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Abstract

This study is aimed to investigate the effect of 25 minutes of continuous
active stretching — based exercise (STAxercise) on the flexibility and agility /
balance of a group of elderly men. An experimental research design was used.
Participants consisted of 20 sedentary males aged 60 to 64 years, who
participated in this study having different weight and height. All participants
took part in the “Healthy Generation Program” held in Petaling Jaya in 2016.
They were engaged three times per week for 24 weeks of STAXxercise
interventions. All participants completed the tests (i.e. flexibility & agility /
dynamic balance) before and after the intervention. The results showed that
the participants had increased in inches in terms of flexibility and reduced in
time agility - dynamic balance after 24 weeks of intervention. The present
study recommends STAXxercise as another approach for elderly people to
practice at home. Future research needs to investigate the effectiveness of
STAXxercise with different modes of exercises other than the effects on
psychological states of the participants.
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Introduction

A person is considered old upon reaching the age of 65 or more. They are divided into
three categories which are 65 to 74 years (young elderly), 75 to 84 years (old elderly), and
above 85 years (older elderly) (Papilla, Olds, & Feldman, 2006). Hence, the likelihood of
elderly people facing a decrease in their postural stability is very high (Nejc, Loefler,
Cvecka, Sedliak, & Kern, 2013). As revealed by Coriolano Appell, Perez, Maio
Nascimento, and Appell (2012), the functional capacities reduce in every aging person.
The term physical activity may be defined in many different ways. Physical activity
includes all movements associated with everyday life (e.g., work, routine activities,
exercise activities, and recreational activities (Miller, 2002). Usually, older adults are
retired from work and their work responsibilities require minimal physical activity. For this
reason, it is important that the lifestyle of these individuals includes recreational activities,
exercise, or other activities that require physical exertion.

It is now accepted that regular physical activity can provide benefits for all older
individuals regardless of their physical health. It is not advisable, however, to prepare
exercise or activity guidelines that can be applied to all older adults. Although a sedentary
lifestyle is often directly related to chronic diseases associated with aging, the activity level
of many individuals declines with age even if they have no chronic disease. Past study has
highlighted the effectiveness of physical activity for elderly people particularly on
physical, social, and psychological factors (Mechling & Netz, 2009). Previous researchers
stated that the ability of a person to balance can be monitored by asking a person to stay in
an upright posture during both static and dynamic tasks (Benjuva, Melzer, & Kaplanski,
2004). In fact, daily activity of a person will be disrupted if the person is poor in his body
balance (Chou, Hwang, & Wu, 2012). Hence, proper intervention needs to be introduced
regularly to older people in order to improve their quality of life particularly in reducing
the risk of falls. For example, activities which focus on balance training and tai chi
intervention, or both balance and strength training, helped to reduce falls (Knerl, Schuler,
Taylor, Cosio — Lima, Caillouet, 2009; Li et al., 2005; Province et al., 1995; Robertson,
Campbell, Gardner, & Devlin, 2002). Past researchers also found that strength training
and coordinative exercise benefits older people in controlling their stability (Skelton,
2001). However, there is still a lack of literature regarding flexibility training, particularly
in relation with elderly people (Frankel, Bean, & Frontera, 2006). Barret and Smerdely
(2002) have reported that flexibility training improves balance performance better than
resistance training. Previous researchers also found that modifications in the steps of
locomotion in elderly people can be seen during the initial difficulties of walking
movement (Maki & Mcllroy, 2006). Additionally, the Pilates method also helps to improve
the abilities to maintain body balance in elderly people (Miller, 2002). This intervention
only uses the person’s body weight and consists of group of functional exercises and steps.
It was later extended with the aid of equipment (Shedden & Kravits, 2006). It was found to
be a suitable exercise to integrate a person into his or her functional challenges in daily life
(Latey, 2001).

Literature supports the view of active stretching being more favorable than passive as far
as improving the muscle flexibility is concerned (Godges, Macrae, Longdon, Tinberg, &
Macrae, 1989; Herbert, 2013; Mcroni et al., 2010; Sady, Wortman, & Blanke, 1982). For
example, a four-week intervention program of active stretching increases hamstrings
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flexibility (Rani & Mohanty, 2015). Past researchers also found progressive home-based
exercise program (foot and ankle) helps to increase flexibility, body balance, and
strengthen the muscles of older people (Long, Jackson, & Laubach, 2013). However, the
role of continuous stretching based exercises has never been explored by researchers. It
should be the ideal intervention to be applied to elderly people within home-based exercise
program. The objective of this study was to investigate the effects of 25 minutes of
continuous active stretching — based exercise (STAxercise) on flexibility and agility /
balance in a group of elderly men.

Materials and methods
Participants

Twenty sedentary males with different weights and heights (M = 78.95, SD = 9.28), (M =
1.69, SD = .02) aged 60 - 64 years, (M = 62.05, SD = 1.50) participated in this study. All
participants were recruited from a special training program known as “Healthy Generation
Program” which was conducted by Healthy Generation Malaysia.

Measures

STAXercise is a new approach to exercise. It is a 25 minutes stationary continuous active
stretching steps routine. As recommended by the American College of Sports Medicine
(ACSM, 2014), the participants in this study had engaged in the program three times per
week for 24 weeks of exercise program conducted by a certified sports science instructor.
The Faculty of Sports Science, Universiti Teknologi MARA Ethics Committee approved
the study. Participants provided written informed consent. Sixty-five to eighty-five percent
was the maximum target heart rate for the age. According to ACSM, the intensity should
be of low to moderate intensity and related to the functional capacity of the individual
(ACSM, 2014). The Carvonen method was used to determine the intensity of STAXxercise.
Each participant used a polar device and performed according to the target heart rate and
exercise. Additionally, there were no nutrition restrictions or modifications during the
intervention program (Ismail, 2018). Active stretching consisted of 16 steps of movements,
ranging from low to moderate intensity and accompanied by breathing techniques (see
Tables 1 & 2).
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Table 1: Steps of Continuous Active Stretching (STAXxercise)

Steps Exercise / Stretches Description

1 Inhale — Abdominal Stretch
Hold the stretch for 3 seconds

2 Exhale - Hamstrings Stretch
i Hold the stretch for 3 seconds

3 Inhale — Abdominal Stretch
r Hold the stretch for 3 seconds

4 Exhale — Quad Stretch

n Hold the stretch for 3 seconds
5 Inhale - Quad / Soleus Stretch
Hold the stretch for 3 seconds
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Exhale — Hip / Hamstring / Gastroc Stretch (extend your
right leg)
Hold the stretch for 3 seconds

| L
7 Inhale — Gastroc Stretch

j : Hold the stretch for 3 seconds.
| L

Exhale — Lower Back Stretch
Hold the stretch for 3 seconds.

Table 2: Steps of Continuous Active Stretching (STAxercise)

Steps Exercise / Stretches Description

9 ‘Inhale — Quad / Soleus Stretch
Hold the stretch for 3 seconds.

10 Exhale — Deltoid / Upper Back / Quad / Soleus Stretch

Hold the stretch for 3 seconds.

Hold the stretch for 3 seconds.

Exhale — Gastroc Stretch
Hold the stretch for 3 seconds.

12

‘jn
11 ; Inhale — Lower Back Stretch
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13 Inhale — Hip / Hamstring / Gastroc Stretch (extend your
left leg)

Hold the stretch for 3 seconds.

14 Exhale — Quad / Soleus Stretch

Hold the stretch for 3 seconds.

15 Inhale — Quad Stretch

Hold the stretch for 3 seconds.

16 Exhale — Abdominal Stretch

Hold the stretch for 3 seconds.

ol Ny

The present study used only two tests: (1) trunk/leg flexibility, (2) agility / dynamic
balance to evaluate the ability of elderly people to carry on certain activities. The reliability
levels of the tests were .98 and .99 (Osness et al., 1996).

Trunk / leg flexibility: Sit and reach

This test procedure is similar to the sit and reach test item included in the YMCA Physical
Fitness Test. A yardstick is taped to the floor with a perpendicular line over the 25-inch
mark. The test performer, with shoes removed, sits with the legs extended flat on the floor
and the heels at the 25-inch mark. The yardstick should be between the legs, with the (0)
point toward the performer. With the feet spread about 12 inches apart and one hand
placed directly on top of the other, the performer slowly reaches forward, sliding the hands
along the yardstick as far as possible. The performer must hold the final position for at
least two seconds. The test administrator should place a hand on top of one of the
performer’s knees to ensure that the knees are not raised during the test. Two practice trials
are permitted, and the better of two test trials is recorded. The score is recorded to the
nearest % inch.
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Agility/dynamic balance

The test performer sits in a chair with heels on the floor. On the signal “ready, go,” the
performer stands up, moves to the right, goes to the inside and around the cone (counter
clockwise), returns to the chair, sits down, and raises the feet from the floor. Without
hesitating, the test performer immediately stands up, moves to the left, again going to the
inside and around the cone (clockwise), returns to the chair, and sits down, completing one
circuit. The performer immediately stands up and completes the circuit a second time. The
two circuits complete one trial. After a 30 — second rest, a second trial is administered. A
practice trial is administered to reach 0.1 second. The score is the time for the best trial.

Procedure

An experimental research study was conducted to identify the effects of 25 min -
STAXxercise on selected functional fitness assessment. The present study only selected two
tests (trunk/leg flexibility & agility / dynamic balance) to evaluate the ability of elderly
men to carry on certain activities. All participants were engaged in three days per week for
24 weeks of training program (Ismail, 2018). During the initial meeting, the participants
underwent a health screening test before they engaged in this exercise program. All
participants were free from any injuries and health problems based on the medical
clearance form recorded by Healthy Generation Malaysia under the “Healthy Generation
Program”. They had only performed some physical activities which were less than one
hour per week for at least a year before the intervention program (Hiruntrakul, Nanagara,
Emasithi, & Borer, 2010). Additionally, a medical assistant was assigned to monitor the
entire intervention session. Overall, the program managed to approximately cover 25
minutes for a session and was conducted by a certified instructor with a sports science
background.

Results

The preliminary assumption was normally distributed and a paired — samples t-test was
conducted to evaluate the effects of 25 minutes continuous active stretching (STAXxercise)
on selected functional fitness tests among elderly men. Table 3 shows that there was a
statistically significant improvement in inches of flexibility level from pre-test (M = 13.35,
SD = 4.19) to post test (M=18.00, SD=3.71), t (19) = -14.56, p < .001 (two tailed). The
mean decrease in flexibility level was -4.65 with a 95% confidence interval ranging from -
5.32 10 -3.98. The eta squared statistic (1.0) indicated a large effect size.

Table 3 shows a statistically significant reduction in time of agility / balance test scores
from pre-test (M = 34.30, SD = 5.85) to post test (M=31.10, SD=5.61), t (19) = 8.11, p <
.001 (two tailed). The mean reduce in agility / balance test scores was 3.20, with a 95%
confidence interval ranging from 2.37 to 4.03. The eta squared statistic (.77) indicated a
large effect size.
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Table 3: Comparison of flexibility Levels and Agility / Balance Levels for pre-test and post-test

Measure Pre test Post test

M SD M SD t p ES
Flexibility 13.35 4.19 18.00 3.71 -14.59 <.001 1.0
Augility/balance 34.30 5.85 31.10 5.61 8.11 <.001 T7

Note. ES = Eta Squares

Conclusions

Continuous active stretching (STAXxercise) performed for only 25 minutes three times per
week for 24 weeks improves in inches of flexibility and reduces in time of agility / balance
of elderly (60 — 64 years old) men. Therefore, the main objectives of this study were met:
i) increased inches flexibility in elderly men; and ii) decreased time of agility / balance
after the intervention program. The most interesting finding was that active stretching,
when altered into a 25 minutes exercise regime three times per week, was sufficient to
increase inches in flexibility and reduce the time of agility / balance in sedentary older
men. These results were supported by other researchers that used stationary active
stretching (Gallon et al., 2011; Rani & Mohanty, 2015) and other methods of training
(Barrett & Smerdely, 2002; Long, Jackson, & Laubach, 2013; Shubert, McCulloch,
Hartman, & Giuliani, 2010), the improvement found in the present study can be attributed
to the 25 minutes continuous movements as supported by the previous study (Gallon et al.,
2011; Ferber, Ostering, & Gravelle, 2002). The findings of the study are the first to report
the effects of a continuous active stretching — based exercise program on elderly people,
where majorities of the studies used stretching as part of the exercise regime.

A limitation found in this study is that the pre-experimental one-group study design is
weaker than true experimental designs in terms of control. Therefore, true experimental
designs are recommended for future studies (Baumgartner & Hensley, 2006).
Additionally, different method of exercise like Pilates or any dance exercises should be
included and compared with the proposed exercise Coriolano Appell et al., 2012; Netz,
Wu, Becker, & Tenebaum, 2005). As supported by previous studies, further research is
needed to determine the relative effectiveness of STAxercise in the psychological well-
being of elderly people (Arent, Landers, & Etnier, 2000; Netz et al., 2005).

Acknowledgement

The author would like to thank Healthy Generation Malaysia, Bukit Beruntung Golf
Resorts Malaysia and participants for their encouragement and support.

148



Malaysian Journal of Movement, Health & Exercise, 8(2), 141-152, 2019

References

American College of Sports Medicine. (2014). ACSM’s guidelines for exercise testing and
prescription (9th ed). Philadelphia (PA): Wolters Kluwer/Lippincott Williams &
Wilkins. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4139760/

Arent, S.M., Landers, D.M., & Etnier, J.L. (2000). The effects of exercise on mood in
older adults: a Meta analytic review. Journal of Ageing and Physical Activity, 8 (4), 407
—430. https://psycnet.apa.org/record/2001-01914-007

Benjuva, N., Melzer, L., & Kaplanski, J. (2004). Aging — induced shifts from a reliance on
sensory input to muscle contraction during balanced standing. The Journals of
Gerontology. Series, a Biological Sciences and Medical Sciences, 59 (2), 166 — 171.
https://www.ncbi.nlm.nih.gov/pubmed/14999032

Barrett, C., & Smerdely, P. (2002). A comparison of community — based resistance
exercise and flexibility exercise for seniors. Australian Journal of Physiotherapy, 48
(3), 215 — 219. https://www.ncbi.nlm.nih.gov/pubmed/12217071

Baumgartner, T.A., & Hensley, L.D. (2006). Conducting and Reading Research in Health
and Human Performance. McGraw Hill: New York.
https://www.scirp.org/(S(351jmbntvnsjtlaadkposzje))/reference/ReferencesPapers.aspx
?ReferencelD=396457

Chou, C.H., Hwang, C.L., & Wu, Y.T. (2012). Effect of exercise on physical function,
daily living activities, and quality of life in the frail older adults a meta-analysis.
Archives Physical Medicine Rehabilitation,93(2),237-
244.doi:10.1016/j.apmr.2011.08.042. https://www.ncbi.nlm.nih.gov/pubmed/22289232

Coriolano Appell, I.P., Perez, V.R., Maio Nascimento, M., & Appell, H.J. (2012). The
Pilates method to improve body balance in the elderly. Archives of Exercise in Health
and Disease, 3 (3), 188 - 193.
https://juniperpublishers.com/jpfmts/pdf/JPFMTS.MS.ID.555630.pdf

Ferber, ROstering, L., & Gravelle, D. (2002). Effect of PNF stretch techniques on knee
flexor muscle EMG activity in older adults. Journal Electromyograms Kinesiology, 12
(5), 391 — 397. https://www.ncbi.nlm.nih.gov/pubmed/12223172

Frankel, J.E., Bean, J.F., & Frontera, W. R. (2006). Exercise in elderly: research and
clinical practice. Clinics in Geriatric Medicine, 22 (2), 239 - 256.
doi:10.1016/j.cger.2005.12.002. https://www.researchgate.net/publication/7153613.

Gallon, D., Rodacki, A.L.F., Hernandez, S.G., Drabovski, B., Outi, T., Bittencourt, L.R., &
Gomes, A.R.S. (2011). The effects of stretching on the flexibility, muscle performance
and functionality of institutionalized older women. Brazilian Journal of Medical and
Biological Research, 44(3), 229-235. https://www.ncbi.nlm.nih.gov/pubmed/21399855

149


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4139760/
https://psycnet.apa.org/record/2001-01914-007
https://www.ncbi.nlm.nih.gov/pubmed/14999032
https://www.ncbi.nlm.nih.gov/pubmed/12217071
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=396457
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=396457
https://www.ncbi.nlm.nih.gov/pubmed/22289232
https://juniperpublishers.com/jpfmts/pdf/JPFMTS.MS.ID.555630.pdf
https://www.ncbi.nlm.nih.gov/pubmed/12223172
https://doi.org/10.1016/j.cger.2005.12.002
https://www.researchgate.net/publication/7153613
https://www.ncbi.nlm.nih.gov/pubmed/21399855

The effects of 25 minutes STAxercise on flexibility and agility/balance tests

Godges, J.J., Macrae, H., Longdon, C., Tinberg, C., & Macrae, P. (1989). The effect of two
stretching procedures on hip range of motion and gait economy. Journal Orthopaedic
Sports Physiotherapy, 10 (9), 350-357.
https://www.ncbi.nlm.nih.gov/pubmed/18791317

Herbert A. De Vries. (2013). Evaluation of Static Stretching Procedures for Improvement
of Flexibility, Research Quarterly. American Association for Health, Physical
Education and Recreation, 33 (2), 222-229.
https://www.tandfonline.com/doi/abs/10.1080/10671188.1962.10613194

Hiruntrakul A, Nanagara R, Emasithi A, Borer KT. (2010). Effect of once a week
endurance exercise on fitness status in sedentary subjects. Journal of the Medical
Association of Thailand, 93 (9), 1070-
1074 - https://www.ncbi.nlm.nih.gov/pubmed/20873080

Ismail, M. (2018). The effects of Mixed Exercise (ABOXERCISE) on Cardiovascular
Endurance, Muscular Endurance, and BMI level in 30 to 40 Year Old Obese Males.
Pertanika Journal of Social Sciences and Humanities, 26 (3), 1519 — 1527.

http://www.pertanika.upm.edu.my/Pertanika%20PAPERS/JSSH%20V0l.%2026%20(3)%2
0Sep.%202018/18%20JSSH-1903-2016.pdf.

Knerl, C.J., Schuler, P.B., Taylor, L.W., Cosio — Lima, L.M., Caillouet, K.A. (2009). The
effects of six weeks of balance and strength training on measures of dynamic balance of
older adults. California Journal of Health Promotion, 7 (2), 111 — 122.

http://www.iosrjournals.org/iosr-jdms/pages/13(9)Version-1.html

Latey, P. (2001). The pilates method history and philosophy. Journal Bodyweight
Movement  Therapy, 5 (4), 275 - 282. :d0i.10.1054/jbmt.2001.0237.
https://www.researchgate.net/publication/244877861.

Li, F., Harmer, P., Fisher, K.J., McAuley, E., Chaumeton, N., Eckstrom, E., Wilson N.L,
(2005). Tai chi and fall reductions in older adults: a randomized controlled trial.
Journals  of  Gerontology. Series A, 60 (2), 187 - 194
https://www.ncbi.nlm.nih.gov/pubmed/15814861

Long, L., Jackson, K., & Laubach, L. (2013). A home-based exercise program for the foot
and ankle to improve balance, muscle performance, and flexibility in community
dwelling older adults a pilot study. International Journal of Physical Medicine and
Rehabilitation, 1 (3), 1-6. https://www.researchgate.net/publication/269553301

Maki, B.E., & Mcllroy, W.E. (2006). Control of rapid limb movements for balance
recovery: age related changes and implications for fall prevention. Age Ageing, 35 (2),
12 — 18. doi:10.1093/ageing/afl078. https://www.ncbi.nlm.nih.gov/pubmed/16926197

Mcroni, R., Lanzarini, C., Barrindcli Guido et al. (2010). Comparison of active stretching
technique and static stretching technique on hamstring flexibility. Clinical Journal
Sport  Medicine, 20 (1), 8- 14. doi: 10.1097/JSM.0b013e3181c96722.
https://www.ncbi.nlm.nih.gov/pubmed/20051728.

150


https://www.ncbi.nlm.nih.gov/pubmed/18791317
https://www.tandfonline.com/doi/abs/10.1080/10671188.1962.10613194
https://www.ncbi.nlm.nih.gov/pubmed/20873080
http://www.pertanika.upm.edu.my/Pertanika%20PAPERS/JSSH%20Vol.%2026%20(3)%20Sep.%202018/18%20JSSH-1903-2016.pdf
http://www.pertanika.upm.edu.my/Pertanika%20PAPERS/JSSH%20Vol.%2026%20(3)%20Sep.%202018/18%20JSSH-1903-2016.pdf
http://www.iosrjournals.org/iosr-jdms/pages/13(9)Version-1.html
https://doi.org/10.1054/jbmt.2001.0237
https://www.researchgate.net/publication/244877861
https://www.ncbi.nlm.nih.gov/pubmed/15814861
https://www.researchgate.net/publication/269553301
https://doi.org/10.1093/ageing/afl078
https://www.ncbi.nlm.nih.gov/pubmed/16926197
https://www.ncbi.nlm.nih.gov/pubmed/20051728

Malaysian Journal of Movement, Health & Exercise, 8(2), 141-152, 2019

Mechling, H., & Netz, Y. (2009). Aging and inactivity — capitalizing on the protective
effect of planned physical activity in old age. European Review Aging Physical Activity,
6 (1), 89-97. doi:10.1007/s11556-009-0052.
https://www.researchgate.net/publication/226690605.

Miller, DK. (2002). Measurement by the Physical Educator Why and How (4" ed). New
York: McGraw-Hill. https://www.amazon.com/Measurement-Physical-Educator-Why-
How/dp/0078022681.

Netz, Y., Wu, MJ., Becker, B. J., & Tenenbaum, G. (2005). Physical activity and
psychological well-being in advanced age: a meta-analysis of intervention studies.
Psychological and Ageing, 20 (2), 272 - 284,
https://www.ncbi.nlm.nih.gov/pubmed/16029091.

Nejc, S., Loefler, S., Cvecka, J., Sedliak, M., & Kern, H. (2013). Strength training in
elderly people improves static balance a randomized controlled trial. European Journal
Translational  Myology, 23 (3), 85-89. doi: 10.4081/ejtm.2013.1777.
https://www.researchgate.net/publication/307827665

Osness, W.H., et al. (1996). Functional Fitness Assessments for Adults Over 60 Years (2"
ed). Dubuque, iowa: Kendall/Hunt Publishing.

Papilla, D.E., Olds, S.W., & Feldman, R.D. (2006). Desenvolvimentao Humano (8" ed).
Porto Alegre:  Artmed.https://www.passeidireto.com/arquivo/63020853/papalia-e-d-
olds-s-w--feldman-rd-desenvolvimento-humano-porto-alegre-artmed-8ed-

Province, M., Hadley, E., Hornbrook, M., Lipsitz, L., Miller, J., Mulrow, C., Ory, M.,
Sattin, R., Tinetti, M., & Wolf, S. (1995). The effects of exercise on falls in elderly
patients. A pre-planned meta-analysis of the FICSIT trials. Frailty and injuries:
cooperative studies of intervention techniques. The Journal of the American Medical
Association, 273 (17), 1341 - 1347. doi:10.1001/jama.1995.03520410035023.
https://www.ncbi.nlm.nih.gov/pubmed/7715058

Rani, B., & Mohanty, P.P. (2015). A comparison between two active stretching techniques
on hamstring flexibility in asymptomatic individuals. IOSR Journal of Dental and
Medical Sciences, 14 (4), 12 — 16.
https://pdfs.semanticscholar.org/b6c9/b24410787af8b0af760127a09a66dd22174f.pdf.

Robertson, M. A., Campbell, A., Gardner, M., & Devlin, N. (2002). Preventing injuries in
older people by preventing falls: a meta-analysis of individual — level data. Journal of
American Geriatric Society, 50 (5), 905 — 911. doi:10.1046/j.1532-5415.2002.50218.

https://www.researchgate.net/publication/11344488

Sady, S.P., Wortman, M., & Blanke, D. (1982). Flexibility training ballistic, static or
proprioceptive neuromuscular facilitation. Archive Physical Medicine Rehabilitation,
63 (6), 261 — 263. https://www.ncbi.nlm.nih.gov/pubmed/7082151

151


https://doi.org/10.1007/s11556-009-0052-y
https://www.researchgate.net/publication/226690605
https://www.amazon.com/Measurement-Physical-Educator-Why-How/dp/0078022681
https://www.amazon.com/Measurement-Physical-Educator-Why-How/dp/0078022681
https://www.ncbi.nlm.nih.gov/pubmed/16029091
https://doi.org/10.4081/ejtm.2013.1777
https://www.researchgate.net/publication/307827665
https://www.passeidireto.com/arquivo/63020853/papalia-e-d-olds-s-w--feldman-rd-desenvolvimento-humano-porto-alegre-artmed-8ed-
https://www.passeidireto.com/arquivo/63020853/papalia-e-d-olds-s-w--feldman-rd-desenvolvimento-humano-porto-alegre-artmed-8ed-
https://www.ncbi.nlm.nih.gov/pubmed/7715058
https://pdfs.semanticscholar.org/b6c9/b24410787af8b0af760127a09a66dd22174f.pdf
https://doi.org/10.1046/j.1532-5415.2002.50218.x
https://www.researchgate.net/publication/11344488
https://www.ncbi.nlm.nih.gov/pubmed/7082151

The effects of 25 minutes STAxercise on flexibility and agility/balance tests

Shedden, M., & Kravits, L. (2006). Pilates exercise. A research — based review. Journal
Dance Medicine Science, 10 (3), 111-116.
https://www.ncbi.nlm.nih.gov/pubmed/22579438.

Shubert, T.E., McCulloch, K., Hartman, M., & Giuliani, C.A. (2010). The effect of an
exercise — based balance intervention on physical and cognitive performance for older
adults: a pilot study. Journal of Geriatric Physical Therapy, 33 (4), 157 — 164.
https://www.ncbi.nlm.nih.gov/pubmed/21717919.

Skelton, D.A. (2001). Effects of physical activity on postural stability. Age Ageing, 30 (4),
33 — 39. https://www.researchgate.net/profile/Dawn_Skelton2/publication/11587629.

152


https://www.ncbi.nlm.nih.gov/pubmed/22579438
https://www.ncbi.nlm.nih.gov/pubmed/21717919
https://www.researchgate.net/profile/Dawn_Skelton2/publication/11587629

