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Introdution
Pilates is a system of exercise that allows controlling the 

mind and body. It uses smooth, lowing movements that tone 
and stretch the body and increase strength and lexibility in 
muscles and joints. It also utilizes the power of the mind to 
help with the exercises and to increase the harmony between 
body and mind [1] Pilates system offers a complete workout 
for the body that exercises not just the main muscle groups, 
but weaker, less-used muscles too. It, therefore, enables one 
to achieve a perfectly toned body and realize true itness 
potential [2]. Early 20th century, Pilates created by Joseph 
Pilates combines ancient wisdom with contemporary 
knowledge. It was designed to enhance the body’s potential by 
correcting muscular imbalances, inding optimal alignment, 
and creating ef icient movement patterns [3]. Pilates 
exercises try to balance mental and physical health; reshaping 
the body and altering the physical appearance by improving 
core strength, lexibility, and overall physical performance. It 
increases mental control and ultimately self-realization [4]. 

Physical benefi ts of Pilates

There are enormous rewards to be gained from doing 
Pilates in addition to greater self-con idence and an increased 
sense of well-being, practising Pilates can offer the following 
advantages:

Abstract 

The current study aimed to investigate the eff ect of using a pilates exercise program on 
improving body mass index and body composition of non-physically active working women. 
The participants of the study were (16) working women at the University of Basrah, Iraq. A pre-
posttest was utilized to collect the data, (after a 12-week cycle of exercises) in Pilates groups, 
the results of the study showed that there were statistically signifi cant diff erences at (α ≤ 0.05) 
in the women’s mean scores on body mass index and body composition. The study concluded 
that the pilates exercise program is eff ective in the improvement of body mass index and body 
composition of non-physically active working women.

1. Increased lexibility: Pilates improves performing 
workouts effectively and boosts overall lexibility. previews 
studies in Physical Medicine and Rehabilitation observed 
strong evidence that Pilates is an effective way to improve 
lexibility and can effectively improve dynamic balance [5].

2. Better balance: Pilates can improve balance, strong 
evidence reported that Pilates saw a signi icant change 
in dynamic balance (the ability to maintain balance while 
moving or changing positions) compared to those who did not 
do Pilates [6,7].

3. Improved core engagement: Effective core 
engagement can be improved by professional Pilates 
instructors giving detailed, varied instructions that give better 
balance, and stability performance, and reduce the risk of low 
back pain, according to the Mayo Clinic [8].

4. More ef icient digestion: Pilates can help to tone and 
strengthen the muscles of the stomach. Since it also reduces 
stress, this will help to ease the digestive process. Which shuts 
down during times of severe stress and tension. 

5. Increased oxygen intake: this helps the body’s 
systems to function ef iciently.

6. Better circulation: Pilates helps to improve blood 
low, which means more ef icient circulation of nutrients and 

oxygen, and easier removal of toxins. 

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.jsmt.1001073&domain=pdf&date_stamp=2023-12-29
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7. Improved skin: improved cardiovascular function 
means more ef icient removal of waste products and clearer 
skin.

8. Enhance the immune system: Pilates exercises the 
muscles, which helps lymph to circulate around the body. 
Lymph carries white blood cells, which ight disease. 

9. Body awareness: The mindfulness aspect of Pilates 
can give you a better sense of how you are moving your body. 
That, in turn, can translate into better body awareness in 
everyday life.

10. Low-impact exercise: Pilates is a low-impact form of 
exercise that is gentle on your bones and joints. That means 
it can be a great itness option for people who can’t do high-
impact activities, like running or jumping. 

11. Better coordination: Pilates can build total-body 
coordination, because it incorporates a lot of exercises that 
require multiple body parts to work in tandem. Which can 
help move more effectively, and ef iciently and reduce the risk 
of injury.

12. Breath awareness: The emphasis in Pilates on 
breathing deeply and deliberately through movements can 
help you perform other exercises better; it can also trickle 
over to day-to-day life making you feel rested and relaxed.

13. Total-body strengthening: Pilates strengthens the 
entire body, that includes big and small muscle groups, like 
glutes, quads, hamstrings, back, and chest stabilizing muscles, 
including those that support shoulders and spine. 

14. Enhanced athletic performance: Pilates is a 
complement component to all forms of itness because it helps 
enhance lexibility, mobility, and strength which improves 
ef iciency by increasing body awareness, which can help the 
brain more ef iciently access your muscles when needed.

15. Improved control and precision: Control and 
precision are developing strongly in Pilates exercise, this 
allows performing movements with grace and energy and 
effort saving. 

Mental benefi ts of pilates

1. Sense of empowerment owning the power of your 
body.

2. Ability to strong focus and grace.

3. Mood boosting decreasing anxiety and depression, 
awesome stress buster, and mood booster [9].

Many researchers conducted studies on the effects of 
Pilates exercise programs on body composition and body 
mass index. In 2018 meta-analysis of eight Pilates studies 
found that those who practiced Pilates reported a reduction 
in symptoms of depression, anxiety, and fatigue, as well 

as an increase in energy [10]. In 2019 study of 90 people 
published in the Journal of Exercise Rehabilitation found that 
participants who practiced Pilates for one hour three times a 
week for eight weeks improved their scores on a functional 
movement screen, which measures things like balance, 
stability, and mobility, more than people who did yoga 
instead (or who did not exercise at all) [11]. One 2010 study 
published in the Journal of Strength & Conditioning Research 
found that people who did 1 hour of Pilates twice a week 
for 12 weeks reported signi icant increases in abdominal 
endurance, hamstring lexibility, and upper-body muscular 
endurance [12]. The researchers theorize that the scapular 
stabilization cues throughout the moves (when you’re told to 
bring your shoulder blades together or down), combined with 
the increase in core strength and endurance, can translate to 
upper-body strength improvements. forms of exercise, Pilates 
and yoga each have been demonstrated to have direct bene its 
on both physical and mental health through improvement 
of posture, lexibility, muscle tone, cardiovascular function, 
weight management, and stress reduction. In elderly women, 
Pilates was shown to improve functional autonomy, static 
balance, and quality of life [13]. Pilates was also shown to 
improve dynamic balance, lexibility, and strength in a study 
of people 65 years and older [14,15].

The purpose of this study was to investigate the effect of 
a mat Pilates exercise program in improving the body mass 
index and body composition of non-physically active working 
women. The study aimed to answer the following questions: 
Are there any statistically signi icant differences between the 
pretest and posttest in body mass index and body composition 
of working women after participating in a mat Pilates exercise 
program?

And also between the control group and experiment group 
in body mass index and body composition of working women 
after participating in mat Pilates exercise program?

Materials and methods
Research design

The researcher used the true experimental design, pre-
test-posttest control group design. Two primary objectives 
were studied in this paper, irst to examine the impact of the 
mat Pilates exercise program on body mass index, and second 
to investigate the impact of the mat Pilates exercise program 
on body composition.

Participants

The samples in the current study were randomized 
assignments consisting of sixteen (16) females from the 
south of Iraq non-physically active women. The age of the 
participants ranged from 35 to 40 (M: 38.35; SD: 2.56). Mean 
weight, height, and BMI at pretest were 62.75 kg (SD 12.34), 
1.65 m (SD 0.07), and 23.05 kg/m2 (SD 4.06), respectively. The 
samples were selected according to certain basics, all of them 
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are: (1) less than 20 min of self-reported physical activity per 
day (e.g. walking to and from school); (2) exercise less than 
once a week in leisure time; (3) non-physically active for at 
least one year; and (4) medically healthy in terms of (a) not 
being insulin dependent, (b) not suffering from hypertension.

Procedures

The participants were randomly assigned to the control 
group 8 women (non-exercise) and the experimental group 
8 women (exercise group), experimental group participated 
in 12 week Pilates training program. The control group did 
not perform any kind of organized exercises or any treatment. 
after applying for the exercise program.

All participants gave written consent to take part in this 
study. Details were provided about the purpose, activities, 
and expectations and all participants were informed that 
they were free to leave the project at any time. A PAR-Q 
health questionnaire was also completed by each participant. 
The study was approved by the Ethics Committee of Basrah 
University, Basrah, Iraq. Pretests were taken before applying 
the exercise program then posttests were taken for all 
participants again individually. The methodology was the 
same as the pretest. All criterion measures are taken from the 
sample shown in Table 1.  

The dependent variables in the current were body mass 
index and Body Composition, and The independent variable 
was the Pilates exercise program.

The beginner mat Pilates program includes full-body 
exercise that is done by a certi ied personal trainer. The Pilates 
instructor will break down all the exercises, giving tips to 
complete them ef iciently and safely, as well as modi ications 
that can make them it their itness level.

The Pilates exercise program is shown in Table 2. The 
Pilates classes were performed three times weekly, for 12 
weeks 3 times a week. Each training session lasted 60 min and 
consisted of (a) warm-up; (b) Pilates exercise workout; and (c) 
cool down and stretch. The participants completed a 5-minute 
jog, and 5 minutes of stretching before they engaged in 40 
minutes of Pilates activity then 5 minutes of core conditioning, 
5 minutes of stretching, and breathing. 

Data analysis

In order to ind out the effect of selected Pilates exercises 

on the body mass index and body composition of non-
physically active women, a paired ‘t-test was used at a 0.05 
level of signi icance.

Results
It can be derived from Table 3 that the mean BMI of 

the pre-test of the experimental group and post-test of 
the experimental group was 28.09 and 24.67 respectively, 
whereas the mean BMI of the pre-test of control and post-test 
of the control group was 27.30 and 26.77. The “t” value in the 
case of the experimental group was 5.24 and for the control 
group, it was 0.659. Since calculated t (=5.24) > tab t .05 (7) 
(=2.36), the results of this study showed that statistically 
signi icant and explained its effects positively. 

It can be derived from Table 4 that the mean body weight 
of the pre-test of the experimental group and post-test of 
the experimental group was 88.50 and 80.22 respectively, 
whereas the mean body weight of the pre-test of control and 

Table 1: Criterion Measures.
Tool Variables Scoring

Body Composition tests

Fat on the shoulder blade

Cm

Fat in the biceps muscle
Fat in the triceps muscle

Waist Circumference (cm)
Hip Circumference (cm)
Thigh circumference(cm)

Body Mass Index (BMI)
Height Meter
Weight Kg

Table 2: Pilates Training Programme.
Sequencing Exercises Duration of Time

 Warm-up:

1. Hundred 
2. Roll Up 

3. One Leg Circle 
4. Rolling Like a Ball 

2 weeks each week 3 times

Abdominals:

5. Single Leg Stretch 
6. Double Leg Stretch 

7. Single Straight Leg Stretch 
8. Double Straight Leg Lower 

Lift 
9. Criss Cross 

2 weeks each week 3 times

Spine Stretch Group:

10. Spine Stretch Forward 
11. Open Leg Rocker 

12. Corkscrew 
13. Saw 

2 weeks each week 3 times

Side Kick Series:

18. Front & Back 
19. Up & Down 

20. Passé 
21. Small 

22. Inner Thigh Lifts & Circles 
23. Beats on Belly 

2 weeks each week 3 times

Teaser Group:

26. One Leg Teaser 
27. Teaser 

28. Swimming 
29. Leg Pull Front Prep 

2 weeks each week 3 times

Mermaid to Push-Up:
28. Mermaid Stretch 

29. Seal 
30. Push-Up Series 

2 weeks each week 3 times 

Table 3: Body Mass Index (kg/m2) of the Experimental and Control group.
Groups M SD Mean Diff erence t p

Experimental Pre 28.09 4.33
-3.42 5.24 000*

Exprimental Post 24.67 1.88
Control Pre 27.30 6.63

0.476 0.659
Control Post 26.77 2.98

* Signifi cant at 0.05 level.

Table 4: Bodyweight (kg) of Experimental and Control group.
Groups M SD Mean Diff erence t p

Experimental Pre 88.50 5.11
-8.28 10.39 000*

Exprimental Post 80.22 2.12
Control Pre 87.30 6.63

0.476 0.287
Control Post 86.77 2.98

* Signifi cant at 0.05 level.
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post-test of the control group was 87.30 and 86.77. The “t” 
value in the case of the experimental group was 10.39 and 
for the control group, it was 0.287. Since calculated t (=10.39) 
> tab t .05 (7) (=2.36), the results of this study showed that 
statistically signi icant and explained its effects positively. 

The Table 5 shows that the mean fat on the shoulder 
blade of the pre-test of the experimental group and post-test 
of the experimental group was 33.43 and 26.12 respectively, 
whereas the mean shoulder blade of the pre-test of the control 
and post-test of the control group was 32.55 and 32.03. The 
“t” value in the case of the experimental group was 23.75and 
for the control group, it was 0.287. Since calculated t (=23.75) 
> tab t .05 (7) (=2.36), the results of this study showed that 
statistically signi icant and explained its effects positively. 

Table 6 shows that the mean biceps muscle of the pre-test 
of the experimental group and post-test of the experimental 
group was 24.67 and 20.04 respectively, whereas the mean 
biceps muscle of the pre-test of the control and post-test of the 
control group was 25.03 and 24.83. The “t” value in the case of 
the experimental group was 14.31 and for the control group, 
it was 0.377. Since calculated t (=14.31) > tab t .05 (7) (=2.36), 
the results of this study showed that statistically signi icant 
and explained its effects positively. 

 Table 7 shows that the mean triceps muscle of the pre-test 
of the experimental group and post-test of the experimental 
group was 31.79 and 27.68 respectively, whereas the mean 
triceps muscle of the pre-test of control and post-test of the 
control group was 31.33 and 30.58. The “t” value in the case of 
the experimental group was 15.99 and for the control group, 
it was 0.445. Since calculated t (=15.99) > tab t .05 (7) (=2.36), 
the results of this study showed that statistically signi icant 
and explained its effects positively. 

It can be derived from Table 8 that the mean Waist 
Circumference of the pre-test of the experimental group and 
post-test of the experimental group was 79.12 and 75.78 
respectively, whereas the mean Waist Circumference of the 
pre-test of control and post-test of the control group was 
79.55 and 78.72. The “t” value in the case of the experimental 
group was 11.71 and for the control group, it was 0.22. Since 
calculated t (=11.71) > tab t .05 (7) (=2.36), the results of this 
study showed that statistically signi icant and explained its 
effects positively. 

The Table 9 shows that mean the Hip Circumference 
of the pre-test of the experimental group and post-test of 
the experimental group was 92.21 and 94.90 respectively, 
whereas the mean Hip Circumference of the pre-test of the 
control and post-test of the control group was 96.89 and 
96.22. The “t” value in the case of the experimental group was 
11.49 and for the control group, it was 0.41. Since calculated 
t (=11.49) > tab t .05 (7) (=2.36), the results of this study 
showed that statistically signi icant and explained its effects 
positively.

It can be derived from Table 10 that the mean Thigh 
Circumference of the pre-test of the experimental group and 
post-test of the experimental group was 48.56 and 45.23 
respectively, whereas the mean Thigh Circumference of the 
pre-test of control and post-test of the control group was 
49.10 and 96.22. The “t” value in the case of the experimental 
group was 8.68 and for the control group, it was 0.32 Since 
calculated t (=8.68) > tab t .05 (7) (=2.36), the results of this 
study showed that statistically signi icant and explained its 
effects positively. 

Discussion 

The purpose of the study was to examine the effects of 

Table 5: Fat in the shoulder blade of the Experimental and Control group.
Groups M SD Mean Diff erence t p

Experimental Pre 33.43 5.55
7.31- 23.75 000*

Exprimental Post 26.12 1.98
Control Pre 32.55 3.89

0.612 0.344
Control Post 32.03 1.65

* Signifi cant at 0.05 level.

Table 6: Fat in the biceps muscle of the Experimental and Control group.
Groups M SD Mean Diff erence t p

Experimental Pre 24.67 6.29
6.63- 14.31 000*

Exprimental Post 20.04 2.11
Control Pre 25.03 7.19

0.377 0.587
Control Post 24.83 2.69

* Signifi cant at 0.05 level.

Table 7: Fat in the triceps muscle of the Experimental and Control group.
Groups M SD Mean Diff erence t p

Experimental Pre 31.79 4.09
4.11- 15.99 000*

Exprimental Post 27.68 0.44
Control Pre 31.33 2.43

0.967 0.445
Control Post 30.58 4.98
* Signifi cant at 0.05 level.

Table 8: Waist Circumference (cm) of Experimental and Control group.
Groups M SD Mean Diff erence t p

Exprimental Pre 79.12 3.56
3.34 11.71 000*

Exprimental Post 75.78 1.33
Control Pre 79.55 1.65

0.408 0.22
Control Post 78.72 8.32

* Signifi cant at 0.05 level. 

Table 9: Hip Circumference (cm) of Experimental and Control group.
Groups M SD Mean Diff erence t p

Exprimental Pre 97.21 5.09
2.31 11.49 000*

Exprimental Post 94.90 0.98
Control Pre 96.89 2.87

0.730 0.41
Control Post 96.22 3.91

* Signifi cant at 0.05 level.

Table 10: Thigh Circumference (cm) of Experimental and Control group.
Groups M SD Mean Diff erence t p

Exprimental Pre 48.56 4.11
3.33 8.68 000*

Exprimental Post 45.23 142.
Control Pre 49.10 1.92

0.114 0.32
Control Post 96.22 6.25

* Signifi cant at 0.05 level.
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the Pilates exercise program on body mass index and body 
composition of undergraduate female students at Basra 
University. 

In the analysis, the results showed that there are signi icant 
differences between the pre-test and post-test, in body mass 
index and all dimensions of body composition in the pilates 
exercise group. It is clear that some effects did occur over 
the course of the intervention. It was found that body mass 
index and body composition have greater improvement for 
exercisers than for non-exercisers. This inding corroborates 
the studies of researchers Rahul & Kumar [16] and Soumya & 
Ashoke [17] who found the ef iciency of Pilates exercises on 
body weight, body mass index, body fat percentage & visceral 
fat level of obese people. this mechanism works by promoting 
the strengthening of abdominal muscles and improving 
diaphragmatic function. This inding supports previous 
research into this area; Baltaci, et al. [18], and Jago, et al. [19] 
conducted a pilates program (60 min 5 t/wk for 4 wk) they 
found decreases in body weight, body fat, and BMI percentile. 
Carvalho, et al. [20], and Pan [21] applied an experiment 
pilates program (60 min 2 t/wk for 12 wk) they illustrated 
a greater decrease in body weight, body fat, and waist and 
gluteus circumference [22].

Conclusion
The conclusions are made on the basis of the discussion in 

relation to the objectives of this study. There are signi icant 
differences between the pre-test and post-test in body 
mass index and all dimensions of body composition in the 
Pilates exercise group The indings of this study may be 
of collaboration to educators and itness professionals in 
identifying the ways in which Pilates exercise are expressed 
and represented to in luence and position body mass index 
and body composition, presenting a better understanding 
of the nature of Pilates exercise, and sharpen awareness of 
mental health and healthy lifestyle. 

Recommendations

Pilates exercise programs should be part of a multi-agency 
approach to Iraqi working women and offer an important 
resource for enhancing physical and mental health. which 
means improving career commitment among working 
women, and as a vehicle for promoting character-building and 
economic development. 

Acknowledgement
This paper was supported by Basrah University / Iraq in 

2022.

References
1. Hoff man J, Gabel CP. The origins of Western mind-body exercise 

methods. Phys Ther Rev. 2015 Nov 2;20(5-6):315-324. doi: 
10.1080/10833196.2015.1125587. Epub 2016 Apr 8. PMID: 27695277; 
PMCID: PMC5022134.

2. Muscolino JE, Cipriani S. Pilates and the “powerhouse”—I. J Bodyw 
Mov Ther.  2004;8:15–24. 10.1016/S1360-8592(03)00057-3

3. Latey P. The Pilates method: history and philosophy. J Bodyw Mov 
Ther. 2001; 5:275–82. 10.1054/jbmt.2001.0237 

4. Wells C, Kolt GS, Bialocerkowski A. Defi ning Pilates exercise: a 
systematic review. Complement Ther Med. 2012 Aug;20(4):253-62. 
doi: 10.1016/j.ctim.2012.02.005. Epub 2012 Mar 13. PMID: 22579438.

5. Cruz-Ferreira A, Fernandes J, Laranjo L, Bernardo LM, Silva A. A 
systematic review of the eff ects of pilates method of exercise in healthy 
people. Arch Phys Med Rehabil. 2011 Dec;92(12):2071-81. doi: 
10.1016/j.apmr.2011.06.018. Epub 2011 Oct 24. PMID: 22030232.

6. Johnson EG. The eff ects of Pilates-based exercise on dynamic balance 
in healthy adults. Exercise Physiology. July 2007; 11:3; P238-242.

7. Segal NA, Hein J, Basford JR. The eff ects of Pilates training on fl exibility 
and body composition: an observational study. Arch Phys Med Rehabil. 
2004 Dec;85(12):1977-81. doi: 10.1016/j.apmr.2004.01.036. PMID: 
15605336.

8. Mayo Foundation for Medical Education and Research (MFMER) Core 
exercises: Why you should strengthen your core muscles. Mayo Clinic. 
2022. https://www.mayoclinic.org/healthy-lifestyle/fi tness/in-depth/
core-exercises/art-20044751%201998-2023. All rights reserved

9. McCoy J, CPT CS. 13 Pilates benefi ts that will make you want to sign 
up for your fi rst class. SELF. 2021. https://www.self.com/story/pilates-
benefi ts

10. Gordon BR, McDowell CP, Hallgren M, Meyer JD, Lyons M, Herring 
MP. Association of Effi  cacy of Resistance Exercise Training With 
Depressive Symptoms: Meta-analysis and Meta-regression Analysis of 
Randomized Clinical Trials. JAMA Psychiatry. 2018 Jun 1;75(6):566-
576. doi: 10.1001/jamapsychiatry.2018.0572. PMID: 29800984; 
PMCID: PMC6137526.

11. Lim EJ, Park JE. The eff ects of Pilates and yoga participants on 
engagement in functional movement and individual health level. J Exerc 
Rehabil. 2019 Aug 28;15(4):553-559. doi: 10.12965/jer.1938280.140. 
PMID: 31523676; PMCID: PMC6732550.

12. Kloubec JA. Pilates for improvement of muscle endurance, fl exibility, 
balance, and posture. J Strength Cond Res. 2010 Mar;24(3):661-7. 
doi: 10.1519/JSC.0b013e3181c277a6. PMID: 20145572.

13. Siqueira Rodrigues BG, Ali Cader S, Bento Torres NV, Oliveira EM, 
Martin Dantas EH. Pilates method in personal autonomy, static 
balance and quality of life of elderly females. J Bodyw Mov Ther. 2010 
Apr;14(2):195-202. doi: 10.1016/j.jbmt.2009.12.005. Epub 2010 Jan 
29. PMID: 20226367.

14. Irez GB, Ozdemir RA, Evin R, Irez SG, Korkusuz F. Integrating pilates 
exercise into an exercise program for 65+ year-old women to reduce 
falls. J Sports Sci Med. 2011 Mar 1;10(1):105-11. PMID: 24149302; 
PMCID: PMC3737905.

15. Küçük F, Livanelioglu A. Impact of the clinical Pilates exercises and 
verbal education on exercise beliefs and psychosocial factors in 
healthy women. J Phys Ther Sci. 2015 Nov;27(11):3437-43. doi: 
10.1589/jpts.27.3437. Epub 2015 Nov 30. PMID: 26696715; PMCID: 
PMC4681922.

16. Tyagi R, Kumar P. Eff ects of Selected Pilates Exercise On Body 
Composition of Obese People. International Journal of Creative 
Research Thoughts (IJCRT). 2019; 7:2; ISSN: 2320-2882. 

17. Ghosh S, Mukherjee A. Eff ect of Pilates Training on Core Muscles and 
BMI of Obese Children: A Pilot Study. J Adv Sport Phys Edu. 2022; 
5(5): 107-114.

18. Baltaci G, Bayrakci V, Yakut E, Vardar N. A comparison of two diff erent 
exercises on the weight loss in the treatment of knee osteoarthritis: 
Pilates exercises versus clinical-based physical therapy. Osteoarthritis 
and Cartilage. 2005; 13 (1):141.



The Eff ect of Mat Pilates Exercise Program on Body Mass Index and Body Composition in Non-Physically Active Working Iraqi Women

https://www.heighpubs.org/jsmt 058https://doi.org/10.29328/journal.jsmt.1001073

19. Jago R, Jonker ML, Missaghian M, Baranowski T. Eff ect of 4 weeks 
of Pilates on the body composition of young girls. Prev Med. 2006 
Mar;42(3):177-80. doi: 10.1016/j.ypmed.2005.11.010. Epub 2005 Dec 
27. PMID: 16376979.

20. Carvalho AI, Lino C, Azevedo J. Eff ects of three months of Pilates-
based exercise in women on body composition. Medicine and Science 
in Sports and Exercise. 2009; 41(5):16e17.

21. Pan F. Eff ects of Pilate’s Exercise Program on Physical and Mental 

Health of Community-Dwelling Middle to Older Adults with Obesity. 
2006. http://ethesys.fy.edu.tw/ETD-db/ETD-search/ getfi le? URNZetd-
0130107e115101&fi lenameZetd-0130107- 115101.pdf.

22. Yu W, Cha S, Seo S. The eff ect of ball exercise on the balance ability 
of young adults. J Phys Ther Sci. 2017 Dec;29(12):2087-2089. doi: 
10.1589/jpts.29.2087. Epub 2017 Dec 7. PMID: 29643579; PMCID: 
PMC5890205.


