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Pilates Exercise on Lower Limb Alignment
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Objective: The aim of this study was to investigate the effect of an 8-week closed kinetic
chain typed Reformer and Chair Pilates exercise on static and dynamic lower limb alignment
for healthy female adults.

Method: Ten healthy young female adults without musculoskeletal injury history in last
6 months (Age: 29.3 +3.5 yrs., Height: 165 + 3.4 cm, Body mass: 58.2 + 5.4 kg) participated in
this study. All participants asked to join the 8-week closed kinetic chain typed Reformer
and Chair Pilates exercise, and the program was conducted for 60 minutes twice a week.
Participants were asked to be measure a static Q-angle and performed free squat one week
before and after the program. A 3-D motion analysis with 8 infrared cameras and 5 channels
of EMG was executed in this study. The effectiveness of the training was evaluated by paired
t-test, and the significance level was set at .05.

Results: A significantly decreased in internal rotation angles was found at hip joint during
free squat after the training. Also, significantly decreased in lateral rotation angles were found
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at knee and ankle joint during free squat after training. Finally, significantly decreased in
muscle activations were found at adductor longus and peroneus longus during free squat

Conclusion: From results of our study, it is concluded that an 8-week closed kinetic chain
typed Pilates exercise positively effect on lower limb alignment during dynamic movement.
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et al,, 2005).
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A4t 2~300] 2l od 10E(Age: 29335 yrs, Height 165
+3.4 cm, Body mass: 58.2+54 kg)0| AFCHMXIZ XHo{stSd
Ch &2 O7ls KO o g2l9lzlel Qs He 2 Al

S| QO TH(KNSU 20201231-139), CHAFRFOIA| SIL0f CHSH =

o
=2t 230 H SAME TEe = Ao HOSHUC

2. g} o xtE A

_onl__ =20 o [
o Fl dEdE MYESHY deds TS = I
At 2|ZMet HOjE HEcH TEtHA 2SZ2IY2
<Table 1>1F Z20 F¢l

Table 1. An 8-week reformer & chair pilates program
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Condition Program Tension Repetition
Warm up (5 min) Breathing & standing roll-down 3 reps
bosu exercise
Main exercise (45 min)
Reformer Second position parallel 2 red & 1 blue 10 reps
Supine position Laterally rotated 2 red & 1 blue 10 reps
Footwork series Wrap toes on bar 2 red & 1 blue 10 reps
Toes apart heels together 2 red & 1 blue 10 reps
Lower & lift 2 red & 1 blue 8 reps
Hip lift 2 red & 1 blue 5 reps
Standing position Side spilt abduction 1 red 8 reps (R/L)
Side spilt carriage leg pressing 1 red 5 reps (R/L)
Side split platform leg pressing 1 red 5 reps (R/L)
Lunge 1 red 8 reps (R/L)
Single thigh stretch 1 blue & 1 white 3 reps
Chair Forward step up 2H/L &1 UT 5 reps (R/L)
Backward step down TH/L&1TH/T 5 reps (R/L)
Elephant 2 H/M 3 reps
Cool down (10 min) Ankle exercise 2H/AL&IL/T 10 reps (R/L)
Lower & lift standing 2H/L &2 LT 10 reps
Cat standing front 2 H/T 3 reps
Stretching TH/L&T LT

Korean Journal of Applied Biomechanics
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anterior superior
iliac spine

| center of the patella

tibial tuberosity

Figure 1. Q-angle definition
(Heiderscheit, Hamill & Caldwel, 2000)
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(adductor longus), 7tZ& &2 (vastus lateralis), &5
(vastus medialis), 2’8 ZZ(tilbialis anterior), 71&0t2|Z(pero-
neus longus)Ol EMG EHT=SS RASIALE. 2 282 #E
IHE 9Isto] Ao AHEE SHM ZH(maximum voluntary
isometric contraction: MVIQ)2 5X7F HHSIF M, EMGE
1,000 HzZ H|O|E{E # 53} % CHKendall, McCreary, Provance,
Rodgers & Roman, 2005). & TN ALEE S22 EII5t
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SHA| ZH REE AESIRICH 2 F SHX2ES nYst
7| 2I5t0f 24709 HrAtOFARL 4719] O F2{AHE T
Xto| =0f B&SIRACHFig. 2). sHESHE KMol EEE H5H
57| RISt AR 2|20 ME HAISIYLH O|F mE

Aol 520

9
S

=l

2ol
M A[HE (event; B)X |

HE KMo M 2B Sta5t
KNSLE EE0t2 AIFE 212} B, B2, 2|1 B32 HolstR
o 10 E2 K& MEE $=FTFZH(Eccentric contraction
phase: P1) 2|1 E20IM E3 THX|E & =57 Con-
centric contraction phase: P2)2 T£3} 2Lt

Effect of an 8-week Closed Kinetic Chain Styled Pilates Exercise on Lower Limb Alignment 131

Figure 2. Maker & EMG Set-up
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Table 3. 3-D lower extremity joint angles between pre and post Pilates training during free squat unit: deg
Dlane Joint Eccentric phase (P1) Concentric phase (P2)
Pre Post Pre Post
Hip 93.12 (3.92) 93.50 (8.08) 92.95 (4.01) 93.48 (8.04)
Ext(-)/Flex(+) Knee -119.4 (17.9) -111.8 (22.1) -119.5 (18.0) -111.8 (22.1)
Ankle 31.70 (4.29) 29.73 (4.31) 3143 (4.22) 29.57 (4.30)
Hip 0.06 (2.42) -1.37 (2.12) 0.20 (2.04) -1.34 (1.89)
Abd(-)/Add(+) Knee -1.52 (1.65) -1.97 (1.817) -1.88 (1.57) -2.65 (2.67)
Ankle -548 (4.84) -5.22 (6.23) -5.57 (4.68) -5.24 (6.25)
Hip 11.05 (6.76) 4.69 (6.01)" 11.30 (6.46) 4.71 (6.03)"
ER(-)/IR(+) Knee -6.22 (3.78) -2.04 (3.16)" -5.41 (3.88) -2.39 (3.26)"
Ankle -7.05 (5.86) -3.67 (3.13)" -7.14 (6.02) -3.80 (2.99)"
*indicates significant difference between pre and post (p<.05)
Table 4. Lower extremity muscle activation between pre and post Pilates training during free squat unit: % MVIC

Eccentric phase (P1)

Concentric phase (P2)

Muscle
Pre Post Pre Post
Adductor longus 19.74 (16.30) 26.20 (46.15) 24.46 (7.05) 20.18 (22.78)"
Vastus lateralis 56.25 (36.60) 48.12 (27.89) 69.83 (35.81) 73.54 (32.62)
Vastus medialis 37.15 (14.19) 49.25 (16.00) 65.68 (26.61) 82.52 (32.05)
Tibialis anterior 62.69 (20.68) 52.06 (20.14) 56.77 (22.34) 59.77 (24.41)
Peroneus longus 20.20 (5.42) 15.66 (6.25)" 2247 (8.59) 19.97 (11.54)

*indicates significant difference between pre and post (p<.05)
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