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[Abstract]

The purpose of this study was to analyze the effects of an 8-week kettlebell training program on
Functional Movement(FMS) and Dynamic Balance(YBT) performance in female college students majoring
in street dance. The participants were randomly assigned into two groups: the kettle bell group(n=10) and
the control group(n=10). The exercise program consisted of two 60-minute sessions per week for 8
weeks. The kettlebell group showed significant improvements in the Functional Movement, particularly in
Overhead Deep Squat(ODS,P<.05), Hurdle Step(HS,P<.01), Inline Lunge(IL,P<.05), Active Straight Leg
Raise(ASLR,P<.05), Trunk Stability Push-Up(TSPU,P<.001), and Total Score(TS,P<.01). Regarding the
Dynamic Balance, there were significant increases in Left Anterior Reach(LAR,P<.05), Right Anterior
Reach(RAR,P<.05), Left Posteromedial Reach(LPMR,P<01), Right Posteromedial Reach(RPMR,P<.01),
Left Posterolateral Reach(LPLR,P<.01), Right Posterolateral Reach(RPLR,P<.001), Left Composite
Scores(LCS,P<.001), and Right Composite Scores(RCS,P<.001). Based on these findings, it is suggested
that physical conditioning through kettlebell training plays a positive role not only in enhancing the

performance of dancers but also in reducing the high injury rates commonly observed in this population.
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I. Introduction
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II. Methods
1. Subjects
o] 19| ke 674 ol 2BARE2 9laf A
= 4 2% 40| gl= SA| B dletign A%Eo0] Q=
AEZE A ofdoishl AEA= Abdlol A F A9}
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Group, n=10)2} £ 75(Control Group n=10)°22
Btk o] @A70] tAHE] AIRIA S41 Table 1
2} 2,

2. Measurement

2.1 Body composition

A Alee At A AlSAIDS-102, JENIX,
Korea) 2, A& 2L AAEEA7|(Inbody 330, Korea)
2 A&{ke), ARY-E(Percent body fat, PBF, %), A&k
X]4x(Body mass index, BMI, kg/m)S &£X519 00 AL
o] A= AAIA £/ Table 1.3+ 2t

2.2 Functional Movement(FMS)

FMS &4 == A& 7]E(Functional Movement
Screen Test Kit, Functional Movement Systems,
Inc., USA)E AFESHIITE Overhead Deep Squat(ODS),
Hurdle Step(HS), Inline Lunge(IL), Shoulder Mobility
(SM), Active Straight Leg Raise(ASLR), Trunk
Stability Push-up(TSPU), Rotary Stability(RS) A2
5 i 552 S5ttt RE A5 B9 301 1
e 42 st 53 Ma(Total Score)2 Atel
k. Wobat Al Aol B Al 1CC-989} B
Z= ICC=.87-.89 o]t}H{19].

2.3 Dynamic Balance(YBT)

7] Q1A PgAtel o) olg ARsigon, s
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Fig. 1. Compostite score

3. KettleBell Training Program

o] Ae] A Edfold =232 Grigoletto 5
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oM AAIRE RPE(R-&A®=)E A&sto] 1~25A RPE
10-129] F=& A&, 3~45A} RPE 13-159] ZF=& A
&, 5~8%At RPE 16-18 =2[22], +-55 AAlstA oY
Egjo]d 27382 Table 2.9} &t}
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4. Statistical analysis

o WS FA P e At ol chet A Aol
B2 93] IBM SPSS(version 26.0) EAZg 7288 A}
2519t el EMS =/l 3 B(independent) t-test
2 FMS, YBY+ 254} Al7]of] Tjgt o] A¥HE57] FAh
M(two-way repeated measures ANOVA)S AA|5HSICE

2 A7} 428 aIpt 9k A9 A 4502 1)

Y-balanceZdAt A% Professional Y-balance test
kit(Functional movement system, USA)Z A}&35}oict & HE2(paired sample) t-testE AASIR L 2E [70)/d
Anterior Reach(AR), Posteromedial Reach(PMR), A&l tigt Al?] £F2 a=.052 2745
Posterolateral Reach(PLR), A|7HX] 2411 vF&ko]| T=&A
2|5 5451t 52 4(Compostite score)E AlLtst
Table 1. Subject Characteristic
Group Agel(yr) Hight(cm) Weight(kg) BMI(kg/m) PBF(%) Career(yr)
KG(n=10) 21.80%.42 162.6013.46 55.98+3.17 21.16+£1.16 28.53%+4.45 4.80+1.54
CG(n=10) 20.90%£1.10 160.2016.05 53.6016.15 20.86+1.96 24.78+3.05 5.50£2.17

Mean£S.D. KG : Kettlle bell Group, CG : Control Group, Percent body fat : PBF, body mass index : BMI
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Table 2. Kettlebell Training Program

Training reps(sec)/ Intensity
PreEEE Program set (RPE)
Prying
Goblet Sguat Sreps 1set
StorngFirst 5 3cet
Warm-up | Hip Bridge eps Jse 6-8 RPE
. 3reps 1set =
(10min) Halo (1~8<)
30sec 1set
90/50 30sec 1set
Stretch
QL Straddle
KB Deadlift
. KB
Main Two-Arm | 1°7€PS 4s€t |44 15 RPE
Exercise Swing 50reps (1-22)
. -
(40min) Turkish 10reps
Get-up
KB Goblet
. Squat
Main KB One-Arm | '2TePS 4set |45 45 ppp
Exercise Swing 100reps (3-4%)
. -
(40min) Turkish 10reps
Get-up
KB Lunge
Malr.l KB Ong—Arm 12reps 4set 16-18 RPE
Exercise Swing 100reps (5-82)
(40min) Turkish 10reps T
Get-up
Cool Down Self-Myofas 10(min) 6-8 RPE
(5min) cial release (1~8%)
III. Results

1. Functional Movement(FMS)

718 SAIY(FMS) A5 #AgH 21} Table 3.1t
Zch 8270 AlEWw 2% 35 QOverhead Deep
Squat(ODS, P<.01), Hurdle Step(HS, P<.01), Inline
Lunge(IL, £<.05), Shoulder Mobility(SM, £/<.05),
Active Straight Leg Raise(ASLR, £<.05), Trunk
Stability Push-up(TSPU, £<.001)7t &£3F A4(TS,
PeO01)E DET A7) A5RRE B} Uehget A
S d5s 3 Ay ASE 25KB)olA ODS(<.05),
HS(P<.01), IL(P<. 05) ASLR(P<.05), TSPU(P<.001)xat
TS(P<.01)M= st 57161920, SM, RSO =
+ofet At H‘EMKI Aot

2. Dynamic Balance(YBT)
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IV. Discussion
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Table 3. Functional Movement(FMS)

Variables Groups Pre Post Effect F P
0DS KG(n=10) 1.90+0.56 2.40£051% Group 4.418 .050
Time 9.000 .008
(score) CG(n=10) 1.70+0.48 1.70+0.48 GroupxTime 9000 008
HS KG(n=10) 1.600.51 2.20+0.42** Group 300 591

( Time 13.500 002
score) CG(n=10) 1.80+0.42 1.80+0.42 GroupXTime 13.500 002
1L KG(n=10) 2.0+0.00 2.404051" Group 6.000 025
(score) Time 6.000 025
CG(n=10) 2.0+0.00 2.0+0.00 GroupxTime 6.000 025
oM KG(n=10) 2.00+0.00 2.30+0.48 Group 1.923 182
Time 243 .628
(score) CG(n=10) 2.00+0.47 1.8040.63 GroupxTime 6.081 025
ASLR KG(n=10) 2.60£0.51 3.00+0.00" Group 333 571
Time 6.000 025
(score) CG(n=10) 2.70£0.48 2.70+0.48 GroupXTime 6.000 025
TSPU KG(n=10) 1.00+0.001 2.10+0.31### Group 121.000 .001
Time 121.000 001

(score) CG(n=10) 1.00+0.001 1,000,001 GroupxTime 121.000 001
RS KG(n=10) 2.00+0.00 2.00+0.00 Group 2.250 151
Time 2.250 151

(score) CG(n=10) 1.80£0.42 2.00+0.00 GroupxTime 2250 151
s KG(n=10) 13.80+1.37 16.40+1.57%# Group 11.066 .004
Time 49.331 .001

(score) CG(n=10) 13.10+£1.28 13.2041.31 GroupxTime 12293 001

Mean£S.D. KG : Kettlebell Group, CG : Control Group, Functional Movement Screen
#4pc 01, ###p<001, Two-way repeated ANOVA : *P<.05, **P<.01, ***P<.001

Table 4. Dynamic Balance(YBT)

Pre and Post t-test : #P<.05,

Variables Groups Pre Post Effect F P
LAR KG(n=10) 60.90%5.91 63.60%5.77" Group 074 788
Time 2.824 110

(cm) CG(n=10) 63.40+4.96 62.40+5.08 GroupxTime 13378 002
RAR KG(n=10) 60.40%6.56 61.90%6.55" Group 192 667
©m) , Time 557 465
CG(n=10) 62.95+6.82 61.90+6.22 GroupXTime 17.883 001

LPMR KG(n=10) 96.40+7.17 102.6+7.61%# Group 293 595
Time 12.392 .002

(cm) CG(n=10) 97.55+7.47 97.50+8.39 GroupxTime 12.789 002
RPMR KG(n=10) 97.25+9.04 105.30+7.11%* Group 131 122
Time 5.259 .034

(cm) CG(n=10) 103.90£11.46 | 101.60410.02 [ GroupxTime 17.039 001
LPLR KG(n=10) 91.3549.27 102.70+8.08" # Group 1.174 293
Time 7.770 012

(cm) CG(n=10) 102.10+11.34 100.409.15 GroupxTime 14.210 001
RPLR KG(n=10) 9320957 | 104.30+7.55%** Group 130 723
Time 26.449 001

(cm) CG(n=10) 100.40+12.41 100.30£10.70 | GroupxTime 27 449 001
LCR KG(n=10) 94.90+6.02 | 101.00+4.83""* Group 2.244 151
Time 24.417 001

(score) CG(n=10) 103.40£9.19 100.208.39 GroupxTime 54193 001
RCR KG(n=10) 96.10£7.24 | 102.50£5.96%** Group 1.649 215
Time 12.498 .002

(score) CG(n=10) 105.10+11.58 103.60+9.83 GroupxTime 32,486 001

Mean£S.D. KG : Kettlebell Group, CG : Control Group, Y-Balance Test Pre and Post t-test :

Two-way repeated ANOVA : “P<.05, ~“P<.01, """ P<.001

#p<05, ##p<.01, ###pP<00T,
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