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ABSTRACT

The purpose of this study was to determine the effect of Pilates Reformer training on gait improvement of subjects with asym-
metric pelvic rotation. The seven subjects with greater pelvic rotation in right swing were assessed twice, 4 weeks apart, during
which there was submitted to a Pilates Reformer training (three 40 min session per week). The kinematic data consisted of pelvic
rotation and flexion angle of hip and knee joint was measured during gait. In comparison between both leg swings, max, min and
range values of pelvic rotation was not significantly difference. After training, range of pelvic rotation in right swing was sig-
nificantly decreased, but in left swing was not. In comparison between both leg swings, the values of max of hip and knee joint
angle was significantly difference. After training, max values of angle of knee joint in right swing was significantly increased, but
in left swing was not. The result of this study revealed that Pilates Reformer training was effective in improving gait to symmetric
pelvic rotation.

Keywards : Pilates Reformer Training, Gait, Pelvic Rotation
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Figure 1. Measurement setting
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S 7A (posterior superior iliac spine [PSIS])E Sl= A
I 7E3e] =2 A2l th(Vogt, Portscher, Brettmann,
Pfeifer, & Banzer, 2003; Figure 2).
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Figure 2. Pelvic rotation
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STHp<.05). WHH & E57] b HA Nt ¢ &
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Table 1. Exercise program of pilates reformer

Condition Program

Tension Repetition

Warm-up (5 min) Standing Roll-down

Breathing

Bridging for back flexibility and stability ~ All spring

Pelvic clock

3 repetitions
8 repetitions
8 repetitions

All spring 8 repetitions

Main Exercise (30 min)
Footwork series Heels in parallel
Toes in parallel

V Feet position
Wide Feet position
Single leg on toe
Single leg on heel
Alternate calves
calf stretch

Bridging & Pelvic lift
(with pelvic clock)
Abdominal Work 1 100's
Leg work Circles
Scissors
Leg lowers
Hamstring stretch
Adductor stretch

supine on carage
(Triceps, Deltoid, lateral pull)

Short box abdominals

Arm work

Abdominal Work 2
Prone Work Pulling straps
Knee stretch
Elephant
Long stretch
Splits series Side splits
Knee stretch

Side stretch

Lunge

Mermail

2 red & 1 blue
2 red & 1 blue
2 red & 1 blue
2red & 1 blue

2 red 8 repetitions 3 sets

8 repetitions 3 sets
8 repetitions 3 sets

8 repetitions 3 sets

2 red 9 repetitions 3 sets
2red & 1 blue
2 red & 1 blue

8 repetitions 3 sets

8 repetitions 3 sets

2red & 1 blue 8 repetitions 3 sets

2 red 50 repetitions 2 sets

1 red & 1 blue Right/Left 8 repetitions 2 sets
1 red & 1 blue Right/Left 8 repetitions 2 sets
1 red & 1 blue Right/Left 8 repetitions 2 sets
1 red & 1 blue Right/Left 8 repetitions 2 sets
1 red & 1 blue Right/Left 8 repetitions 2 sets

1 red & 1 blue Right/Left 8 repetitions 2 sets

8 repetitions

Right/Left 8 repetitions 2 sets
Right/Left 8 repetitions 2 sets
Right/Left 8 repetitions 2 sets
Right/Left 8 repetitions 2 sets

All spring

1 red & 1 blue
1 red & 1 blue
1 red & 1 blue
1 red & 1 blue

1 yellow Right/Left 8 repetitions 2 sets
1 red Right/Left 8 repetitions 2 sets
1 red Right/Left 8 repetitions 2 sets

Cool-down (5 min) Standing Roll-down

3 repetitions

2. dgadEn 2248 =28 2
(1) A A% E8Z3} 9% E57| 7| wHslke)] nla
041:—1_,4-% 7]-1:_/] AEH%A_‘ _g)__E_éZ: _i_g!%ﬂ ]/\1}‘_; 21.48+
20704 26.78+2.48°%, Y& 57 oM 22.77+6.87°
oAl 21.22+1.97°2 Hebd|~ gxw FH HAE & e
E&7] 7l wskgel gk ztol7t ATHp=.017). 2
U HelX = frolgh xpol 7t YeRA] 23k Th(p=.240).
FEHE Axe] HUpe LEEH EE7VIAAE
57.18+3.97°N4 66.63+3.17°%, 9% EE7]oX = 58.96+

9.74%I14] 58.58+6.35°= FEteHl~ lxH FH HAF &
the] E57] 70¢] WstEkl] 213k xlol7t YATHp=.016).
Ty el e & vl 571 2l feld xfolvt v
ERA] ek9ktH(p=282)<Table 3>.

(2) 7zt E571 9l BA AF Q92 | 75
F3 Z= wsh vl
=] 71-1:94 71— OE&jq. ?:
S Hlaell A, FHohgk B M B2 °1H
BRI gkokthzbzt p=.082, p=.115). Wt
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Table 2. Comparisons of flexion angle of hip and knee joint before & after Pilates reformer training (unit: °)
Rt. swing phase Lt. swing phase
pre-test post-test ’ . pre-test post-test ; . F p"
(mean+SD) (mean+SD) p (mean+SD) (mean+SD) p
Hip
Max 21.48+£2.07 26.78+2.48  -2.583 .082 22.77+6.87 21.2241.97 574 606 12211 .017*
Range 16.16+1.84 20.02+£1.94 -2.202 115 19.55+6.81 18.29+£2.69 464 674 1781 240
Knee
Max 57.18£3.97 66.63£3.17  -9.663 .002* 58.96+9.74 58.58+6.35 A19 913 12392 .016*
Range 45.98+6.61 49.97+4.66  -2.541 .085 47.10+£8.87 46.12+7.65 248 820 1450 282
' Paired t-test
" Analysis of Covariance (ANCOVA)
Increased values in pelvic rotation : rotation to right
Increased values in pelvic elevation : elevation of left innominate bone relative to right innominate bone
*p<.05
Table 3. Comparisons of pelvic motion before & after Pilates reformer training (unit: °)
Rt. swing phase Lt. swing phase
pre-test post-test t \ pre-test post-test t , F p'
(meantSD)  (meantSD) p (mean+SD) (mean+SD) p
Rotation
Max 7.38+2.75 4.12+1.43 1.853 .16l 9.18+1.94 6.02+1.58 1.895 154 5395 .068
Min 1.25+1.69 0.13£1.78 742 512 3.53%£1.58 2.234+2.12 779 493 5216 071
Range 6.14£1.15 5.64+1.01 11.848 .001* 3.83%£1.30 3.90£1.60 1.525 225 .029 872
' Paired t-test
" Analysis of Covariance (ANCOVA)
Increased values in pelvic rotation : rotation to right
Increased values in pelvic elevation : elevation of left innominate bone relative to right innominate bone
*
‘p<.05
o 7} oE%) 9% F57] W) FA AT vEAM, & FAow FuAd ws] LEXGIANeE BY8 4
2% 55719 Hugol 57.18+3.97°04 66.63+3.17°2  Efoll Eo|X B Highe 4H 9] b HAgko] 0%

oA Aasld ok (p=002), 9% E57] dACME
58.96+9.74%1|1 4 58.58+6.35°= 2|3t Wz} VR A] &
UtHp=913). T LEEN} A% £57] RFdAM &
Al A5 7ol folgh zfo]7 VERA] ek9kth<Table 3>.
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AR o 2ZA] AAAR] 43S YIA7 = =2
BI7E AT o] & AFAHE SElEFaL Sl 8t
ARk s eE8Fo T ESHE ol ®BaS sk 9)
= ASE Yeht £HA(ZE)H HAsH EAlsks &
3 ulE ko] ZAIE vi=E HE A7) 0SS &
A = AATE Lee (2009)= o]l FFold Zyte]
2ol Azl 73-9+= ¥l <H(abdominal muscle), 2
£ 7] (gluteus minimus), F7HE7](gluteus medius), 3
H3d vZ2EgZ(external rotator of hip joint)e] <&
okslel fAAd HS, YHTE FEEH X (internal rotator
of hip joint)®] ©=o] A& wZar STt webx] Fuke]
H91E WAk AEe YU (iliopsoas), HrhEZ<
(rectus femoris), F'@tie]Z(hamstring), YBFHE E&
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