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Effects of Combined Training on the FMS Score
in Woman Rugby National Players
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Abstract The purpose of this study was to find the risk factors of injury by FMS and to investigate the effects of
12-weeks' combined training program on body imbalance, physical fitness, muscle strength and FMS score in woman
rugby players of the national team. Fourteen subjects were woman rugby national players to participate in the 17th
Incheon Asian Games. These players tested FMS and performed 12 weeks' (May~Aug, 2014) combined training
program (4days, 120min>). Statistical evaluation was undertaken using paired t-test (pre vs. post). The results of this
study were as follows; Frist, the score of FMS test on Deep Squat, Hurdle Step, Active Straight Leg Raise, and Trunk
Stability Push up were significantly increased after 12 weeks' combined training program (p<.05), and also Inline
Lunge (p<.01) and Rotary Stability (p<.001) were significantly increased. However, Shoulder Mobility was not
significantly increased(p=.104) although the tendency of increased was FMS score. Second, the sum of the entire item
was significantly increased after combined training(p<.001). These results suggest that 12-weeks' combined training
program has effect of improving FMS score and low-injury risk in woman rugby national players. Therefore, we
consider that FMS have effect on prevention of athletic injury and improvement of athletic performance in woman
rugby national players.
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1257k9] BIEF o] do] F7l® X2 u]d4E2] FMS(Functional Movement Screen) F<rol| mjx]& F&F

2. A W Table 2. Test item
Test item Measure
2.1 A ChAt (1) Deep Squat
_ = _ _ (2 Hurdle Step R/L
B aTe] e 20149 175 ARSAY oS R
o Z7Fe FH|st= w7 E oqx}ﬂu] A 1498 o) @ Shoulder Mobility RIL
- - - = (6 Active Straight Leg Raise R/L
o spglon], Adel ek S 8] Akl ofshE © Trunk Stability Push Up
AR A FAE flaf Ao T S @ Rotary Stability R/L
kTl A oS AAA 54 Table 13 2tk

Table 3. valuation basis

Table 1. The characteristics of subjects Valuation basis Score

Ageyn) Height(cm) Weighi(ke) @ Perfect movement 3 point

N=14 21.78+2.00 167.00::4.88 65.06:£5.94 @ Normal movement 2 point

Values are means + SD. @ Don't movement 1 point

@ Pain 0 point

22 7|sH SE dAt
(Functional Movement Screen, FMS) 2.3 EstEgo|ly =2
FMS &4 Cook 5{15]¢} Cooks[16]01 2l5te] 7H ARodAls 2577 79 49 13] 1208 o) 5§
e 77 e SRR FAENe SAUHS Edo|dxaafs Faaton, X213 Table 3
el sAste]l AAe s dESEA FMSE A5t oA B ule} o] FH|SE (208), SR 520
AMAY SAAA] AHEE FHE] flstel 7 o] B2y B 9% (70%), 181 AESE (10507 e
FhgtE ol gsle] =Esldon &4 ¥ =3l 3 At} %5 PEl= Aerobic exercise, Circuit training, ~L
< T3l SAHATE AESITE FMS SRR 7} 2|31 Core training S 2A|8F9 o1, &5 J s RPES
7|5 Table 29} Table 3201, % 21300] WHel™, 23 MAsAT,. 0~450= 12~13RPE, 4~85Fo]:=
2

@~6, O FE2 95, L 2HS PRSI, HF A3t 14~16RPE, 9~125F9)= 17~18RPE F%02 AA3}9]
oA 7P AA U A5 7158k G 715H o Aae BREy oY WS Table 404 B
% ZAH= Table 29} Table 304 Bi= nje} 2o}, njo} 7).

Table 4. Combined training program

Exercise type Exercise program
Mon, Thu (Upper body) Tue, Fri (Lower body)
-Stretching
Warm-up -Form roller
-Ladder drills
Aerobic exercise -harvard step box -11min running
-push up,
shoulder I Y T, ;“:ﬁitsq“at’
-shoulder _press, -wide Squat,
-lateral raise,
-front raise -lunge
Circuit training ’ . -lunge(side, 45, walking)
-bent over lateral raise, ood mornin
Combined exercise -bent over row, s . &
-deadlift,
-lat pull down, . .
-standing calf raise,
-low row, _step box
-pull up P
plank, side plank, crunch, sliding crunch, knees up crunch, heel touch, flutter
Core training kicks, V- sit up, secated knee up, bicycle crunch, hip raise, bridge, one leg
bridge, mountain climbing, superman back exercise, back exercise
Cool-down Stretching
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Table 5. The change of FMS score after Combined Training program

pre post P
Deep Squat 1.50+0.17 2.07+0.16* .014
Hurdle Step 1.71£0.16 2.00+0.10* .040
Inline Lunge 1.930.16 2.5740.13%* .007
Shoulder Mobility 2.00+0.14 2.29+0.12 .104
Active Straight Leg Raise 2.57+0.20 2.86+0.09* .040
Trunk Stability Push up 1.14+£0.14 1.93+0.24* .015
Rotary Stability 1.2120.11 2.00£0.00%+* .000
Total 12.07+0.47 15.64+0.42%** .000
Values are means = S.D. *p<.05. **p<.01. ***p<001.
2.4 X2 X2 A BItEF Y T 220+0.12F 7t Zrlel= A
ZHE BE A8 SPSS 18.02 olgdte] HiM) = EAAN SAH Foaesls =EeA REsith
3 RZOASD)E AEsldon, 1253k By gy AAE 97EIE Table 59 2t
ol -Fof] W2 FMS H4E Hlwalr] 3| Paired
t-testS 2 A5} Ch(statistical power=0.864). 2= 7
A el E a=05% AAetglttasly] $18) Paird 4, =29|
t-tests AABATE BE FAA 79 FE2 =052
A5 ) I ATE 277 BEgE Y-S Bl iR
o2 U HFES FMS A59 Wgles fEstal olE
EQ& M50 548 dS-Hrkstal w7 s ojzken)|
3. oziq} s 24719 de s A=A
AYEXFEY] A7E F4E AT 77 FHo
1257e] BEGed A-F FMSESY wal= L ASKHQ Edoldat AvI7h v oE A oo}
Table 50141 B3 u}o} 7+o] Deep Squat FMSAFE= 2 817, o2igk Exold Bl 7] a4 el Ak 3
FEPold A 150+0.17904 EaEGoYd I Tow oPlshe ALE oY HdgATelA BarEal 9l
2.0740.160.%2 §olatAl 2715910 (P<.05), Hurdle  FH20-22].
Step FMSH G HEFo|YH 1.7120.16014 HFE Hu|xgo] Ae, g A|EEe ~x = Ao 919
glold & 2.00£0.12 5 9JaHA Z71E 2k P<05). = ©] 68~96%(Rugby league)ell o|2m o] FH==
gl Active Straight Leg Raise®} Trunk Stability Push up F2 A9} o7 H9le] FA3 QA A, B
ME FMS A4 Edold & o5 Zvisgle EHMY, HXI® so= yEhsan s 3 Ao A
(2.5740.2 vs. 2.86£0.09; 1.14+0.14 vs 1.93+024,  MR=7F 7H w2 Ao= HusQu23]. &3 ¢n|
respectively. P<.05), Inline Lunge°| A= EgEH oY A71HE sz sl ZAAC dEgle]l HE
A 1.9320.160014 EFE# Y F 2.57£0.130.2 Fo  (tackled)= <3 7P WIHsHA dAE o, A7
34 S7FE$THp<01). Rotary Stability®] FMS 4= (scrum)®] B-polle F7ge] sglo] v 2 slow <
L Baegoly AETE Ego|yd o Sojat 27l HA UTH23] XX sl FH UQleRE TS
22 W(1.27£0.11 vs. 2.00£0.00. p<.001), AA|&E2o 9 ZAgto] 3y 24 A, A"EgE, o)xle] £~
45 P4 Total FMS A5E BgEedold d 2 A8l SAAAS] 2852, (gender) Zo] 5]
1207047914 BHEF oY & 15.64+0.42% 3ot  HAHUACM[11,24-27], 53U} o] d9 2F = sl 7
A =obdl Foz UERIt(P<001). e 5 B 63%S] w2 A APLECe] BaEiri2s].
Shoulder Mobility =047+ B3teg o]y A 2.00£0.14 FMSE 2913 2454, 529 A 5& 47t
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12537+0] BRtEolgo] Z7tthE oA Hu] 452 FMS(Functional Movement Screen) =0l WX F3F
sto] Aslle] A9dS TTH7IE AdS sk 54 gk Ao AlmHrh o] AFolA AHEE HFE 0]
EFolM[16-17,29], T3 FMSE F3d] vl g&4 Txo JEa ol F9] Squats} s s> £3d 2 1
2 Y 48 T Heete] Ax x| Ay 54 W, FERE] 5% Ao hEEY FeEs §
TS At 2 7EA7F dvka @ 45 Aoi30], L sk AEARRIY T 2EHAE HAsMTIE A
b 57 FMS AFolo] #Al] digh 22 o o2 dEA Jom[33], ge7iet HE 5o &S
5] w=gke] oA 7F wolglth{31-32]. Aol 9o} Fadg 57l Yol 2 hHAFT 59
FMS®] 7717 S22 Q1Ale] thedsh o] SA3 Z&S @A Bnk ol ddiet 1 o] Az
A T, A, Zolo A T ERITOEH S A3 A F8% o BHAHA QUTh38]. E
&84 298 Fdsta 2o wE &49] o] 3k Active Straight Leg Raise f%%% 1257+9] Form
WA F dE Ao R FMS A9 40l 14 roller 53 2EH A g FAK el 93 FMS
2 olstd wdsie] Ade] w2 Ao E HiEal 9] Ae7h FdE A= A}EQD}[”]
tH17] Trunk Stability Push Up &2 A &2 el A
FMS 59} 2dslle] 18 xe] Aol gk dad Core QP8R E tist JRE A|lF3slH[17], o] AT
Tl A, Kiesel 5{14] FMS 1473 o|ato] m2&5 4 o AFo|A 125778 EFEH | S FMS A7}
FE0] 144 o] w2 MAFEd HlE e Aol Al S7HE A THp<.05). o] AT-olA HAlH 53t
Hrp Erha Basgon, st A4E gider Edo|dZ 2139 Push upEH AAASEES O
@ Chorba 512919 A7olA%E FMS 57t w2 A F B AAS 59 AASHS 43AA &5 9 A%
Eol &40 o] Bt rha wYst A0E it F 5 7ITHOE s FE 29 VeS MM
Atk ol9le] O'Connor 5{34]2] A9} Garrison 5 sle] FMS A47F 718 Aoz AZET40].
[35]¢] AFolAM % FMS H57F WAL 1473 olstd v %¢) Inline Lunge %%-3— PFEolHd e g ¢
B f8e] B =2 ZloR EuEch a2y AA, diEAREEY A, 18 a e F59 o
Kiesel 5{36]9] Aol v H4o] &S 700 Ad sk 4RE xﬂ%—ét}[m] Inline Lunge 3HZ-of A
TEEXZIIAS Agehd delY HES 2Y 5 Ut E 1257 Efeld &, FMS A7t Fo5HAl ST
aL el e, Peate 53719 AgelME A B e (p<0l), ol HFEUIZRI N EFH o
© = 3} Core program & A3S oF 44% 7HAaA7])= A= A8 TH9 Lung 23} Ladder training ¥ 3§ o]
EHE Hoktha Bastgith oAl AelA % 12 Inline Lunge® 75& "] AN AmE oy
F7re] BIlEgolYzz aa AA I FMSe FHo) 3+ Lunge =210 o ;\]7 olol] M4r9] A|FolAd F
Fo8HAl S7FE A 21 (15.64+0.42, p<.001), o] 413§ AEE FF it 1 35 A S EAAFE 24
AT AdelA] BiastglRe] EREH Y-S F5to PoRA AHE 2K TS e Fag o
7 R oA R ATEY] e APl oigk Af 4] SirH41].
Ao g3t AUES & F UMTh Rotary Stability= A9} 3H4] A2 £2419)& E3
Deep Squat™ F@ol#dd F5, Wi, o, F59 89 S ERIF F Ue AAFEHORA, HF
7158 1378, 8-S, Hurdle Stept &3 = o BFFH 2§59 S HF, 29 T 73
o] 7154 FAQH 5o dFAH Al ek A +4US 9% A 2407 4R drh42). o] A
= A F35hH, Active Straight Leg Raise> ~E#3 o] Aol 1257+ Egtegeld Fo Rotary
v &2 7 e §-948 YebdIt16-17]. o] 9 Stability @59 FMS 47t oA FUkedlew
o] A3} A Deep Squat2} Hurdle Step, Active Straight (p< 001), ©]23F Av= BFEY Y-S &3 Core T
Leg Raise &52] FMS A47} 1257+ B EY oY S s dxE AlS " Brill & Couzens[43]9]
ol FolstAl S HALH(p<.05), olH g A= & ?i:r“ﬂ*ﬂ Core Edo|d-2 AZHRe] Z83 fidAdS
FEodEz R A FsheEH Squate] A3 AT A A P d¥RA 9 2EHES P
AP R Q3 ol FEHA] T ol Al gitkal Baste] olejgk AiE SIHAEGT
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wollA FMS A7k FolatA sl e
0}71] Shoulder Mobility 3o A1t Ego]yd Fof] o7}
7kt S BAAT A frolaeels dst
A H3}Ah Deep Squat®t Hurdle Step, Active Straight
Leg Raise, Trunk Stability Push Up2] &-&ol4 Edo]
9 ARt Egoly Fo] FMSe A7t frelsiAl 27t
H Ao H(p<.05), Lunge(p<.01)$}  Rotary
Stability(p<.001)°lA = Eglo]d ol #2314 Z7t4
Aoz Jelt) AA 329 A4 Ak walk Ego|y
ARt Edold Fol FolatAl 71 AKp<.001).
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