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ABSTRACT

The study of the effect of Pilates exercise on gméied and strength of lower limb in elderly makswhe main
purpose the present study. The 30 elderly malaqgiaated in this study had an average age of 83t/4/3 years,
height of 158 / 2 +3/6 cm and weight 65 / 2 + &4 They were randomly divided into experiment&l ¢ases) and
control (15 cases) groups. The experimental groagigipated in Pilates exercise program for ten w&ethree
sessions per week and one hour per session. Ei@iuat lower limb strength was performed by 30-secohair

stand test and speed of gait was studied by 10rmeil test. The Independent T-test and paired $amgest was
used to compare the differences between the pre pmstitest in both groups. All statistical analysesre

performed using SPSS statistical software versfrSignificant difference found between experinerid control

groups in both variable (P < 0/05) and between prel post-test of subjects, there was significaffedince in

experimental group in both variable (P < 0/05).Aodiog to the results of the present research, itldobe

concluded that for improvement of strength of lolimb and gait speed in elder male, Pilates exeraisethod is
recommended.
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INTRODUCTION

Ageing is the result of complex interactions betwegenetic, metabolic, hormonal, immunological atrdctural

factors which affect cellular and tissue levels aodily systems as well as their function, consetjydeading to

oldness (5). During the past century, the numbelr @oportion of older adults among the world pofiata has

increased due to socio-economic developments attdrbmedical services (18, 34).0One of the most ingm

changes occurring in aging is the loss of musclesmhongitudinal studies suggest that during obtfgr, muscle
mass decreases about 3% to 6% per decade (8,H#8)ediuction of muscle mass associated with agiags to be
the primary factor responsible for reduction in olasstrength and power and the consequent losaraftibnal

mobility in elderly people(13, 14, 56).1t has beegil-established in the literature that there aductions in muscle
function and level of physical activity (LPA) conmogant with aging (38, 45). Associations betweeraguges of
muscle mass and function, LPA and functional mtbitiave been established in older adults, demaimggréhat

slow walking speed and reduced handgrip streng@®) ¢&n identify those with reduced lower-limb messtrength
and power, limitations and functional decline(11, 33, 52). Balance, poor gait, lower limb muscleakness,
slowed reaction time have been identified as indépet risk factors for falls in elderly (21, 33,53)

Exercise has a major role to play in modifying Kels risk factors and preventing falls among olddults. There
are, however, many different types of exercise,esafmwhich are likely to result in greater redunsadn falls risk
than others (20).Studies have shown that musctesggh decreases with increased age (54) and ¢laiced
muscle strength is one of the major risk factons fidling. Exercise interventions aimed at imprayimuscle
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strength have been identified as a key strategyefducing frailty and maintaining function in oldea(8, 10, 34).
Type of physical activity is important to increasascle strength to gain older people living indejetly (20).

Pilates is an exercise approach developed thatsisdon body-mind spirit interaction combined viitimechanics,
motor learning, and core stability (30). Duringiates exercise session, mental effort focusesctimeding specific
muscles in a functional sequence at controlleddgpeamphasizing quality, precision, and contrahofzement with
specific attention to breathing and proprioceptf@n 26,27, 28, 29) and it is a term used to descaby of the
exercises that were developed by Joseph Pilatdsappears to be popular across a range of age 9(@6p.The
Pilates method is designed to stretch and strengtiescles and improve coordination (40). The Rslateethod
focuses on building motions and activities thapkdb strengthen minor muscles, which, in turnpsgd strengthen
major muscles (32).Although recent studies (9, B)orted that Pilates exercises are suitabledon ege, all body
types and for all fitness abilities due to the nfiatlie nature of movements (25, 27,46) experimeattdmpts
including control conditions are still limited amh not enable researchers to draw clear conclusegerding the
effectiveness of Pilates exercises on improvingsga} functioning in elderly. Hence, the purposehig study is to
examine the effect of pilates exercise on gait d@e®l strength of lower limb in elderly male

MATERIALS AND METHODS

Subjects

The 30 elderly male subjects participating in gtisdy. The subjects were recruited from a socia elith regular
social activities. They were randomly divided irdgperimental (15 cases) and control (15 cases)pgrddach
subject was questioned about them past medicalrisind present health status. They had no previmtsry of

orthopaedic problems such as a recent injury ayesyrthat could affect their walking pattern. Tiubjgcts received
a stipend to cover their travel expenses and titmier to the study, procedures and guidelines \wezeented orally
and in written form. Subjects agreeing to partitépgigned an institutionally approved consent form.

Data Collection

Measuring of variables was performed before (ps€-tand after (post-test) the protocol. The expenital group
participated in Pilates exercise program for teeksge three sessions per week and one hour peosgsgdgiile the
control group did not participate in any pilategm®kses and not to participate a regular exeraisgram or a sport,
during the study. Each exercise session consigg&dminutes of warm up (10 minutes) and cool dotd ihinutes)
and 40 minutes of pilates exercises. The Pilatefadeexercises were taught and performed on exercis and
tables in the research area. In Pilates exertiees fare different equipments to use for diffeegnts. We used thera
band or elastic bands, and Pilates or exercise Malllified Pilates based exercises were dividedehparts, in first
part (4 week), mat exercises (41,46), in the seqamt(3 week), thera-band exercises and in thd thart (3 week),
Pilates ball exercises (30) were performed (2(3ted exercise were performed by the subjects omfarmal
schedule and were not under the supervision ofaglcor athletic trainer. Evaluation of lower limtbength was
performed by 30-second chair stand test and spiegditowas studied by 10-meter walk test. Priothe testing, a
standardized 5 min warm-up was completed.

30 SECOND CHAIR STAND TEST

The purpose of this test is to examine lower badyngth (24). Therefore, in this study Evaluatidricaver limb
strength was performed by 30-second chair stariddEgsiipment was required for this test: timer atrdight back
with a 44cm seat height, preferably without armenf-the sitting position, the participant standscompletely up
so hips and knees are fully extended, then coniplbeck down, so that the bottom fully touches skat. This is
repeated for 30 seconds. Count the number of timesubjects comes to a full standing positio®0nseconds
(24).

10 METER WALK TEST

The aim of this test is a measure of gait speed (65). Therefore, in this study Evaluation of epef gait was
performed by 10 meter walk test. Equipment wasireduor this test: timer, measuring tape and gh&iway or

open space at least 14 m long. Individual walkfiotit assistance 10 meters (32.8 feet) and theisimeeasured for
the intermediate 6 meters (19.7 feet) to allowdoceleration and deceleration. Start timing is wientoes of the
leading foot crosses the 2-meter mark and stopngnié when the toes of the leading foot crosses8thaeter

mark(6, 7, 55). Test be performed at preferred inglispeed with three trials, then collect threal$riand calculate
the average of the three trials.
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Statistical Analysis

All data were analyzed using SPSS version 19. Tdta @vere tested for normal distribution with theafiho-
Wilktest. The Independent T-test and paired samgiest was used to compare the differences betteepre and
post-test in both groups. Significances was stteaP<0.05 level.

RESULTS

The age, height and weight for experimental androbgroups are presented in table 1.

Table 1. Characteristics of subjects (mead and staard deviation)

Group N Age(yr) Height(cm) Weight(kg)
Experimental 15 64.1+1.3 158.7+2.8 64.1+4.4
Control 15 63.3+2.1 157.9+2.5 66.4+4.9

Table 2 shows for normal distribution with the SihajWVilk test before performed exercise in bothgys. The
result of analysis indicated that there was noia@mt difference in both variables in experimérdaad control

groups.

Table 2. The result of analysis for normal distribuion with Shapiro-Wilk test

Test Group p
) JExperimental| 0.6]]
30 second chair stand te Control 057
Experimental| 0.57
10 meter walk test Control 054

* Significance level set to:$£0.05

Table 3 compares for 30 second chair stand teatidaif subjects in the pre and post-test in twaugs.The result
of analysis indicated that there was no significdifference in pre and post-test in control groGgnificant
difference found between pre and post-test in expartal groups in 30 second chair stand testvarigbl< 0/05).

Table 3.T-test for comparing 30 second chair stantést data of subjects in the pre-test and post-tegt two groups

Variable Group Pre test Posttest | D.F T P
30 second chair stand t [Experimental| 8.25+0.8] 10.01+0.22 14 | 5.73] 0.65
"Control 8.61+1.53] 8.57+2.1§ 14 123 o0.p

* P value set to 0.05.

Table 4 presents compares of pre and post-tediOfoneter walk test variable in both groups. Sigalfit difference
found between pre and post-test in experimentalmioe 10 meter walk test variable (P < 0/05) antvben pre and
post-test of subjects in control group there wasignoificant difference in this variable (P < 0/05)

Table 4.T-test for comparing10 meter walk test dataf subjects in the pre-test and post-test in tworgups

Variable Group Pre test Posttest| D.F T P
10 meter walk tes Experimental| 7.97+#1.6]1 6.10£0.01 14 8.26 0J8*
Control 7.92+0.77| 7.52+1.17 14 059 0J3

* P value set to 0.05.
DISCUSSION

Pilates based exercise challenges these systenm(gemusculoskeletal, and nervous systems) vilhdesing on

the principles of breathing, control, centeringggision, concentration, and flow(2).The purposé¢has study is to

examine the effect of pilates exercise on gait @eel strength of lower limb in elderly mala this respect, the
results revealed a significant difference betwegregmental and control groups in 30 second chaindstest and
10 meter walk test. Also, there was a significaffetence between pre and post-test of 30 secoad stand test
and 10 meter walk test in the experimental groumdticting a pilates exercise period increased titemgth of

lower limb and gait speed of subjects in experimkegtoup. The total, there was an improvement ihggeed and
lower limb strength in experimental group. The tessaf the present research are consistent withigus findings

indicating an improvement of motor functions ineslg adults after conducting a pilates exercisesop€l7, 25,

42).
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In the scientific literature for Pilates exercifiggre is no valid data regarding the length oftBdaxercise program
(29, 32, 44, 46). We carried out 10 weeks prograchfaund a significant difference in gait speed atrdngth of
lower limb for elderly male. Therefore we may sugfghat this length of the training program coudddoifficient to
gain improvements for gait speed and strengthwéidimb.

Petrofsky et al (2005),conducted a study to comfzePilates exercises with and without a resigtdrand. They
found that Pilates exercises performed with a tast® band are more effective in increasing musetitangth than
the Pilates exercises without resistance bands (89)ne with this study, we used resistance baawd found a
positive effect on muscle strength within the eisrgroup. In contrast to their study, we also ddebercise ball or
the Pilates ball exercises to the Pilates exemisgram.

Previous research indicates that regular participah physical activity has a positive impact omsule strength
(12,35). Activities of daily living are composed sthtic and dynamic conditions such as sitting atkimg (37, 50,
51). Our study reports a significant increase iiargjth of lower limb after the pilates exerciselderly male. These
findings supported previous findings in relevatgrfture. Levine et al. suggested that the Pilaxescises can be
used after arthroplastic surgeries because stremgttlexibility is increased by this method (32mprovement of
strength in lower limb as well as the increaseamfrdination in these muscles has improved gaiitgtasihd balance
of subjects. Regarding the improvement of loweblistrength after conducting a period of pilatesreises, we can
consider the increase in subjects’ balance, edpeamlower limbs, plays an important role in m&iming and
controlling stature and posture (45).In anothedytin which the effects of Pilates-based exercisedgnamic
balance in healthy adults were investigated, dynamlance increased (15).In another study, invattig Pilates
Exercise has Positive Long Term Effects on the ABethted Decline in Balance and Strength in Older,
Community Dwelling Men and Women, a significant remse was found in strength and balance in older
ambulatory adults (4).Nazakatolhosaini et al. sstggbthat Pilates training sessions could improwtonfunctions
in elderly people especially balance and cognifivections. Therefore, it seems that this type afrning May
reduce the risk of falling in elderly females(36)dnother study investigating of the effects ohfeis exercise into
an exercise program for 65+ year-old women to redatts, in the study were observed there was gmamement
in dynamic balance and muscle strength in expetiaigmnoup (20). In another study, investigatingaiis Exercises
Influence on the Serotonin Hormone, Some Physicalia¥les and the Depression Degree in Battered Wpine
was extracted that Pilates exercise have a positipact on improvement in muscle strength (1). Thasistent
results of our study with previous studies (17, 2jich indicated that various exercise programs pitates
exercises can improve the muscle strength handidmia age groups.

One goal of the present study was the effect oftitetes exercises on gait speed in older maleretbelts of this
study revealed that a significant increase in gpéed after the pilates exercise in elderly makickvsupported
previous findings (36, 48) in the relevant literatuThe consistent results of this study with presistudies (3, 49,
50)which indicated that various exercise programs icnprove walking speed in patients with multiplderosis.
The results of the present research are consisidgnprevious findings (8, 19) indicating an impeent of some
physical fithess factors in elderly adults aftendocting a training period. Nazakatolhosaini etsalggested that
Pilates training sessions could improve gait speeelderly female (36), which these findings armikr to the
findings of the present research. In another stidgstigating of The Effect of Pilates Exercisesl akquatic
Training on Walking Speed in Women with Multiple I&osis, in the study were observed there was an
improvement in gait speed in Pilates ExercisesAgatic Training groups (48). In another study ihieth Effect
of exercise on walking speed, fatigue and qualftjife of patients with multiple sclerosis were @stigated, gait
speed increased in patients with multiple scler(®is he results of the present study is in conti@asther research
(16) that no significant difference was found betweilates exercise and gait speed in patients latthback pain.
Therefore, the results of the present study didsnpport these results. This disagreement in e&ulhay be due to
the difference in Type of subjects.

The main aim of the study was to investigate wheih@ividuals improved because of the pilates eses; which
the results of the present research Indicated wasmgprovement in gait speed and lower limb strenigth
experimental group.

CONCLUSION

Considering the results of present study and toetfet independence of elderly adults is affedtgdhe ability to

maintain balance and to walk, we can say that octimttya period of pilates exercises improves liigeipendence of
geriatric population and will ultimately result their more contribution in the society. Our findinguggest that
Pilates exercise may be a useful tool for dynaralarice and gait in elderly. Therefore, we can renemd pilates
exercises to be included in designing training paots for this group of society.
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