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ABSTRACT

This study was to investigate the effect of eight weeks core stability training on functional
movement performance for male college students. Thirty male college students were divided
into a core stability training group and a control group, and the training group conducted
core stability training three times a week for eight weeks. Training was gradually performed
by adjusting the intensity and amount of exercise according to the principle of overload in
order to strengthen the stability of the core muscles around the spine and pelvis. Functional

'.) movement screen (FMS) test were implemented before and after training intervention to
Gheck for compare the scores for each task and the total score. As a result of the study, among the
| updates seven tasks of the FMS test, we confirmed the significant effect of core stabilization training
for 8 weeks in deep squats, in-line lunge, and rotary stability tasks and total score. Tasks that
a OPEN ACCESS showed significant changes among the FMS test can be performed through balance and
Brain, Digital, & Learning posture control ability based on strength, flexibility, and coordination of muscles around
2022, Vol. 12, No. 3, 513-522. the spine and pelvis. Therefore, it was confirmed that core stability training is an effective
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Introduction

A5 FEFAF, 2EHA Be] 53 Edlohe 711 Agahe Atiele] A7y} L/ izl o
T A= F8 QIAtoltt. 11 F AlAE-E0] 7HR1S] 7ol 71 & FF= Plx= Aggolat= AR
ko oo of 3] S =]l YAthMacera et al., 1989; Parkkari et al., 2004; Pocek et al., 2018). 71733 =4 7]+
o A HA 2 A7 42 B o] Yt AAEs 52 H skl =, AAE 1 7] 7H(World Health

Organization; WHO):= 17A1] 0|5} obz-} HAE-2 o 2|4 6022] F4th 5, dFUoll 24 33] o]/e]
o8 252 ot & ofH, 18-644] /012 T T AL e

=5
G5 dFYol| 757 ol ek, T 252 LYol 2% o)/ AAIE A skl O H(WHO
2010), -2y o] 7]ES F-&5to] HAFA| FojA] S S E S THMOHW, 2013).

o|2{3t Hilof wje} W2 AbtEo] 17t Al 2 flof thuet AlAlE-goll Frofstal QUA|RE, =ofzl
AAEE oleth s 24719 &5 &4 3t =0 2| 1 U Th(Parkkari et al., 2004; Tiirikainen etal., 2008). Al
AEs Em AXZ 50| 2 /442 L4 H2-2-2 72 Wit ohy gt A AE-5
of oigt Ajge] Q2| & W= Q1o = A AE| 1 glo] &4 F2 ARlE mefsto] ofsle= Heke] A
Z10] F- Q8K Cross et al., 2016; Kim & Kim, 2019; Kim et al., 2020; Palmer-Green et al., 2013).

TEAA Y] &5 B &3S Fiohe st 890 FolA F2 Al o] S-HAQ AE 8<loj=t
+ A2 &5t (Kaufiman et al., 2000). 53] 2| Q752 thdt A1 221 FollA S T-5H(core muscle
group)2] 2FHe Zat A 9l 54 QF/d (stability) 0] 250l THE TEA A &4 QQlojakal et
5} thDavidek et al., 2018; Séepanovié T etal., 2020). &7]7+2] 2 A} A} Al o EEY
S} 93 FHS I Qe A SA 252 RS AR 24 9] 21 RAES IFIL T 25
9] QHY/dS FeFAIZIT}. Fof FF/d(Core stability)= AFA 2] 2219, AlA| S15-2] 2| 2] & 23 HS S 95t
2744 gRlo = BT YA Fof QP2 AR Q] 4 QH/Ad& &4FA17] 0L AR 24 of| tigt AE R
25 715A1A BEEE &4 9y o & o]o] x| A| FTHDavidek et al.,, 2018; Hewett et al., 2005; Panjabi, 1992).
2HA] R AR E 22 25 A X0l b4 AAsE 70| Fof P Erflo|d2 5o & Qe &4 7t

Fo| T A1) A3t a1hE SR Z 02N 25 AlES U2 3k 4
A Al =24 0 2 &g r|ojof gt

g

oft 1o
T N
N o

of

o}
PSS F ol A= o] St 28 F-2 715 9l(Range of motion; ROM) 747 22 W &1 A
S& g5ajolo] POl M 2R MshE 7|8 4 glon, 58] Fo] 28| HIAS ZalT
H7Vsk=t] $HAI7F AthDorrel et al., 2015; Kiesel et al., 2011). 7]54] 224 A8 7 AKFunctional Movement
Screen; FMS)y= €& 7H] 71241 222 385h= 2HgolA Yehd= o] 252 7Fs/d o eHg /g9
L7492 golstr] 95 22 0 2 7HE] I ThCook et al., 2006a, b). FMS= 7|52 2219 438 A& 37}
o2 i -5 aol mhe & 7Fe Y A= E ol Ssll AR S Erllold = B9l Ax = Ao R
&= AYsl7] e 5402 F8&of gEARh duiele it o g & A-8o] S| 1 lth(Dorrel et al,,
2015; Kiesel etal., 2011).
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o] FYst Edflo]da} st AYATES AT EH, o] 5ol st Fgst &5 T2 50| 2}
Al P/ 3t o] 250] 28 S Sl 5 FFSHE =]tk A (Celenay & Kaya, 2017; Davidek et
al., 2018)2 ¥ A Ebalance ball)= ©]-&3t o] Ego]ido] 2% FY/dol| 3A4% aatE Hltk= A
(Callaghan et al., 2010; Carter et al. 2006) 5ol At & FMS A= YeRd 7154 22419 5o tigt 2
o] Egjlo|'d xtol| Tt AtolA=FMS B7HE Fol 7|54 242 Ol*c}% AHst ol 7Hlc g E

#lolyd ZAE E3l FMS 7|2 TS %POJ?‘D;} AL(Kiesel et al., 2011)2} EJH &= A14>(Shin, 2017)5 tiAfo2
FMS 7|5t Egjflo]do] & &/ cliol] 3784 & UehlthH= A7-5& ik

A E7HA| FMS Z-83F Eflo]'d Al Aq-50] &4 o] SHojlA 21g)x]of gtx|Tt,
AR = AeETke] EAL oyt 17et dukRlo M A, £5] Fof Z59] ofet S1S nlelstal o] &
W5t = A g Folf DAl At 22 ol 378 4Rl &2 & 4= = Zlolth H=o] FMS 4
o] A QI 77Afe] A ;I A WA 4, sl s, @Y 5 T =
(Farrell et al., 2021). WehA] & A= AAH R Egjlo]d o] gl 71735t A} g S tiido=
QHgst Edjlo]ido] FMS 7|50 ofw§h S F=A
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Methods

Participants

2 AL CAlo] AR s thstel st 291 cfshy % SHY SNSS B3 B0 et A 0 2 Hol

N 30%e] A} sl S oo 2 eI A7 BAIE S APY BB 5 E2lo)de) 2Y
o] glom, Z= A % tiAA Zgho] glofo stk 7| wheh A= AL, Ate] F4uf x| o gt
ARS 3455] 2L, ATt ool AidA o & Folsieiltt. At ti A= Fof 844 Erlol'd R TH(Core
Stability Training Group; CSTG)x} 54| A TH(Control Group; CG)°-2 F/4 & ]‘ 1, CSTGE 8F =9 U+
Qo 39, 512 G027+ Tof P8t ERlo]d 2 AT, CG BAst e YATE FATHER 51
ot At RS2 A 572 Table 13+ ZTh

Table 1. Physical characteristics of participants

Age (yrs) Height (cm) Weight (kg) BMI (kg/m’)
CSTG (n=15) 19.7+1.10 175.6+4.78 72.245.05 234+1.77
CG (n=15) 19.840.78 176.5+5.51 68.6+5.05 22.142.08

Procedure

2 A= Al 7HA] G|, S AP AL 83t 5 35] 9] S0 oMYA Erfolld, TE] A AR ZALR o] &
FTE AP AR FMS ZAF AA] 517 A, 1 thdAkE2 Aol thet gt A2 53 FMS 52
ol thal S-25] A5k o0, AL F22] 3w Apo) 7} Aol YF2 vA|A| REF 2 FAES WS

A A53ITE AR A A # o] SARE CSTGO ot thdAkE2 Aol 39], 8%
ASFAAL, ARS AR AP ZAbet St 7 At ' o = AASRITh cGell £t
273k a0 dPE S FAlsHE= 53l

[ea=0=NNI

r& F§‘~
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cf 201 9994 Ecloly 2198 2o 2 Z‘sﬂ 2852 o diEA 2
AbolE 3, AFE UE7|7] 2 E AAJSIeH, 27] 252 =
20302 FA1E 241 E AA], 4 ZbAlE 208] BHES 2A1E A AAJSIIAL, 314 ohEste] o] whet &
5 TSt 5 25 TR o] A5, 2 Edflo]d A EH] 252 AlAts3 B &
HE 95t 54 2B ARSI Hele-5-2 WA AEHS ATt TA| Al Egflo]d Z&
a

Table 2. Core stability training program

Exercise Instruction and progress Volume
§ Supporting with both forearms and toes § 30s x 2set
Plank § Keeping spine in a straight line § Increasing 10 seconds at 2, 4, 6, 8 week
§ Contracting abdominal and gluteal muscles § Increasing 1 setat 3, 5, 7 week
§ Supporting with back and both feet § 30s x 2set
Bridge § Keeping spine in a straight line § Increasing 10 seconds at 2, 4, 6, 8 week
§ benting knees at 90° and folding hands across the chest. § Increasing 1 setat 3, 5, 7 week
Side plank § Side lying position by supporting the body with the elbow and foot.  § 20s (each direction) x 2set
§ Keeping spine in a straight line § Increasing 1 setat 3, 5, 7 week
§ Keeping head up, torso straight § 20 repetitions x 2set
Squat § Sending hips back and down § Increasing 5 repetitions at 2, 4, 6, 8 week
§ Engaging core muscles § Increasing 1 setat 3, 5, 7 week
Quadruped bird dog § Raising the rlght arm and left leg or left arm and right leg at §20s (ea.ch direction) x 2set
quadruped position § Increasing 1 setat 3, 5, 7 week

Measurements and Methods
Functional Movement Screen

FMS ZAks 77FA] 34, 2 | A E(Deep squat), 315 28)(Hurdle step), 21221 2] (In-line lunge), 017
7154 (Shoulder mobility), ‘5-52] Th2]-&2]7](Active straight leg raise), &5 QH9/d A Y (Trunk stability push-
up), 2| H5/d(Rotary stability) 22 -g%=|o] ATt o] AAbE =2 BH7FA} W(intrarater) 12|32 F7EA} 7F
(interrater) 21 2] =(FH AHA 4> = 98)2 H X THSmith et al.,, 2013), FAAL 74 & o] ZH35 2 ALz =431
o}, LA A Q1 A HPH-L- M ATL(Cook et al., 2006a, by S F15HEE 50, ZF AL TpAE Q TLE]= Al 4]
52 Table 32} 2t} ZF I = 44 H = (0-3%) = A 45 FofolH, 25 AR E ZAlsh= A2 Aaee
F2Z A4 7|80k, T4 2138 T 0 2 7| S35t} 2 A 488 A 332 754 24 S ol | o] of gt
HAF EXl—E O%o] 9]—7(4 o]-7-]] o] EZ] 751_0',.’ 2 éTO__ % 1C‘>:] uﬂE—]oﬂ}ﬂ Q] H /\l— Exl—o] L]-E]-LJ— 761_?_, Z] O =21

O o l:l\_o“l

TholEetolol me 7157 849 el S 4ayet 4 gl 79, )1 0 e 2 3kl 49 A] 50| ek
79o] Holsh=E g,
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Table 3. Functional Movement Screen

Task Related ability

Deep squat bilateral, symmetric mobility and stability of the hips, knees, ankles, and core
Hurdle step bilateral mobility and stability of the hips, knees and ankles.

In-line lunge hip, knee, ankle and foot mobility and stability.

Shoulder mobility bilateral shoulder range of motion

Active straight leg raise  active mobility of the flexed hip and core stability
Trunk stability push-up stability in the sagittal plane during upper body symmetrical movement
neuromuscular coordination and pelvis, core and shoulder girdle stability during a combined upper and lower

Rotary stability

extremity movement

Data Analysis

AFE2]2]+= SPSS 23.0 programs: ©]-&-5F0] FMS 742 F7 7t 7} IhAlE F o] ehsl] ot ZEHAE
AFZSIAT Levene's tests &1l 524t 7 o] REEE oM, Edflo|'d Tt 54 T 7ol a3t Zjol &
FH5t7] ¢l o] YREEA BAHEA (two-way ANOVA with repeated measure)— ANEl, F HRI ZF S
A1-8-0] fofet a7 et -9, AREA 2 T A7)0l ihE 2ol = T4 v, AR T 1 Afol=
=9 i 2 AAISHA BAIA foleE2 052 A4Skt
Results & Discussion
The Change of FMS Points

o] eFgA Eo]d Exfjof| W= FMS ATl ZF akAE 18] 1 & A 40] M= Table 49F 2T} F o
oFYA Edjo]d A& o|YukE =y BARA Al o AZE Hat AH(p<0l), A AT 12 7H Sz
& (p<05)2] o3t &47P UFEHR L, AR2A] A3, CST HHol|A] Egflo]d o HlOH Egfo]'d & {9
=01 WSS ERISIT, i 25 i Atlpe09e) S10 bkt el 94 4

£ A (p<001), 1Ep<ol), AT 15 7HdE2 8 (p<05)2] F-o5t G317t Lehgton, AlE A
CST A2 Egflolid Aol vsj Egjlo]d & f-2lstAl(p<01) 7L, Egflold & Al 2] et 7h Hl
oflA= S ol Hlsh -F-2f5HAl(p<01) &2 W45 UEURIT o7l 7HsAd Haollil= *124(p<05)4
Folgt aapt Uetton, 554 the)&e)7] Maolids BAR R folgt a7t vehA] gt

= o]—;ﬂk] u}\]O% A A]X%(p<01)_,] 'rr—J St _8_-1—]'7]' L]-E]— = gx—] o]-x%/\-l XL/,\_oﬂk]‘— ]24(p< 01), s
(p<01), AT} 12 7F 45 2H8 (p<05)2] §-9]5t &1p7} Uepgth ARS2A Axl cST AT Egflold A
of Blsl E2flo]'d - F2J5HAl(p<.001) S716FAL, Eflod + Al ] Rtk 2Hu] aloj| X = FAl| R Tl Hs]
T AIp<01) =2 A4S HERARITE FMS 3482 Al- (p<001), L& (p<001), A-T 15 7Ho2k-g
(p<001)2] -F-oJ3t EF7} LR om, AFEEA A3, CST HThe Efo]d Aol vls Exflo]d & f-2s}
Alp<.001) S7I5HAAL, Eilod £ Al o] ek 2F vlatof| A SAI- Tl BIsl F2ofskAl(p<.001) &2 A4
S UHER AT

E
R
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Table 4. Change of FMS points

Items Groups (G) Pre Post Source F
CSTG (n=15) 2.1+35 26+.517 T 12.800¢¢
Deep Squat G 896
eep Squa CG (n=15) 22+ 41 23+ 46 .
<G 7.200¢
CSTG (n=15) 23+ 46 26+ 51 T 6472
Hurdle S G 1336
urdle Step CG (n=15) 22+ 41 23+ 59
T*G 1.189
CSTG (n=15) 22+ 41 2.7+ 46" T 17.073%%¢
In-line Lunge w G 7.865%¢
CG (r=15) 21+26 22+ 41 @
T*G 6.146“
CSTG (n=15) 24+ 51 26+ .51 T 4.948¢
Shoulder Mobili G 114
oulder Mobtiity CG (n=15) 25+ 64 25+ 64
T*G 1.120
CSTG (n=15) 23+46 25+.52 T 3.027
Active Straight Leg Rai .
ctive Straight Leg Raise CG (m=15) 23+.49 2349 G 172
T*G 3.547
CSTG (n=15) 2.1+ 46 27+ 49 T 184849
Trunk Stability Push- G 3298
ey Fush-up CG (n=15) 20+ 38 23+ 46
T*G 2734
CSTG (n=15) 22+ 41 28+ 41" T 12.100¢®
Rotary Stabili G 7.875%¢
otary Stability CG (m=15) 21435 23+ 46" .
T*G 4900
CSTG (n=15) 155+.52 185+1.13™ T 68.6539%¢
Total Point G 19.938%¢
oo CGm=15) 153+ 105 162+ 108" o
T*G 20,8984

All data represent means = standard deviation. T: time, G: group, GXT: groupxtime. Significance of main and interaction effects: © p<.05, ““
p<.01, “®® p<001. Significant difference within same group : * p<.05, " p<01, " p<.001. Significant difference between groups at post : *
p<05,% p<01,™ p<.001.

)
o2

Aduk Ou A %‘Z‘_ 5] :L:'e‘zdﬂﬂﬂ A7 7WdE 913k Fof Egjlo|de] aatol it A+l
Al &4 oS0l EapAoetal 7= 7]54
(FMS) 7&’\}01] EH?_PEM ?_Wéi}EEﬂO Fo] BIHE BAS s RESH Aol 2 At
glloid A& o] gl FAF the St o= 851ke] Fof QFY3} Erjlo]ido] FMS &4 1]
Qo 12} =] QIeh T Ak FMS AR 7 7HA] 2219 THA| 5, | AT E, Q2] 71%], 33 oF%
1 F-ol|A 8F1ke] 3o QFgEt Erflo]dE Bl f-olg tﬂi}ﬂ et a= gRIstele) & ek
A Qe AP ATLES A B, Bodden et al. 2015y 4577 14 2-50] FMS A2 7HAEII T B 1S
R, F T2 AF-S0lM & Fof P #-50] 7154 4% Q] o3t 7l 7R Sttt B syl
Ch(Bagherian et al., 2019; Celenay, & Kaya, 2017; Sc’epanowc etal., 2020). ] AFAFE2 ZH2 7|7He] Fof EFo|
g FAEE 229 widlol] 3784 H2kE & 4= kil shod, Fof oFget =z o] F2 Al d/de] 3
A o] A S R 42 ‘iiqhiot%—J o)A}t ATk o 4= ek
2 Aol|A 3784 RIghE ERIS Al 52 7154 22 Al o] T8-S T4l = AlA| Aute] oy
HAAE T 4= Aojof 2 H4E HHE 4= = THA|=H, o] & flolAl= Fof :L'-cr—‘ﬂ Sler el i g
o] 2HH & ojoF SHh(Cook et al., 2006a, b). B AT E} Q12kQ1 2= 2{F0| A It FE3} Fole] 5o o]
E7|7kA] Al Z4ke] 7hs/d 1t QF o] A o 2 | ojof it 4= Ql= J—W]O]EP. E5| | AFE

i nE s
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L Folalel gl el 4, thERa B2 S0 vk obgael 7}, 123 53} o2 ma
£ F7H 502 o] BE|olof 4:as 4 Qs HARM £ qle] o] Qbgst Ero]d me o)A A
F)E 522 Eof vl 280 Fsigl e

Fg/do] EHE 7] wiizoll o]2igt AThE 7Pt Al H T &
79t SAKSHA| Dinc etal. 2017)E 7154 22 /1S 95t &5 T2 1S AAJSH AT Y AFE &
B3} 2 Ao M [t /M S HuslQlEd|, 25 2A1E 53 Fo] 2819 oL}nggJJ, FaJXo| SFAE]
7| wWiEo 2 FASIIT B3k 3 QP Al = sl w4
o} Aj] 250] 4142 BS R Suslolo} 2 1S S 4 91t £ Q1 Eelold 3 U1 271 5
ZYo| 34 oHg A ThAl|o} B0 2 Ql TS 7HA| AL QlofA] f-o)3t Mgt H ol A _;m;pgq
Séepanovié et al. 2020y 6527+2] Fof Egloyd =g 12o] S| %] Q
€ 205 2ASIET, & A7t FARHL 515 28, o2kl ©A], 3
SHE Brogiet o] el 2 Aol A felgt Hists Hel 27 FEE2 B 5101 :Ltr;b] o]—z(;]/d o]

lrr

S sl ojof 22 H4E S 4 Qltk &, Tof HHE} EEﬂOl%é 5ol I otx|et 2Hr Y M =
H 2859 AT H882 76 2R Al S 9A| Yo YA ekt S8 E-S 5t
Al Fth(Séepanovié et al, 2020). Séepanovié et al. (2020) A7} Z2], & ALof A= 5|5 AFloj|A 5-o] 3 i)
€ Holx| &=, o= Edflotd = 1580] XpolojjA] vl ZHTHIL A2 2 A TR I HolA= 3
o] T-5-9] P/l MY Tl 5714 7|12 B42 HHE Sl M| E Z71E Foll T2 T3S 283k |t
™, Séepanovié et al. (2020)2 ZHH} o} 7)) THA ] 7h5/dof FPE S FE WAoo g ma el s /g3 }9&%

o, 35 A8 1A|Q] ¢ ZHF £ AR F 2| 9] 715 dol| wh 2R 4~8fo] Hetx| 7] wiZel Elold

& 344 ks Hel Ao g gyt & Aol jolgt M UehR] 942 3 of 7 7}5”4
&4 te=g]7] A2 o7l WA} g f S o] f/do] I A FEolojA £ A+t Ejlo]d
T2 oA FREE FA| %2 s4o] 7] wiZell fofet aafrF YERA] ok 2l e & b o] =
Anderson et al. (2015), Bagherian et al. (2019)2} Séepanovi¢ et al. (2020)2] Aol A= B 1o} ke Ants |
Rt -/ Tl 849 FAA HstE R Eo17] floliAe 794 Boldl 5 T52E T/dE Exo|
g 23S 285 F7HA Q1 A7 E QST AR HIL.

2 el 54 949 Al Aalte] Aghe wisr] 2e]
o, 7154 949 S2e Wrleh 28, 2 B4, A4 Alo], 127 o] ob 53} 22 14| Al
29158 7K o e 2Aa 4 9lrk S AAT Hojel Fo L £ 43 A] 4ol e FE
23 A 29102 A7|E|n, Fo] 2elo] okshe ARK| S B Se e AalAA 5|0 &5

=
/gol| 710SHH(Cook et al., 2006a,b). EE3F T.0] QFYJ(core stability)= F+= 51 2]-Z7H-J o] 554 (lumbo-
pelvic-hip complex) F-2= E3Foh=tl, QA F2| Y T A= =880 A 3k 5-2ke] /g, gh A|oj7h =
2]9] o] %|F E4(terminal segmenty’FA| 8202 HGE =& ZHF FH F50] 91%]¢t 5

A= 58S oJu|Sth(Kibler et al., 2006). W2tA] Fof QFYA Egfo|do] a7tE Elst 2 olq1o] A=
Bagherian et al. (2019)°] A A3 T 2] A|of 2} QHg/d o] .0 HE] A}A](core-extremity) = T F-E HH
(proximal- dlstal)”}xl HAxlo] FHHThE o] 22 S AR|RITh E9F Fo /MY #-5-2 o] £59
Agto] 22 AA &4k} ATkE]o] Qlth= o] Z(Huxel Bliven & Anderson, 2013)0]] w2} £3)x]o] Fof QFg A
2 5125} 51 S| 19 252 AREE ol ATx 4 Al £4F 49} Bo] Skt HE A|Aat

Fb

\'|
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FMS 7|34 2249 £30& 7okl 54 22 Al AlAle] AEs Edst7] 913t 7t iR o] 7] whiE
o & Aol A BE HAF FEa F H4o] foJ3t g2 ol HY/d Edllold= Foll 7154 =4 Al
AA|E Alojsti A B84 0= Fats et dutetn Az 2 AtollA] ERlE Fof oFg/A Ego]
Y= 537154 24 #iEle] 72 Fo] M at v 58 o] 2 ko] witol thefet =5 &
ofof] w2 &4 '] of| = 372 o 2 A8-5Hh= /13 A7 (Huxel Bliven & Anderson, 2013)2] Hsfjol| = 52

AT ti/gAke] 420 Foj, AW H| WA, thefet Ao Fof QFYE} Egl
ol'd B} A, 154 J Eg l |'d SAeRe] H| WL A 52 F5to] SA7|HF Edjlold =203 Zidat B
5 9le A0 Yz,

Conclusion & Implication

2 QI A theh e o 2 s37be] Sof Qb4 Exo]do] 75 229 4ol m Al FhE
ot A} 44 E|2Ie}. WA thEH 3098 Tof P4 Edold Ak B4 Mgko R 725}e] Exo]

o
W QThe 877k e 33 2uk 29 Fo] 280 ok ZBE of3t Erjolde A-HF te] 91l wjz
WHom 9% rol Eere 2l Alxa} 22]9] AI(EMS)
A
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