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PURPOSE This study investigated the effects of an 8-week high-intensity circuit
training (HICT) program in kettlebell and stepbox on physical fitness and soccer
skills in male high school soccer athletes. METHODS In all, 31 athletes who were
registered with the Korea Football Association were randomly assigned to either a
training group (n=16: TR) or a control group (n=15: CON). The TR participants had
HICT sessions using kettlebell and stepbox for 50 min/session, three sessions/wk
for 8 weeks. The CON participants maintained their usual life pattern without any
intervention. During the intervention period, both groups were controlled for soccer
training volume, and all participants stayed in a training camp, where they consumed
the same meals. Dependent variables regarding physical fitness and soccer skills
were measured pre- and post-intervention, and the data were analyzed utilizing
two-way repeated measures ANOVA. Variables for which pre-test homogeneity was
not established were analyzed using ANCOVA. RESULTS 1) For the TR participants,
skeletal muscle mass was significantly increased, and body fat mass and percent body
fat decreased significantly. 2) In the TR participants, significant improvements were
found in sit-and-reach, back strength, repeated jump squats, side steps, 35 m sprint,
vertical jJump, and yo-yo intermittent recovery test level 2. 3) Likewise, significant
improvements were found in soccer skills, including juggling, dribbling, left/right
crossing accuracy, left/right static and dynamic shooting accuracy, and shooting
speed in the TR. CONCLUSIONS The 8-week kettlebell-stepbox HICT program is an
effective training intervention for improving body composition, physical fitness,
and soccer skills in male high school soccer athletes. In particular, the balanced
enhancement observed across multiple domains highlights the practical value of this
approach and its applicability in real-world training environments.
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shgtol] M= o] qlo] theFel 3 A P AR-T557] (stretch-
shortening cycle, SSC)& 83 &4 2290 7HFs3t(Jay et
al., 2011), o] & v o2 ZGHHRl A|g 845 Ao YIAIE 5=
QJtk(Santos Junior et al., 2022).
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2 Uehgon, o]et FATI Jay et al.(2011)2 853 F 33| AE
252 AXSFAATE At FH o] R ot P A okt
1 Hastgieh ol AlSEE50] SHASolA 28ttt AE 84E
ZdrA o 2 whkA]7]=d] @& o] A4t Asimakidis et al.(2025)°]
AR 71 583 84 F oSl fARA 58S WEAY ==
HAZE = AZ Qr|gitt

ol Egot= W9 slHE AHALES & 5 Utk AFHE
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58 S BEH o2 AFgEHMatsuo et al., 2020). 134 1
S AR ARSI FEcto] 9 A E AT EYH Tt HT 5
Aot 235 953l 1l (Bedoya et al., 2015), °|& Qo] &
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Table 1. Characteristics of participants (Mean+SD)
Groups TR CON
Variables (n=16) (n=15) P
Age (yrs) 17.52+0.50 17.55+0.52 871
Height (cm) 174.61+5.64  175.09+5.15 .804
Weight (kg) 65.50+£6.03 66.17+7.58 786
BMI (kg/m?) 21.53+£1.43 21.56£1.67 950
SM (kg) 32.68+£3.42 33.18+3.91 705
Fat mass (kg) 7.50+1.32 7.63+£2.21 .838
%BF (%) 11.47+1.84 11.45+£2.61 985

TR: Training group; CON: Control group; BMI: Body mass
index; SM: Skeletal muscle mass; %BF: Percent body fat.
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AR G2 ETARE g CR FE AT (Lee et al., 2014;
Ramirez-Campillo et al., 2015)°] 284 v} it}
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o] gl H|A|&(off-season)o] A=
A 717k 53t F&otH a4 ii}ﬁ}“ﬁ % "} AALE O}Oﬂ
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Nugroho et al.(2022)5 #alste] A Y2 jumping jack, S

2 shuffle, 1831 AR -2 alternative push offE A A5t}
HE 522 A7 Edlo]y 9] A ksto] 2= At

AEE 5 FEE 1RMO 80%°) 4-&dt= FAE A3t ¢
of 52 o 8~123] ¥HE 7hsdh =0 2 A5kl th(Helms et
al., 2016). §teF 133] o]4F %’Q’ o] 753t AF- tha AEHRH
‘tll‘}ue 4 kg"‘] 7]'01'912-1:4 '6_ S o E »9——1—01'31 4 kg’” u]-z
9 HAA o7 HalE 2F O}oﬂi}(Santos Junior et al., 2022). 25
HAREY] e At SHAHIO0, Polar, MHE)E 0]85t,
AR} 15 cme] ABEEAS 3183 9% =2 2T 17wl o
3= AR 77% oA (Eickhoff-Shemek & Keiper, 2014)0]
TS} 2 QL E slglon Eyaldkio] mohelA] Eahd 20 cm
ELE 30 cm AFEEAS ARRSHYI T |t AlEkEE Nes et al.(2013)
o] 473t 4Rl o2 Htolrtal AAgH AR 7|9 7941208
= (0.7 x Yo])& &85t AH&E3IAT.

= LA AN E APstAAT, FARA = FdZ 2ot

Ag GA(~29)e 5T 26T 40%, NE 3+ 74 28, Y
FAGR~5F)E FTET SBAIZ 50%, AlE 7F 54 28, upAjgto 2
% DA (6~8F )= TET 2B 60%, AE TF 74 28-S 9
sttt 3t AET ASdE 258 AEHALE 1543 AE
He51 — AFEAR S — AEHLE2 — AFEAR S — AEE
+51 — AFEARE — AEHLXE2 — AFEARE I o] F
8&E= WAR AP, 54 F ol 5 AT A 1522 A5t
AtHLee & Lee, 2024).
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Table 2. Changes in body compossition in two groups (Mean+SD)
Variables Groups Time A% F Partial 5
Pre Post
Weight TR 6550:6.03  66.03£6.02 0.81 %:f;f 307'(15615 e '(5)2421
(kg) CON  66.17#7.58  66.45+7.42 0.42 GroupxTime 3723 114
Body mass index TR 2153143 21.61£1.45 037 Group Coa L o
(kg/m’) CON  21.56£1.67  21.60+1.61 019 G upxTime 0954 032
Skeletal muscle mass TR 32684342  3326£332 *** 177 GTrlfr‘:ep 3060()3558 e ’(5)23‘
(kg) CON  33.184392 332443388 018 uprTime 2325 i+ 451
Fat mass TR 7.50:132 7284131 %+ 203 GTrfI’;‘: ?;Z; ’822
(kg) CON  7.63:221  7.6942.27 079 GroupxTime 4801 + 142
Percent body fat TR 1147+184  11.05£176  *** 366 GT:‘I’;‘S 2:22? :g?i
(%) CON  1145:261  11.53+2.70 070 GrowxTime 7264 + 200

TR: Training group; CON: Control group; +p<.05, ++p<.01, +++p<.001: Significant main effect and/or interaction;
**p<.01, ***p<.001: Significant difference between pre- and post-test.
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Table 3. Changes in physical fitness in two groups (Mean+SD)
. Time 0 L
Variables Groups Pre Post A% F Partial 5

Sit-and-reach TR 15.54+4.96 17.63+4.20 13.43 (;rlﬁl‘: f';‘gg " '(1)451;
+ + - ) :

(cm) CON 15.62:6.46 15.4946.40 051 GrouprTime 1838 060

Back strength TR 144.88428.66  175.44+21.53# *** 2109 (;E;lep 615'690151 e '23421

(kg) CON  147.87+27.46  148.33+29.86 016 GroupeTime 62,005 +1+ 81

Repeated jump squats TR 121.88+17.79 142.6946.74#  ***  17.07 %ﬁep ;421120 e }éi
+ + _ . K

(teps) CON  120.87+18.64  120.20+20.65 055 GrowprTime 27521 +++ 489

Side steps TR 49.50+5.49 56.50+2.484# 14.14 Group 2.358 081

(reps) CON  50.93+3.45 50931345 0 Time 42974 At .597

p I T GroupxTime ~ 42.974 +++ 597

35m sprint TR 4.70+0.24 4.5040.18%  **x 426 Group 0.533 018

(sec) CON 4.65£0.17 4.6420.13 -0.22 Time 20781 A4+ 417

’ ' ’ ' ’ GroupxTime  18.511 +++ 390

Vertical jump TR 57.69+5.53 63.56+3.904  **x 1364 Group 0400 014

(cm) CON  59.4046.77 59.336.34 -0.12 Time 33414 535

GroupxTime  34.966 +++ 547

YYIR2 TR 1012.50+355.67 2855.00+533.04# *** 181.98 (;E?ep 36486032625 o ;g}
(m) CON  880.00+338.65  882.67+236.75 0.30 : :

GroupxTime  353.417 +++ 924

TR: Training group; CON: Control group; YYIR2: Yo-Yo intermittent recovery test level 2;
+p<.05, +++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.

Table 4. Changes in soccer skills in two groups (Mean+SD)
. Time 0 .
Variables Groups Pre Post A% F Partial 5
1 ,
Juggling TR 46.63£28.75 554432689  **  18.89 (%21: g 322 g?g
N 48.67+46.49  43.00+31.4 1. : :
(reps) co 8674649 30043147 65 GroupxTime 7.747  ++ .009
41 124
Dribbling TR 15.6651.51 14204131 *%* 932 iﬁ: - 60108 e 47
92+1. 98+1. . ’ ’
(sec) CON 15.9241.58  15.98+1.38 038 Gouclime 31762 trr 523
i . ++ .

Left crossing TR 544£0.73  B94£220#  *F 6434 Group 13.334 315
accuracy CON 5604130 5 674123 125 Time 28.297 +++ 494
(points) ’ ' ' ’ ’ GroupxTime  26.221 +++ 475

R‘ga};tcf;zzimg TR 6195176 925:246# R 4943 (;f;f’ 331'05151 s '(5)23

. .60+£2. 33+£1. -4. ’ ’
(points) CON 6.60+2.38 6-33+1.72 4.09 GroupxTime  43.538 +++  .606
G 6472 + 182
Left static shooting TR 12.0042.97  16.00£1.46# *** 3333 Toup
accuracy (points) CON 12274238 12.131.64 -1.14 Time 33657 At 337
GroupxTime 38460 +++  .570
i i i 11 004
nght:fxi:c};""tmg TR 13.56£3.27  1681£1.33% ***  23.97 C;rlf;f 101 335 . ggl
: N 14.7343. 15.0742. 231 ; :
(points) o 73+3.35 307+2.76 3 GroupxTime 7.510 + 206
G 3.376 104
Shooting speed TR 96.06+6.74  111.00£5.89%# *** 1555 Trl.ﬁfep aer e eaa
(km/h) CON 99.87+49.78  99.53+10.45 -0.34 : :

GroupxTime  58.664 +++  .669

TR: Training group; CON: Control group; +p<.05, ++p<.01, +++p<.001: Significant main effect and/or interaction; * p<.05,
¥ p<.01, ***p<.001: Significant difference between pre- and post-test; # Significant difference between two groups within a test.
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Table 5. Results of ANCOVA for dynamic shooting accuracy

Pre

Post

Adjusted mean

Variables Groups (mean+SD) (mean= SD) (mean=+SE) E

Left dynamic shooting accuracy TR 9.38+1.41 13.56+1.41 13.73+£0.38 28.297 o+
(points) CON 11.00+1.36 10.80+1.37 10.63+0.39 ’

Right dynamic shooting accuracy TR 9.94+2.72 14.19+1.17 14.61+0.38 10.201 ++
(points) CON 14.53+£2.23 14.53+£2.23 12.61+£0.40 ’

TR: Training group; CON: Control group; ++p<.01, +++p<.001: Significant group effect after adjusting for covariate.

ST B AR U SRR AR WY A%, AXE, Teln A7 A
% So] Wvs] RTHE WAL B Axz2A, BE S70 A
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N
N
oL,
of
flo ¢
]

159 B&43 1¥AHLE A5tA171H (Bernal-
Orozco et al., 2020), z Al
=, A" /A, 183 e7HHR1 31o] UE 5ol S8 9
(Suchomel et al., 2016). 0|2} 22 EXJ 0 & Qldlo] & 1A49] 7
718 ol Qlof AAFAEL Tt P A A AEE HolA A
Al 737] =P Hol otA dZH 8a0|tt

o] A9 AE AT HH, AFH AdFA S0l A= Fofet |t
7 YebA] QEokAITh, 5] FALFH+1.77%)°] ¥t 5
7R AL, ARG (-2.93%) 2 AAHE(-3.66%)°] F5HA A
= Seh. AT AdFRAS9] W7t |95k Aodd o]f= AA
o] A AT ZAIFo| T7tE] AH}H L2 AFo] /A
7] wjEolztal IHE) ol Aol A&H R Fofgt
A A7 2 Fdo] Hsto] fofotA w2 TATHS H
48 &3 AAFALS Uity B ud Stagi et al.(2023)3F SAF
Sit}, o] Aol ZAIFe] F7HE AL ASEEE AFEA R
T2 wdes FHE e =4 Aot 248 F2 71d F
SRl A AEH A(metabolic stress)7} HAYF 7] mj&Eol2kal 5
A=H(Schoenfeld, 2010), AAHFo] 2544 A" A2 o] A
TollA AAIRE IR E A 5449 &5°] ohE FHY 250l B
sto] oL X] AH|E B F7HAZ1 AL A AkskE E4935)eR 7] Wi
olgtal sfHHKumar et al., 2024).

o
T =

=

A= ] st

7014 Eele, 49, 127 62 59 524 % 2P ey

L o9 Be 15 NS BeT AU SHYol Bashy, gt
|

A 4231 51A19] F-4do] Q35T Azuma & Someya, 2020). L
21} Santos Junior et al.(2022)2 209 EAlo] AA|gE 653719 A
EH5S 5ot fA40l foet MshrF vehA] ggktty B
stlom, Jay et al. 201 DE F4 ZARI0] AAGH AEHLL S &
gt AAER {A4Y #skt AljtAolqickar B skl o]t upxt
7HA 2 o] AL F5HEY] FAGNA gt §ist YRt
A gkoket. o] AolAl SA3t Yot Fm A O EH 7= HH FA
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(static flexibility)oll sIg= ™, o9} T2 H2 49432 30% o4
9] FA AEHHo] HEEHIS I FooHA FH= AR HIilE
AthBehm & Chaouachi, 2011). ¥4, o] AoA AL AE
- AEEA 51020 A AEHA Kokl 28, 2X1Y 1y

7] wiioll f-AgoNA Fegt #sk UErA] o
ot gebA SR §A4 F= A= B
et BbA A2 7} d g5tk AE AJARIT

S AT 4, A% gAY HE = 7, 191 3F5E Ue
SOolA 1R EY FeFo] HEAHCRE Q1 ET] o] 482 S
3718 Af WS 523 24olc(Hoff et al., 2002). ] A7
Al wi2ES 5ot 28-S B, 5T widEo] &
OSHAl FAAE ATH+21.09%). ]2 Z2 At o] AT ASEe
T 5 AEE A9 22 A A8 s&o] 1 I
ZTEEE 233 s = EARE (posterior chain)& AHS3HT= ol
A Y F&I FARE] QR s Hr). 0|9k FARSHA Lake
and Lauder(2012)& 655319 AEHE&5S 5ot ofA Lol &
OJ5HA = Arkal B aiskqit. ojeh 22 AFE F3old AlEd
I AEAS 89 3R2F0] AR &Y el abEQl
A AFAS & 5 Ut

S A8 90R B9t e ZF Qo] RiEEH 7], M T
I HF 59 B&NA A&EHQ E457 o|go] 77| g
, o] Hote] A ES F719 o] R/t AlY 94
A= tH(Milanovié et al., 2013). ZAFEE TIA7]7] oA+
E2Q AF A= g2 A4S B8 10T NE o] Hast
, ol &5 W ovA A 584E SATOEN L55PY
4587 g2 gt AFsHS Eol=tl 7|ofste] A7
At Drake et al., 2016). o] AFolA &&3t A 252
JFEAol 1 g En|F3t shAl S EFolH, o] HE £ RHE
oto] 59| =5-olhZ AMERLL, AREIAE S WHEAQ &
Zo| M| ET 5% oHA 5 X&H o2 =6ttt Yot T2
J32 Qloto] 2B EA|F-Eo] 17.07% S7He ZAo= wet
Hr}. o]et TS| o] ALl FAGE AREIA ZElo| QU EY &
=9 83} Lee and Lee(2024) ESF HFEAH I AHE O] Q.0]5) 3F
4 Balsto] o] 9] AIHE FRH 6
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et 019} 7S TR AL FAo] S BT 4o
ofet ¥Hg 528 AFekn(Oliver et al., 2024), AERLFo| 54
79 L,
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oA FolotA FFEA=TN(+18.89%), olet E2 Ail= AEHEE
&0 sHA| 23 AT ol ATt olH, Ao AREIALE
o] #3 ¥ & A4 85k §HE 54 Zstol(Clary et al.,
2006) & AEE 5o FHHLZ 7|ojst AAZ st E3E,
o] AFoflA FolotA FdE WHA, &IY, 13 AR o]
A2} 2o R&Hol 1 JZHl T AER 2L LS
7% 847 F85 & ot AA R Friebe et al.(2024)2 714
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