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Continued Mat Pilates Exercise Improve Basal Physical Fitness, Core Stability and
Back Pain in Healthy College Female

Hyojin Kim PhD, Changsun Kim PhD
Department of Physical Education, Dongduk Women's University, Seoul, Korea

PURPOSE: The purpose of this study was to investigate the effects of 8 weeks of mat Pilates exercise on back pain, muscle mass, iso-
kinetic muscle function, and core stability in healthy college female.

METHODS: Twenty healthy college females (aged 21.7 +2.5 years) were recruited for the study. The participants were divided into two
groups: mat Pilates exercise group (MP, n=10) and non-Pilates control group (CON, n=10). The MP group participated in the mat
Pilates exercise program for 60 minutes a day, 3 days per week for 8 weeks. Back pain and basal physical fitness were assessed before
and after the experimental period. Left and right core stabilities at 0°, 45°, 90°, 135°, and 180° were measured using Centaur (BFMC,
Germany). Isokinetic muscle function (60°/s) of both the knee and trunk was also measured using the isokinetic dynamometer Cybex.

RESULTS: After mat Pilates exercise for 8 weeks, there was a significant interaction between the MP and CON groups in back pain
during daily activity and lower back stiffness (p <.05), respectively. There was also a significant interaction between the two groups in
the left and right core stability at 45°, 90°, 135°, and 180° (p<.05, p<.01, p<.001), respectively. Additionally, there was a significant
interaction between the two groups in the right knee and left knee isokinetic extensor muscle strength (p<.05, p<.001, respectively).
However, there was no significant interaction between the two groups in trunk isokinetic extensor and flexor muscle strength (NS).
There were no significant interactions between two groups in the muscle mass of total body, trunk, and legs (NS), respectively. Regard-
ing basic physical fitness, there were significant interaction effects between the two groups in cardiovascular fitness, sagittal reach, and
sit-ups (p<.05).

CONCLUSIONS: These results suggest that continued mat Pilates exercise can improve back pain and core stability with enhancement
of leg isokinetic muscle strength independent of the muscle mass of the total body, trunk, and legs.
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Table 1. Programs of mat pilates exercise during experimental period of 8 weeks

Variables Exercise intensity (RPE)
. Program Contents
(time) 1-2 weeks 3-6 weeks 7-8 weeks
Warm up (5-10 min) Breathing Lateral breathing 8-10 9-10 9-12
Spine articulation
Stabilization Pelvis stabilization
Spine stabilization
Massage Foam roller massage
Mat Pilates (40-50 min) Legs, hips Shoulder bridge 9-10 11-12 12-13
Repetition & Set: 10-15 Spine articulation Roll up 9-10 9-10 11-12
reps x 1-3 set. Rest: Abdominal Single leg stretch 9-10 10-12 11-13
10 sec between sets. Double leg stretch NONE 10-12 11-13
Single straight leg stretch 10-11 11-12 12-14
Double straight leg stretch NONE 11-12 12-14
Crisscross 10-12 12-14 14-15
Hundred NONE 12-14 14-15
Spine balance Rolling like a ball 9-10 10-11 11-13
Teaser NONE 10-12 12-14
Back (spine, hips, hamstring) One / double leg kick 9-10 10-12 11-13
Swimming 10-12 11-12 12-13
Rocking NONE NONE 12-14
Swan / swan dive 10-12 12-14 13-15
Serratus anterior / arms (scapular Push up 10-13 12-14 13-15
stability) Leg pull front NONE 12-14 14-15
Side (lats, arms, abdominal, hips) Side band/ twist NONE 12-14 14-16
Leg pull side / leg lift side 10-12 11-12 13-14
Side kick 10-12 12-14 13-15
Roll back / legs & hips (axial Rollover / jacknife NONE 10-12 12-14
elongation) Scissors / bicycle NONE 13-16
Spine Spine stretch forward 9-10 9-10 9-10
Spine twist / saw 9-10 10-11 11-12
Mermaid 9-10 9-10 9-10
Cool Down (5-10 min) Back, pelvis massage Foam roller 8-10 9-10 9-12
Breathing Seated, lying

RPE, rating of perceived exertion.
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Table 2. Change of physical characteristics and VAS levels between the two groups after experimental period of 8 weeks

Variables Group Before After Source F p
Height (cm) CON 163.1+£5.7 163.3+5.8 G 2.027 192
MP 159.1+£9.2 159.0+9.2 T 339 577
GXxT 3.943 .082
Weight (kg) CON 53.5+90 534+96 G 011 917
MP 536+9.6 526+9.0 T 1.972 .198
GXT 1.706 228
%fat (%) CON 246+48 27.1+4.8*% G 2631 143
MP 27.7+£5.0 30.6+3.9% T 15.205 .005
GXT 302 754
BMI (kg/m?) CON 20.2+2.2 201124 G 748 412
MP 213+25 21.0+24 T 1613 240
GXxT 793 399
SBP (mmHg) CON 102.0£10.9 104.3+12.1 G 181 682
MP 1004+14.4 101.9+£13.9 T 504 498
GxT 064 .807
DBP (mmHg) CON 68.6+9.0 688+7.6 G 174 688
MP 67.0£1.6 67.0£94 T .004 950
GXT .004 949

VAS (10 point scale)

Lower back pain CON 4.37+240 448+2.72 G 8.689 018
MP 250+1.54 1.24+1.31 T 2226 174
GXxT 2.892 127
Pain during daily activity CON 3.92+2.08 3.53+236 G 5436 048
MP 2.70+£1.69 1.13£0.96* T 4.447 .068
GXT 7467 026
Lower back stiffness CON 292+193 3.07+251 G 4.596 064
MP 0.67+0.76 0.34+0.50* T 2.074 .188
GXT 5.467 046
Pain during sitting on soft chair CON 2.69+1.85 3.39+253 G 2429 .158
MP 2441217 0.89+0.78* T 2.188 177
GxT 3910 .083

Values are means + SD.
BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; VAS, visual analog scale; CON, non-exercise control; MP, mat pilates exer-
cise group; Before, before-exercise period; After, after-exercise period; G, group; T, time; G X T, group x time; F, F-value; p, p-value.
*
p<.05.
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Table 3. Change of basic Physical Fitness between the two groups after experimental period of 8 weeks

Variables Group Before After Source F p
Cardiovascular endurance (times)
Shuttle run CON 25.44+10.71 21.78+13.32 G 460 517
MP 25.00+8.11 28.11+£10.66 T 016 904
GxT 5.610 045
Muscular strength (kg)
Back strength CON 66.11+1.37 67.78+8.197 G 132 721
MP 64.67 +£16.79 73.67£16.90 T 7.341 015
GXT 3.470 081
Hand grip CON 25.01+2.48 25.73+2.01 G 047 832
MP 23.48+6.99 26.26+7.09 T 5.258 036
GXT 1.814 197
Muscular power (kg)
Long jump CON 147.67 +24.05 144.56 +27.89 G 066 .801
MP 149.11+£26.12 149.22+27.84 T 151 702
GXT 175 681
High jump CON 33.00+4.41 3333+£5.0 G 837 374
MP 30.89+4.59 31.22+6.91 T 114 740
GXT .000 1.000
Agility (sec)
Light reactions CON 0.38+0.08 0.33+0.06 G 191 668
MP 0.37+0.05 0.31£0.02 T 32357 .000
GXT 418 527
Sound reactions CON 0.30+0.08 0.32+£0.07 G 048 .830
MP 0.30+0.04 0.32+0.04 T 1.896 187
GXT 120 733
Side step CON 30.44+4.30 31.56+3.36 G 046 833
MP 29.78+6.53 31.11+£7.70 T 2.578 .128
GXT .021 .866
Flexibility (cm)
Sit and reach CON 16.92+9.39 17.27+£8.99 G 1.905 .205
MP 20.12+7.93 24,02 +4.86* T 10.203 013
GXT 5.292 050
Back and reach CON 56.42+7.27 54.64+9.16 G 449 512
MP 51.85+1.87 53.83+9.45 T .003 955
GXT 1171 295
Sagittal reach CON 111.67+17.93 108.89+22.07 G 354 .560
MP 109.33+1.82 120.33+14.92* T 3.259 090
GXxT 9.151 .008
Frontal reach CON 118.67 £22.89 117.00+2.13 G 012 913
MP 115.00+12.29 118.67+13.66 T 238 632
GXxT 1.695 211
Balance (sec)
Blind single leg stance CON 21.18+£16.48 18.76+23.17 G 1.313 .285
MP 18.34+14.33 4030+27.84 T 5.539 046
GXT 2987 122
Muscle endurance (times/min)
Sit-up CON 28.00+£10.11 29.11+£10.44 G 0.596 451
MP 22.22+10.66 28.11£11.25%* T 14.230 .002
GXT 7.501 .015

Values are means = SD.

CON, non-exercise control; MP, mat pilates exercise group; Before, before-exercise period; After, after-exercise period; G, group; T, time; GX T, group x time;
F, F-value; p, p-value.

*p<.05;,**p<.01.
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Table 4. Change of Isokinetic muscle strengths between the two groups after experimental period of 8 weeks

Variables Group Before After Source F p
Leg
PT-RE (Nm) CON 115.22+£18.50 102.00+£20.45** G 4477 067
MP 99.00+36.01 101.56+31.09 T 859 381
GXxT 1.839 011
PT-RF (Nm) CON 49.33+791 48.44+7.58 G 1.247 296
MP 45.56+15.18 511+£14.95 T 047 835
GXT 2237 173
PT-LE (Nm) CON 109.89+16.65 101.11+£18.03 G 7470 .026
MP 98.33£26.31 96.22+24.50 T 835 .388
GxT 1.880 .208
PT-LF (Nm) CON 43331735 46.56+7.14 G 4.208 074
MP 41.44+13.50 48.22+15.50** T 250 631
GXxT 3.623 .001
AV-RE (Watts) CON 7644+11.94 71.56+11.25% G .000 1.000
MP 67.44+20.63 7233+£19.26* T 714 423
GXT 8.588 019
AV-RF (Watts) CON 3744+£541 37.22+5.02 G 875 377
MP 3444+£12.64 36.78+11.11 T .196 670
GXT 778 403
AV-LE (Watts) CON 73.00£1.15 70.00+£9.80 G 026 876
MP 66.22+15.53 68.78+16.80 T 068 431
GxT 3.306 107
AV-LF (Watts) CON 38.33+5.85 36.33+£5.85 G 2342 164
MP 30.67+10.17 36.56+12.65% T 1.210 303
GXxT 18.601 .003
Spine
PT-E (Nm) CON 110.67 £26.48 121.22+33.50 G 8.944 017
MP 121.58+39.90 144.00+£36.77 T 2.039 191
GXT 1.684 231
PT-F (Nm) CON 161.44+3.74 168.33+28.16 G 9.765 014
MP 145.11+£33.52 161.11£39.06 T 852 383
GxT 986 350
AV-E (Watts) CON 40.00+9.79 4444 +12.69 G 7.352 027
MP 46.78+15.62 51.89+£15.89 T 1.536 250
GXT .039 .848
AV-F (Watts) CON 49.22+12.81 55.00+£12.21 G 37.696 .000
MP 43.33+10.84 54.56+13.78 T 381 554
GXT 3475 099

Values are means + SD.
PT, peak torque; RE, right extensor; RF, right flexor; LE, left extensor; LF, left flexor; AV, average; E, extensor; F, flexor; CON, non-exercise control; MP, mat pi-
lates exercise group; Before, before-exercise period; After, after-exercise period; G, group; T, time; G x T, group x time; F, F-value; p, p-value.
* .« X%
p<.05;**p<.01.
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Table 5. Change of core stability measured by Centaur between the two groups after experimental period of 8 weeks

Variables Group Before After Source F p
0" (KNm) CON 60.64+11.35 56.84+8.95 G 462 516
MP 63.82+8.67 70.58+13.92 T 4.073 078
GXxT 1.288 .289
Left
45° (KNm) CON 52.52+644 49.19+7.00 G 1.336 281
MP 52.93+10.67 63.40+9.14* T 4814 060
GXT 6.436 035
90" (KNm) CON 49.22+549 49.44+3.84 G 12.298 .008
MP 47.66+6.87 62.71+6.96** T 8.002 022
GxT 15.367 004
135° (KNm) CON 47.34+6.40 46.01+4.69 G 23437 001
MP 41.11+£5.27 5741 £4.74%%* T 2920 126
GXxT 28.830 .001
180° (KNm) CON 41.58+847 42.50+6.37 G 13.602 006
MP 41.02+2.49 51.42+5.76%** T 2.194 177
GXT 7.615 025
Right
45° (KNm) CON 51.14+7.36 49.02+11.48 G 2.598 146
MP 60.01+14.13 72.98+7.50% T 17.802 003
GxT 9.030 017
90" (KNm) CON 51.36+6.37 464411761 G 11.716 .009
MP 43.72+6.30 63.43+£7.09%** T 1.139 317
GXxT 12.022 .008
135° (KNm) CON 42.00+5.35 4484+3.27 G 72933 .000
MP 38.51+3.92 56.46 +447%%* T 5.150 053
GXxT 118.618 .000
180° (KNm) CON 40.27 £7.46 41.62+7.63 G 12.852 .007
MP 40.05+4.28 50.48 £6.57%** T 2454 157
GXT 7452 027

Values are means +SD.

CON, non-exercise control; MP, mat pilates exercise group; Before, before-exercise period; After, after-exercise period; G, group; T, time; GX T, group X time;
F, F-value; p, p-value.

*p<.05; ¥*p<.01;***p<.001.

Table 6. Change of muscle mass measured by DEXA between the two groups after experimental period of 8 weeks

Variables Group Before After Source F p
Total muscle mass (kg) CON 35.53+4.25 3529+4.63 G 3.170 q13
MP 32.94+£4.71 3257471 T 1.827 213
GXT 077 .789
Leg muscle mass (kg) CON 1252+1.87 11.75+1.84 G 33.150 .000
MP 11.45+1.78 10.81+1.59 T 3.044 119
GXT 679 434
Trunk muscle mass (kg) CON 16.35+2.56 17.08+2.32 G 20.220 002
MP 15.03+2.37 1540+2.38 T 1.000 219
GXxT 1.000 417

Values are means+SD.
CON, non-exercise control; MP, mat pilates exercise group; Before, before-exercise period; After, after-exercise period; G, group; T, time; Gx T, group x time;
F, F-value; p, p-value.

352 | HyojinKim, etal. - Pilates Improve Back Pain and Core Stability https://www.ksep-es.org



https://doi.org/10.15857/ksep.2022.00255

EXERC SCI

Table 7. The correlation between muscle mass and Isokinetic muscle
strengths, core stability

Muscle mass (kg)
Variables
Total Trunk Legs
Weight (kg) 891** 867** 832**
%fat (%) 612%* 639%* 482*
BMI (kg/m?) 651%* 656** .546*
IMS Legs (Nm, Watts)
PT-RE 845 775%* 861**
PT-RF 718%* 716%* 639**
PT-LE 792%* T27%* 811
PT-LF 607** .598** 551*
AV-RE 841%* .760%* 876%*
AV-RF .702%* 6827 643**
AV-LE 812%* 746** .840**
AV-LF 617%* .581* 602%*
IMS Spine (Nm, Watts)
PT-F 846%* 853** .768%*
PT-E .568* 576* 492%
AV-F 841%* .866** 753**
Av-E 597 607** .508*
Back strength (kg) .563* .584* 0.467
R-Hand grip (kg) TJ12%* 686** 665%*
Back and reach (cm) 658** B40** 604**
Left core stability (KNm)
0 -0.324 -0.335 -0.288
45° -0.215 -0.176 -0.255
90° -0.170 -0.163 -0.194
135° -0.205 -0.165 -0.223
180° -0.023 0.023 -0.065
Right core stability (KNm)
0 -0.324 -0.335 -0.288
45° 0.325 0.304 0316
20° 0.221 0.245 0.187
135° 0.115 0.171 0.058
180° -0.022 0.026 -0.059

Values are means + SD.

Total, total body; IMS, Isokinetic muscle strengths; PT, peak torque; RE,
right extensor; RF, right flexor; LE, left extensor; LF, left flexor; AV, average; E,
extensor; F, flexor.

*p<.05; **p <.01 significant level of correlation analysis.
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