaustion; TR: Training group; CON: Control group;
+p<.05, ++p<.01, +++p<.001: Significant main effect and/or interaction; *p<.05, ***p<.001: Significant difference between pre- and
post-test; # Significant difference between two groups within a test; A%: % change from pre- to post- test.

A=

2FE 1 RM(p<.001), EFEF-H=8]ZE 1 RM(p<.01), 283

CMJ(p<.001)oNA ekt A]7]9] A5 2-80] §-9]5HA] LErITt.
SEHTY] AFE 1 RM(p<.001), EFH}-HE2ZE | RM

(p<.001), 182 CMJ(p<.001)7} -2l5tA S71= Atk(Table 4).

227 4959

2e7] 284 9 2zl PHE BE WA BAHoz fojgt
W31/} YeRYA] et Table 5. Drop jump(p<.01), RSI(p<.01),
83 LEAEAIZHPpL.01)olA ATt A7]19] 4sal-go] F-ofs)
A vebdth L5499 drop jump(p<.05)2F RSI(p<.001)7F 89
A Z7HE QA BAIRTE] &5 R|EATto] folatA TAaE
(p<.05)(Table 6).

T mhekEelA AR
Y 478 Avnd

e
o

Korean Journal of Sport Science 2026, 37(1), 053-065

Bol FAz Eel7] 449 BMIZ}F 19~20 kg/m*o]™(Sedeaud et
al., 2014), BMI7} ¥2545 nlgheE 7] 50| 53 2108 B Eq]
th(Nikolaidis & Knechtle, 2023). ¥, A A HFL 342 2]
7] =%52o] == Pl UttRosado et al., 2020). °1& F
ot uhehE 55912 e BMISH A A AW R-AI5HL 0]
£ & fA5t= Zo| A Qsittal woEn

o] A A= 20~30t] PHHE T35S o R 1053t & 23]
complex trainings AAIZH 23} AA /37 TAE BE HRloA
FAROE oAt AsrF UEhA] 2ttt oiet AR HE A A
FO] A9 EHH-6.56%, -6.54%)°] BAIFTH(-1.77%, -2.32%)
o vlsto] o & FAEE Hof o] A9} -2 complex training©]
717 212 A AALE o 3840 JFE v 7ol
UL AOoR 5T £ ot

A2 o] st

1. 239 A3}

ohx] 289 Hd-2 7] 5o IFAJA JFE vAH
(Balsalobre-Fernandez et al., 2016), £3] °o|& &@A7]7] gt
Z| g2 (maximal strength) E#o]d2 59 (motor unit)
U58E FIAA ol B G704 84E =+
A AAE W1, 7] Al oA ulF T} AR FH TS FAA
A 27| 7159 FA4Z4A FTFS U] KBlagrove et al., 2018).

==
[

=
=)

= RT -1
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w2bA] g87] 958 S oM 15HS Z&ot= 4
=8 EfoldS Boto] obAl 48S UdAl7]= 2ol et AR
TE

o] AFoA SEHHY AFE 1 RM(+21.13%)7} EHu-d| =]
IE | RM(+19.45%)°] 5 FolotA S7F=qiet. olet 22 At
= 1 RM9 80% o139 Fr 2 15 62 ot 2ol &8 &F
Aof uf-g- g3}&o]gk= Schoenfeld et al.(2021)9] A+ 23S 1
2 o o] A9 complex training®] AFHEQ} EFful-gl=gx
E 522 13O E #ots R0 Y] wizo] Y
bt A2 woE

o] Y-&& gejotH o] oA &84 complex training®|
uehE FER101A Bagh o] 9] Wdo] aatAolH, o=
714 Q1 Aol thFt oA 9] A8 Thsd E AA 718
AE/goll gt A7 ¥ H

2. ZAFH 9 A3zt

HAELor)7le B9 ZAFES st 74 AREA
(Bianco et al., 2015), AL & 223 1 HE S3LS T2 A
SHH(Burden et al., 2013). Sato and Mokha(2009)= EA123} 11
HE F52E 7sbolr] Ast WgH Z3 3 (modified plank) EF
ojido] miatE 53219 5 km B2l7| 7155 FFAIF T B a1sto]
ulghEo] qlo] B £59] F844S Xt

J8y o] dAFoANE BAFOCE fogt Msr YA 49
o} ole} 22 ATl= o] AFolA &8et TR T2 1FF AFE
St EVE Fo]o] AL W Q & o7& SRR (Park et al.,
2022), & 534 59 FH=E & THop7] gZol(Martin-
Fuentes et al., 2020) FEL 271719} 22 5734 FHY LA+
AALel ¥HgoHA] b2 Ao & sfA e}

A T AoA = BRY 54 ZATES T 2
AS AZFotAL, 5EY 2AFY W7 B Hote] 55O 2
AFEE ZEA 1T E871 & AR Atmdrt.

&) Wt

CMJ+ tget =29 dqidztolA de] 485 <4y &4 Uy
o] (Trevisol Possamai et al., 2024), °o] AAF= A149] SSC &-&

58 vt (Turner & Jeffreys, 2010).

o] doiE FEJEY CMJ7E FesHAl S71Eol(+17.17%)
complex training®] @2]7] 5519 &g Aol a7} U3
d AoR wE I, o] Li et al.(2019)9] 239} FAFSITE o]
oF 22 A= &9 ol 83 9T ok Z¥(Cormie et
al., 2011)0] o] AF9] o5 TR M| TEF APALETS £
of Y= Q7] wiiZol] et Z o2 siAH} E3t 1FHY] A
5T AR FARE ET0|QHEY 25 4olA gt AES T
7 433 complex training®] +5HH 5HsE I BEo] PAP
aTE Bl 27HERI ojde RET ZAoE daEHCarter &
Greenwood, 2014). &Foll= thFst =29 tfgzto Al 4-8-5}0]
Az

=
1A PS5 Hst, SRt JE 2% Aol 1 &
IS FAY F Uk & A7 AF U,

4 QA7) Wt
AAtagAEE o, AV, DT 28 AL Ak g

kjss.sports.re.kr

4 &8 58S UetlE dxEd AHA7E AEZA(Poole et
al., 2008), A4l Dl viEtEd 22 A48 504 71 5
83 AR F PR A HarLdH T FS H6iA
= TR LTS IFE] fAtARs EFoldo] BoZo|tt
(Parmar et al., 2021). ©] 94704 283t complex training< #
P& ETo|HEY 2508 FAE0] 2P &Y U
I 22 A7 A-Zoll 23o] HHA 91917] wiZol(Beattie et al.,
2014) H AL HFe A4S st ol ot I
J&ut o] A= AYHARY complex training E35to] At
2gFF] FooHA FHEAE &GS A0 difglon, itk
A F|eFo] WolslA] et T2 Q49 ¥igd 7]Qlske] gEly] &
Fsgo| P2 AR w7 ol 22 AT o] At &

1.

gel7] AR YT SEANY AT Sl Bt

o, AT SR ALHAFo] H24E U HS PAR T
(o]

1l o

4= 9lo] @&Zolgty Hr7IsttHRodriguez-Barbero et al., 2025).
o] dAtollA= =287l B&4E &4 /Il 10 km/h, 12 km/h,
3211 14 km/h9] oA 422 gew vpR ek 127H9] A4 3
T S4cto] BoZ 715kt 1 A 25 dolA BAHE
fofet Mk el oottt ol mhetE 53%190A complex
training< 483 23 27| &4l AU Bdt L,
Nassis, et al.(2021)9] &4+ Azte} ARtect. oo 2 Axs A
Y A1ee] 5 TR Ffolg Foto] A BH, 15 A
P59 FF o] AFoAE= 1 RM 70~90% B2 AAJsto] A
& A} & Zo]7} QI E3t Llanos-Lagos et al.(2024)2 1
RM9] 80% °149] 15 A0l 2997 aE&dS FIAA
4 Qltkal B 1519, Blagrove et al.(2018)2 A #]o] o] H} e
1 RM9 60~80% S A5 Sl T E87] &40l &
d & vl Baisto] o] dtoA HEH AP e
297] a&4 iAol RE55HA] FUE Ao E AtrH T

2y Ego]| W EY 259 A, o] dtolA= oF F 303
9] Egfo|QHEE 53 3 ACRE AUt v, g27] 284
9] §FAS B 13t Filipas et al.(2023), do Carmo et al.(2023), 1
2|31 Li, Nassis, et al.(2021)2 22} 603], 60~1803], 18]1l 543]
2 o] dFET W2 S5 HAISIGI o] o] A9 Eetoley|
Eg 2% a7t 2E)7] 3&4S 92770l thh EEFv= A
= AAFEiT

E3h 2E7] 88482 U SSCY 9T @ Ao R HuEIrh
(Fouré et al. 2010). A3 Ao A+= single & double leg hop}
o] rEg 7 ARESHE B0 2 FAH HMi(Lamontagne &
Kennedy, 2013), °] 94llA& drop jump 2Jol= E52] SSCE
PR g-5o] ZIEA] gttt 4A0f drop jump E3F 2
A o]Fof AAE= Hrt 13 Fojrt ARt 50|, °]
A9 E o2 BRI CMJ FA] 138 9] of 7} -Allokod (Bobber
et al., 1986) T59 SSCE F/JAI7]=Hl A= o] irtar wteTh.

o|¢} BlEo] o] A9 Eefol|eHEY 52 BF Y& &
vro g JgH v, 2eE)7] 28449 S B do Carmo et
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al.(2023)3} Li, Nassis, et al.(2021)9] o= ot &2 $945=
HEA B2o] 2IEoh BV 25 ¢ UE ASZ AWt
W Yok #3to] EAj5h] WiZe] &8 S5 ET= UEAY &
ol 2719 fARRE 259 2/d3} sy}t 24 A 8-S fest
o ge]7] 7led 9T v £ Ug Aoz wEkSuc et al,
2022).

o9 W& BF SFctH o] A+ ETo|HEY 252 &
FHE £530H, &5 54 2E7] &4 el APt &
e Ao wdET

2. ) 2x 9 Wt

o] dAtollA mietE F2R19 BFel7| § HREE WIS ERls]
915k9] 10 km/h, 12 km/h, 2183 14 km/h9] Al 7}A] &I0]A
FE ATt A S5kt Z4klactic acid)9] A% A
o= ZAtZ(lactic acidosis) Q& 215t} AUl pH 35S W =
ZEAZ oJAFHAH(Paschen et al., 1987), o]& A= 55}0]
o= ZAto] ohd Ak (lactate) 02 EAISHY, dAESLAT
(lactate dehydrogenase)?] 2802 Q3|8 T Z2E X|AA7|=
Z a7 (buffering effect)E 7Httal R = A K Lindinger et al.,
2005). 09} T2 o] fE A N2 EAURE BEFT = floy, A
At (lactate threshold)= B4 FE2AA' 2L ol 5 5
A7 A LF5HE FEo] AstE7] AlRsh= AT £ AWEAE
HoJw(Chmura & Nazar, 2010), @324bs L= L4 E 71t
A S718h= 57301 9ol (Ferguson et al., 2018) o1513] =9
AR 2= G482 $ Aty BHEH(Theofilidis et al., 2018).

o] A-ollA= 105279 complex trainingE &3l Al 7H4] &=
olx9] FRAAEET} A o] Fel7] £ Al fR2EVFAE A
O & oistlo, Al 71 fEolA BFE SAXHCE {93k #st
7F WA ookt olet 2 A= Li et al.(2019)2] A A}
AHtElE ZA0R, dig AqtolAEs o] Atet fARE AP
S| QHEY 52 HAoto] o] A1 Y S Hth 2 16
km/holAl @FR4sL ] F-9)3 THAE sttt 121 1 9]
FE ALY 715 hAE 58 $24R9 59 Aldo] AAEA
7] 2O & =9Y53itt. o] HHAste] o] A 14 km/hE AFY
AL} AARE S =l = Etotal 193 Wk UEbA] gk A
of thsto] L5HFY F52 olfE & = Utk A Atolx=F3
32 A5 Sfol e EY 252 Al T54 HASE Ao §t
off o] AolA= 5= 23]E F S=54 AAstlon, APATFolAl=
A 7 F 543]9] Zeto] M EY 255 AAISI oY o] A=
3039 HZE AAsto] o] A4t7t H¥tH o2 o] Ed 25
ol FEo19Z Ao ket

A TS BE SEoA Fo3 Mk UERA] From, o]
< Li et al.(2019)9] A+ AL} {FARSH ojeh 22 Axb= AHt
7F MY Al A A AdH, 181 sHEsT 5 IR &
Q19] YFg w7 wfjEo(Valentini & Parati, 2009), ©] 97-2]
ARko 2 Aukae0] {OJ3t M-S fEsh ol FE7h AlE Ao
2 AT 4 ek

o B2y

3. YAYHEY Wt
=2 AN ES S5t 2E7] V1B AEEATT 2 FeE B
IEAHLum et al., 2020). Zhang et al.(2022)2 ¥ E0] =
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=55 10 km/h =149 297] a&4d% S8 Aol Aok
I B35}, Llanos-Lagos et al.(2024)S 1539 AFASS
< Boto] el FYE 4 At BHsigich 9 WeS 5%
SHH, 15 A 53 I EY T2 287 &l
A FFS VA F AUe AR AT S U

=y o] Aol FBPES SHo7] Yoto] IMTPE AA
gt AT FAHCE [ogt st YyEhtA ¢hekem, 0-50 ms,
0-100 ms, 0-150 ms, 183l 0-200 ms2] YA Eo] =5t
I SAEG HFoA 7=, ol REE AP A4S 7
ol AAFHALSY] Aol JFE & HARR QI a3 2 woEo
(Thomas et al., 2023). £, complex training®] &I}7} obd ARA
A AL B9l &l &R HA AFEHALA] B 94251 AT}
7hUehd A0 2 & 4= Qlth

124 0-50 msolA= SAI-ATONA 12.48% 571 ¥Hd &5
ol M= 41.59% S7FotET, olet -2 Bt BAHOR |9
SR AFA N =TS complex training 8 Al Uit w}
2 S5 283 S5 AA7] o] o A 2710 o
ERdt oo} 22 Bkt @9 uls AT 0= AtREr &
T& Aol HALR QI3 B3 & £0]1 AFEE =0]7] 9
5to] AP AL o)A o] &#3} 34 (familiarisation session)2 7]
I XA 5319 FA9] HA S 339 B Aok Auey U
o] W dt Aoz dotelciMaffiuletti et al., 2016). oF&# IMTP
9] ot 1ol A P E A HIkE & 4 e AR
gt 71491 $4 A7 839t

Y

4. B35 ¥ist

o] ATolAlE BYL-E5ES B fI5te] drop jumpE &
AFE319 . Drop jumpe 254142

§E S5 Aol g ARSEE ol =2 RSI A= 2

242 B¢ #7H49 Y YT Setolor|EY ¢ SSC &

2 ¥FYgstth(Flanagan & Comyns, 2008). E3H ZAE] 27|
A ' olUAIE BEA g4 2 AFESl7] wiZol(Beattie et al.,

2014) o|¢t Z2 84F Soh= o] " Qoirt.

o] A9l 1057 AA 23} E&5J T drop jump(+10.38%)
9} RSI+50%)7F F-2lstAl S71= 0t o]9F 2 A= o] A9
complex training®] Z3HE Zeto] QW EY 2% 0] Jgko] Z A0
2 fgtdn. EgjoleHEY &5 BT SSCo| 2 441 4
S 2524 W HE(itin)9] ¥4 & 7179 a3 9T ot
7] g&o|th(Seiberl et al., 2021). HE2 YR WA 73 2
GHAR E50] AFEHA oUAE Aot =5 Al FEEH
AnYH 22 ATZ sto] &5 S5 D T80 7199T 5= 3
tHLinke, 2018). o]¢} &2 A= Li et al.(2019)914 complex
training= 59l drop jump®t RSIS] -9J3t 3F4S B st A3 &
A3k Ao}, weba] o] A9 complex training "lEHE 55
Q19] e e85 ol ARl AR FHT 4= qlrt.

5. LEA&AIZHY] WS}

o] dA-tollA= 105719 complex trainingE &5t Fd4tA4
Ho] FAEA gt 2E)7] £PeH Y IR st 25A
£A17k0] G955 Z7HE A2 & dE35HYeh AR R 5T &
BAEATIO] 3.48% S7HE AL, BARATNAE 7.32% AAEOR
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A AT A1719 e Ago] FostA Uetth 53T olek
22 ¥k SAATNA et 25A4A17H9] THAE complex
training®] 2o} preventive effect7F AT SAE &= Ut
o] e oA &3t 555t A= Ramp protocol 2 AlZE
o] A5 £ U FALY PR 25T SIS A
=St olet T2 AgoAls HA B B2 257 sUE] &
279 5ol FEHAA yeEbdtH(Qaisar et al., 2016). L&Y
&0 L 21 Yot & 7o) AR o} w2 7tof At Ao
28] 257 2o &2A4RY Yol 7 AAEES ol=
o] FEAZAITE 58 & = WHolgt & & itk o] AT}
22 complex trainin® 2% 14%E AFHLSE —r-EEI'-r] &
A5 FAAABlagrove et al., 2018) B F2 A1 A=oz £
3 % FHsto] oA AHE HLATE AR BIFHUI(Carroll
., 2001), o] ot Hdhop FrolA £2479 59 A-ES
"i“il‘—‘ 202 BEQITHLI et al,, 2019). o] AFOA = o]e} 22
HIE Qloto] EHT Hh5HoHA Al DRH o] =Es
= Aol A Ao= sS4 4= Stk
SHH, BANGY] EE5AEAIZ] HAE AL vlEkE AlEo] F
2H 23 #EA O] SfAT 5 Stk o] AoA= F A BF A
F &S EE7] 5T SASIAAT, Atol] Zofgk Al
o] mjgtE AJEo] FEE| 0] IPEL] Fel7| 252 oHA] g Al
ojgict. F H] A B Aol XHofst] ﬂ‘ﬂh uEE Al
3 24 9 173= E£HS 5ol =2 ArY &5 P65
o, AA7I1ZE B 5T MT complex trainingS &
of A3 A “% FeHe sUsES AL, AT
B T H=of 7]R1gh 41735 BistE w2 Fr o] A5
St Al A —rizl AZto] Aste A o= wkEth(Bosquet et al.,
2013). ©]¢} o] complex training H}HE A]& o]0 5
HAAY 22 B2 25535 ds FA0=t 3840 &S v
A BANGT} 2 %45} FAE U Aog HodEn

o, Ho

.{

X

K=

o] Aol A= 20~30H B4 UHEHE 3l SR 10539
complex training®] A7 FT]7] +R 5ol v|A= TS+
staxt shglo, o] AoflA AL AIE gobstn o3t At
D 7 A 25 AAFACNA ol Walr YEhuA] kgt 2)
EHEY AFE 1 RM, E‘“éi‘ﬂ}-tﬂ‘:‘ﬂﬁ‘z 1 RM 8 CMJ7} 9]
SHAl S7HEIIE 3) F AT B gEr] ZeAdolA ot Hsht
UERHA] 39t 4) 7 e BF 2o -rr—J‘?} kg ‘4”‘:4"4'
A GFoktE. 5) F AT BF JAYGECNA folg "3 et ¢
ket 6) 5 H= drop jump®t RSIZF F-2J5HA S7HE A, 7)
SEAEAT0] PN S7HE L SAH DN RS A
=ik
o} A3E FFoHH, 1057 complex training ‘@4 vhet
52019 29, &Y, 9488 2 2 AKAE st
of &217] —r"“l‘“aoﬂ A YL WAL ZEAE 4= Ut
a2y o] A7 27l A akole 3HAU ol U
B katod, A5-e] tidAE @A niEkE e Qe g Agtste

kjss.sports.re.kr

£5 fsfol WBYE AU R3Sk £, Ul wel] 1%
A7H 0% 245 AL oh7] the] AA] nfehE A]o1A 0] 478
9] Wisle Beks| e AL ohth wetd G %Lowh
uletE 3019] B4 U Sz0) wE FA FuSt 25FS 24 ¥
R AT TRDGE WD, A B R
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