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This research aimed to investigate the impact of Pilates exercise on motor performance in-
dexes and low back pain of inactive middle-aged women.

This was a quasi-experimental study with pretest and posttest design performed
on 43 inactive females with mean (SD) age of 44.4 (5.1) year with low activity, body fat percentage above
35%, and Waist Hip Ratio (WHR) of over 0.95. They were assigned into test (n=22) and control (n=21)
group. The Pilates or test group did their exercise for 4 months, three times a week while the control
group did their daily routines. All body composition variables were measured by body composition ana-
lyzer and functional tests were measured by speed and balance tests. Independent and dependent t test
were used to analyze the data.

ST The tesults suggested that dynamic balance and speed improved significantly and those effective

Received: 3 Mar 2018
Accepted: 19 Jul 2018

Keywords: © factors on motor control such as obesity variables, including Body Mass Index (BMI), WHR, body fat per-
Pilates exercise, :  centage, visceral fat were also improved (P<0.05).
Elderly, Body com- [T It seems that Pilates exercise may improve motor performance indexes and also a better
position, Low back ¢ quality of life due to a mitigating low back pain. Therefore, practicing such an exercise program can be
pain i effective in older persons.
Extended Abstract this regard, low back pain is more common in people
with inactive lifestyle [2], increased body mass index,
1. Introduction especially in the abdominal region, and muscle weak-
ness in central areas. With the increase in abdominal
tudies indicate the progressive degen- obesity, the compensatory curve is created in the lum-
eration of the nervous system and loss bar curvature which increases pressure on the interver-
of physiological function in elderly tebral discs [2]. Due to the increase in the curves of
people [1]. Since musculoskeletal dis- the lumbar region, the center of gravity moves forward
orders are one of the most common and causes changes in how to walk, disturbance in pos-
problems in the elderly, it is important tural control and increased risk of falling, and finally
to provide a strategy for its prevention or control. In reduction in motor function [3], including a reduction
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Table 1. Results of t test for dynamic balance measurement before and after intervention

MeantSD
Group t Sig.*
Pretest Posttest
Test 8.28+0.40 7.54+0.33 6.55 *0.001
Control 0.41+8.05 7.98+0.29 0.511 0.61
*P<0.005.

in walking speed and balance that results in reduced
functional independence. In this regard, this study
aimed to examine the effect of Pilates exercises on mo-
tor performance and low back pain in elderly women.

2. Methods and Materials

This study is a quasi-experimental study with control
group using pretest and posttest conducted on 43 in-
active elderly women with a mean (SD) age of 64.4
(5.1) year. The subjects were randomly divided into
groups of test (n=22) and control (n=21). The Physical
Activity Readiness Questionnaire (PAR-Q) was used
to select samples to enter the study [2]. The test group
performed Pilates exercises 3 sessions per week for
4 months. The inclusion criteria were as follows: 60
years or older, with non-specific low back pain‘in the
past year, body fat percentage (BFP) higher than 35%,
waist-hip ratio above 0.90, no problem for performing
exercises, no medication use, and no history of lower
limb injury during the past year. This study was ap-
proved by Ethics Committee of Imam Khomeini Inter-
national University under code No. 17682. The Keele

STarT Back Screening Tool (SBST) (9-item version)
was used to measure low back pain which help physi-
cians identify psychological and physical risk factors
for pain [3]. The obesity variables (BFP and visceral
fat) were measured by inBody 320 Body Composi-
tion Analyzer (InBody Co., Korea) [4]. To measure the
speed of the subjects, 10-m sprint test, and to predict
the risk of falling, Timed Up and Go test (TUG) were
applied. Independent and dependent t test were per-
formed to analyze the collected data.

3. Result

The results of this study showed that muscle volume
(P=0.03) and abdominal obesity (P=0.001) in subjects
with physical activity (test group) significantly im-
proved compared to the control group. Physical (Fig-
ure la) and psychological symptoms of low back pain
(Figure 1b) significantly improved after intervention
with Pilates exercises (P=0.001).

The results of dependent t test presented in Table 1,
indicate that the dynamic balance of participants in test

Table 2. Results of t test for walking speed measurement before and after the intervention

Mean+SD
Group t Sig.*
Pretest Posttest
Test 0.03+1.90 0.04+1.85 5.801 *0.001
Control 0.04£1.91 0.03£1.92 0.054 0.958
*P<0.005.
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Figure 1. Low back pain measurement results
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group significantly improved (P=0.001, t=6.55), while
there was no significant difference in control group
(t=0.51, P=0.616). According to the walking speed re-
sults in Table 2, there was a significant difference in the
posttest results of test group (P=0.001, t=5.801), while
no significant difference was found in control group
(P=0.958, t=0.054).

4. Conclusion

The positive effects of Pilates exercises on the vari-
ables of body composition, back pain, and walking
speed will improve the functional independence of the
elderly. It was found out that Pilates exercises can re-
duce the physical and psychological symptoms of low
back pain as well as abdominal and visceral obesity,
and improve balance and walking speed. Since there
was a direct relationship between abdominal obesity
and low back pain; one of the possible causes of im-
proving back pain in the Pilates group is the reduction
in abdominal obesity. The mechanism of Pilates exer-
cise training focuses on the development of compre-
hensive power where strength and endurance of the
muscles increase; this improvement in the open-chain
movement is effective in controlling the movement of
the lower and upper limbs which results in improve-

ment of functional factors [6]. Hence, Pilates exercis-
es can improve the motor function of the elderly and
cause a functional independency.

Ethical Considerations
Compliance with ethical guidelines

This study was referred to the Ethics and Research Council
of Imam Khomeini International University for ethical re-
view, and was performed after obtaining permission from the
committee (No. 17682) was taken. Before the study began,
the research process including the research objectives, how
to measure variables, how to do the research program, and
the length of the research period was explained to the partici-
pants. All participants volunteered to participate in the study,
completing the consent.

Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

Autumn 2018. Vol 13. Num 3

Conflict of interest

All authors certify that this manuscript has neither
been published in whole nor in part nor being consid-
ered for publication elsewhere.

Acknowledgements

Hereby, we appreciate all the participants who helped
us in conducting this research.

Seghatoleslami A, et al. Effect of Pilates Exercises on Motor Performance and Low Back Pain in Elderly Women With Abdominal Obesity. Iranian Journal of Ageing. 2018; 13(3):396-405.

398



www.SID.ir

¥ ooylods AY 0590 AYAY ol

Siadlw (315353 908" 300 9 (55 3 3550 (G pad L yy gy Ly o 095 S w3l

rd).hl!o u‘é;)‘ ¢ “L:c.m,) ")l)g‘ 47;.3..15 ¢ “LI.I.:.;I& u.:ah u.lD ¢ \UAMNY|m u.lﬁ.

U‘Ji‘ [ASE JORRNE gov] olKasls s‘;f:)’)j f,lc saSCidls s‘;ﬁ)’)j ”lc 05;—\
ol ecoisB aipass plol ollallepss oSl o solatar pole oASARS o ks CepsyF 09,5 -

IR

g diedlos 135030 paS” 500 9 (3512 0 Shos gl als WS “vou{,a,ﬂsi:‘,al,uum,.lqd}lgm
el by iolles Jlad e 05 ¥V (59, 45 090 S35 09,5 b ogslims 5 geilisin 2ol b o ym0asd 93 5 i | TETIT IS
O 4y 305 190 S 9 S duo y YO 3l Gl (5 g2y o0 jaS 8,0 405 Sy Cedlad a5 < F plowil Jlis PFIT O
975 09,5 N pannS (N=Y V) 55 g (N=VY) o2y 09,5 90 4 30l & 004 Ibdigad e 55 (53092 130 31 s s
539y Jgtuiin 395 0 5039y (slaedled 4y J S 09,5 45 > 5 caisls plonil ola Jloz oo dy iy 40 duadodis |y Dl Sy ol
009931 SaS by (538 0l s 5ol (25 J55S (6l e g (s S el ol Sfosliid b (5 S 5 ol yeiio plod
0903 31 ealiusl s Loosks .ol 059031 liy pa 51 dmy g B (538, 9 a3l (o931 b Jolad dadm U535 g 38 0l yia) + g puu

AP+ [+0) ay Joloxs SPSS 58le 55 30 dindly 5 9 Jiuws 5 (5 k!
aiedls i3 P=e/s 0 V) 533, ol i g P21+ 1) Ligy Jolai 1o (5 lolins Spnge ¢ 3aiod (slaciily bl
N an b Peloe)) 505 0)8 9 Pele 0 ) (Sly slapsie Gozmed (55> A 2 fge Jelos ()b 5l ad oualie

Cils (5 loline dguga ole oz
7 o3 Sl (rizees g Jolas Lai CopaS e (538, ol a8y 13 90 ey Bl o Dy iy yo3 sy o0 515 4 IFIRETE
iy o5 3100 ol sl ms (sl Jlus o e (5955 S R (sl e 9) ol g dion sralles 3 5057 3,0 Ll g

VAP aa VY el g o

VWAV 5 YA pdy fu )b

:lbb}"g.&glf
WA g sJOL’.‘; ‘&)Lx

3,5 ool K38 gy o3 (slodalyy LS jo Dl

oS 0,0

Slo oyt SOSuns & 53 a5V (9 Gl 895 0 Sloxi
a8 31 50 1] 06 g0 8,0 oS e ga 5 3351 oo (53l )Lt
9 9 o0 ral> gl Cuans @y J& 3550 (505 4>l b
ey JyS 5 PSRt plS 09265 53 Dl pads o
S lradr ol el g (0950 s Gl

I¥] 0gs o0

olaazie p3l gladle j3 &5 (2359 laghs, 5| S

O8S18 Sl 5o 5 lonS azgs ol & (BSulsT 5 (5559
WA Jlo 5o il Be2 Canl Dy (59 Cond
3 slegame (3359 crl )5 gl Jbolsl sl 1y G259 00!
9 Ceoliiul ool al38l Bua b oS ol saass Sl o3
S 58 (b 315 ams oo 1,3 3l o 1) s g pdyillasd
Os7e L) Jlus dgute 41 (Slowa Lulpd S5
o alae cil 2alS [F] WS e SoS 5 35,00 5 drgs

3

Aol

S 63,08 3929 ;905 4o a5 SbLaEl s 4y 05l
Ol bl oals S938 Jlao ez 4 aiedlus o 8l Conan
Julo (Dlae glacdl glowar Cullad g 4359 99279 Lo
Oleais (Byb il il s Gl (252 slacdly g Wigy 0
S IS g (Slonr 8 Slee Sl anie; wilgi oo o (S
SRy TR ST 7L JOPLIWRIRY FRCO O g CL g E AN
@A iy gaselli oyg8 40 4 ol Sl SHlae
PSS DT ayls Jedye Suiy S a5 090 o0 odaline
ol gaiellis 050 10 a5 8,0 el sl (Koo &5 Jlalse
505 4 O% o7 0085 Rl 3l el G S Ol pess
ol (8 535 o (Pl 8 SDLae (538 o g oS 4l

6 Sl b 3 e isbe oS Bl al5il

1) a0 00y g5
soObwYIdE e 8o

(50309 pole 9 (S ST 09,5 (5839 5l 5 (T T 0ASANS iy olSitils iz 5 1 SIS

+AA (1) OFYYVED :ppals
aseghatoleslami@birjand.ac.ir : ;g yasIl Cony



https://orcid.org/0000-0001-8031-3792
https://orcid.org/0000-0001-5839-9753
https://orcid.org/0000-0001-9548-4383
https://orcid.org/0000-0003-4912-7566
www.SID.ir

A

O &S Slew slacdlad (o 8 18 plo ol 3l iy 5§
Olgieds PAR-Q .ol 00 o)yl caly auas oy (gl sl
Jagin ol by o ol (sladali 3 43 3959 (5 aaS o il
5 AAL;‘-’:A.M))J U"I 2 odﬁafuo QY‘}» R AW LTy
U?) 5&@6“&‘[}5@5)&3;‘13%%@
PLIN 4....17-‘" ‘) ‘-’AAJ“N-:J' uL.lfu ‘5:).70 05;.[°‘] Canl é‘).9|
& S 0,5 a5 Jl> o sasols ploxil ole Jlaz o 4y alin
0925 3l eoliiul b lmools .a50gs Jgaiio 395 0 1039, (slacullad

o Jadoes SPSS l58le 5 50 danly (5 9 Jiane 5 (5]

dalllas 41 39,9 (51 s lure

0390 i(dabiculs, p 8 sladl) Babos o oS b 4y bles

o S j0 el 00508 ayyos (Glils 0 B Fe
705 595 Cammd oy YO 5l o s (257 Soyd 4TSS
L (05 4ol gl s 099 Jaalp poo A0 o S
lasl slagls 5l o Ssoalawl [PARQ Ls.m‘.‘..’i 4al i

S Jgb 58 Lo plail ol ailos cyiilai e Jolas s I35 31
AbdE L
3,3 305" oyl 3a0 (5 3503101

Sl Tslooled gl tan s 31 8,0,68 b3yl sl

o2 g Sapd Jeloe a a5 ol oolaiul ol 3l oy0 gausasls
VA seil Gl bl S oo (it |y 0,0 g, Jalse
obedo 316050 e g8 osladl gl [V ] Eadonls )18
oobee oyl ol solitul doyd g Y90 Sl (e
Se a8 Ced o gl Ve b palie Ve Jobay 8 g
o Ve oas o] S0 sleil 5 80 Ggdagim yho o sle!
aulgs Jlaw 3l .09 ouds 48 5 s 1 Soe 0,0y g
aS 1y (69,8 (yliee ysShe Jliwgm 4y 40 S0l s b ol oo
é"ogs’.lili"\"‘SM‘OTLSS)‘Q;@U’“L‘“"MQT)Q
o4 ufs)‘; ICC=-+/2\ t51"§ (SLQQ:"“B}.’, uuLm‘J.: un@.a u.:‘

9 Callad 50 (6 S50
Sallsd (5ae o 090l (00, SLT 5 p3Y Sloxndgs 5} o
Ot jsliteds NSy (G Cedlad asli sy Goybo I (S

Joioe 4ol iy ol o oolizil lo Soge3l oy codlad
b gl 4y bgyye Sy Sudlad i dn p0 Sl VE

sl 00k e e i 4y gy po ity llid g oy el

6. Keele STarT Back
7. Visual Analogue Scale (VAS)
8. Beck Physical Activity Questionnaire

¥ ooylods AY 0590 IYAY ol

9% (6705 3998 halBl g Sl (S (s (Slie S
hlS S ooyl 28l 328 0l i yos 4 g5 o 990 ]
al s 2a YV B Y 5l g y0S polio 4y dzuliz o33 ol pos
L [0] cutls anlss s o 1y SMKte itelles gl echas
0)l0y0 (B Y3 i ¢ loyd 5359 (slwogeid by £935 0929

353929 (6,503 52 By S48

05,5 lgre andss b YooV Jlo o o) Ken 5 'g3lS
SF%e soba w‘yw polde 5 plaie (S Sl ped g Colad
Oy 5 S8 el 9 So0 5w (alS | olidl Jlas-
olas Yoot Jlo jo Vil cuiomen [F] ais W) 1) e
Jsb 50 phis Slew lacolad alosl b 4lg5 so cal 00l
el b ay sogas B 1,830 ol 5 o Sloe il yas
Ol (e b Yo 2l Jlo o San 5 T Sgjg (V]
.Lgﬁq.;;sLIaul“_jaLu 38 g ey Sy cdlad g gy T aisls
LA] 09 g0 atalls oIl s o538 yoly 3Ulgs 9 DL & ja8

309 03kyd Consl (aFede B S j90 Clidiod 4y 42 g5
S 1900 Ego9a ().l oas ploxil s giio Cilbion gaialli
O y98 (Sloged (griadls (LB 0)90 0 b 0iS o olmil
g cyals S5 g s (sialls 53 (S35 S8 B 3 084
2oLy ya3 0,95 o 3l Banly ol anllasl
05 50 o1 o 3o Jalge 9 (55 S it glapas s
b ol Jlad o el

anlllae (pog,

0903l 5 092310t Db b otp254ecd £33 ) 32225 0l

aels b aredls Jlad s 05 FY (59, 45 092 J515 095 b
105 5,5 S S Celad a8 b gl Jlo PEIOEENN s
JUCIETCRUNOM PRV ) 51 I WO VS M)o < Cpmaols
A ohjyg by Bl yo ly g audla« /A0 3l iy X 4
(o (2 039 035 dazl o Cuadl 9 (3559 °)5L-° e
JrS 5 (YY) (0025 09,5 99 &y (ol 508 Laaiged
S bl 5l a5 Y oy 09,8 o8l 5l aial s (N=YY)
oMl Condg 5l Ml (sl (505 0)95 958 5 JS

Sy 4750, Al w3l a5 4 ol (Solol gelans
8 oslitd [4] ° gl caled gl Solol adii sty o
4 09y9 sl ol Ly (25 09)F sloiogeil aan o5

1. Cao

2.1lrez

3. Suzuki

4. Non-Specific Low Back Pain

5. Physical Activity Readiness Questionnaire (PARQ)

el (353353305 350 9 (5 3> 3yShos (S AL p1 Mg kg po 093 Sy pul .10 g MVIAES lon



www.SID.ir

Y oylods NY 0590 IVAY 3ol

(i 03 daliyy

Wiid)S I8 Dl Sl yel S & ()25 095 sl
QUP 6‘)—’." ‘;‘51? o)l.g)o o) aunl> s 6“-\:-.“ 5
Js‘ 4.!%36 \e. d.af:u.o ools 6‘4\.:.'5‘ Ql:c.:..o}? LkLs;é}o)T 4
plaiS] iy (oS S (sl 4 (G oS Al 0
Coles o g sladdo Fe glojosl o golaisl ol yodccddls
o] adBo iy Goe 4y (50,505 9 adsl Cl> a4y cutsil
o B p loa dba 285 Ol pod gz b) Sllasil 258l
olo yo .0l plowl L2u2S ¢ llasil ¢ 308 Sliy o3 5l oS 5
D> ealed | (S5 Ojpets S cnl ez 5 po
L] o S5 & wbails o ool >l

Wodly Julod

st sl Sy =950l s )lel 05l 5yl anlllan o
& 9 Jites 5 silel Gl 5l g 9 Laosls agusole
30 aosly ol jo o ooliul oyl Julos (sl aaly
s fyicds PSe/oB o ulos Y adeas SPSS il
b aid )8 kg s g ol

Gadly

Collad a5 ol Soge;l alas woxs ols listyee;l Zulis

Oil38l (5 ,l0 sine yobods JyiuS 09,5 s il o auzils Juy
o2l 35 (509 (05 09,5 ;03 Byl 3l (P=2 /) Cul adly
4 oS 599 Cud il 90 50 (208D Bl 505 I3 e S
.\ O)Lm:an‘.\?)(P=‘/"\)M‘é&b‘@ﬁjoﬂ)ja
(A gl oo oadlive V o)lad pgal j0 a5 jebocjlen

Ml:).g JLo.S‘ Slaio 3,98 ‘5:‘3) f°j>{° (¢ G’Lmu’ p.‘,)l.c.

A

SIS IV s ,S Sl ygesl beaali po s Sgy0 (2bL

RLI PRV

SRS g S el

7 Loy patli ioh IS (Pl Jeld Sl sle i

e TS 590 41 oS 590 Cand gl o 5 "o
Wod.g MJJS'M oli’;..:o}‘ ool.é.’;...:‘lg“‘sg‘[.bl GL“‘“ ez
A 556505l (In Body 320) ke sigi 0,5 98 L)

OBy oy Sy o) + (5503100

a5 0l drwlgs Lol 5l dagdgeilicee yu (5,505l (4l

s&&j}‘wl)éuaauﬂ}s‘bbbd)&a\‘ (S gt
ol Sleel 55 450 el yg0il (ol 4 ya99 (309051 o
u:ﬁ)o‘)“f»s#MwLmA))é&ui‘Mmel}u

(7058, 9 Rl 1 sloj) Sl 905

TUG) (538, 9 (ysls 2 ooy r9o3] iz a3 9,5 51 Ji3
Joles B ol ol oyolidl jhas o e 6lp 788 LG L
g8 S 03l g2y 9 J S 09,5 90 GFALS S, sligy
e o AslB 3 s 90y (Joio (59 5l Gtulacaws jfeolail
(e (59) 0,9 9 95,5 503l (5 50 dus (5 e (53,5 (b ]
[\Yl] Al.a..fuso

9. Percentage of Body Fat (PBF)
10. Waist Hip Ratio (WHR)

11. Visceral fat

12. Body composition analyzer

13. Time up and go

S g 5075 09,5 93 5 Lo 0903l (Ko 2agg il g (coges slaThg N Jour

= My
IS [T 24 1 09,5
o9eslom o9esloda o9e3lom o9eiloda e
YONYEV/A VOUYEE/Y (2o L) 5
YEIVL/E YRIVEIY Yo/VEY/ATe YWAESN/S (p59%5) oo
YEIVEN) SVIYEINE YO/ VEF/AT WAL (%) o st dopd
YVNEYTY YV/VEY/ YA/ )Yy YYAEN/F (ps55kS) alize il
¥ <y <[AA** +[ay (s20) o &y o5 )93 Cpani
P P<./-0*
P<efe o\ ¥

ol (555353305 350 9 (5 3 35Sl (S 4l p1 Mg g po 893 Kyl ol Ko g MVIAES lon



www.SID.ir

A

¥ ooylods AY 0590 IYAY ol

als s slans 9 Jud gy Jobs olien (oo St el T 9031 Y Jgar

@m.” ke .C’?}i"m"f ; 2955
&,l3bxo t Ol y Lo Byl
ofeey® £100 Yiovt. /sy NYAE[Se es
e +[0YY Y/AAE- /¥4 N0t/ Jyus
- P< +1+0 s lo sixe prlasose

350l LS gl (P=+JAOA (t-+/+ OF) 55 5 sine S
(JFS 5 275 09) (e e Vo 53 oy s (903t
ooy geslms lpes 58 (Jg 0)as 892y (5 foline BDS
S lolise BB S5 5 (225 09,5 e 558, 9 il 2

415 399

&

[t

-

2 oy Slinyes il il adllas 5l Bun
2oty (5 RS slapaslh ailgi o0 45 292 (e yeie
Ca s g yoS 33 (o S Wil Jlalge wias I 5 3G
Ll S055 0, 60, Shee Pl okl _San a5 o35, ol
Gy iy Sl ped ol lis sdelumsds s .0uS o
Sl alS aeigas 33,05 g, 5 Slowr pDle ol
Sy g Jola3 S92 izred 9 (2l (012 g WHR (oS3
39 o (3, 0l

et L) 52 clpie 35 58 e 92507

Jle 31 s ol 155 sy oS 09 5 050 Sl o
Sl 2l Glse ) iy 09,5 0 705050 Sl Lol
il lisgn soliil oy sliz! 3 ABT.cudlsila] oS
Juolie 25 1> asals g ohlac slaply 5l a5T (o5lae |
3 5ok el sl ol s e Jyol o5
Jol 053 g0 cBlas b 5 BT ()5 Slacas]
rslie gy Lado g (5 35 03 32l b Dy o 2S
slﬁJJ—oUG‘S)}mb)oQMU&S@&ASQQ

-y
-y

u Pre test

Post test

(50) (5 & 30 595 Connd
»
3

JIAF
«IAY
JIA
oy J=s
S ST 41 508 398 S 32 ey 3l Y prguad

(P=ele o)) ol aidly galS g lobine jobody iy o e
Jole g0 12 0040 g0 caalin ¥ o lad pgai o 4T jobilan
(Lol o5z 9 6N 590 41 yaS 90 Comd) (oS Bl
Slolime jsboay Ol yo (3509 (e aliy Jlas! Bl
(P=2]++ V) by tals
Jobss .l 00l ¥ o )let Joaz 48 dfly T yg0s] ulis
0955 3 (53 5l el (33051) (228 09,5 Sl sioges]
o 3l (P ) -F100) s (g Jolinn Sgngy o025
d=+/0Y) ot oanlive 555 05,5 15 (5 loline BB a5 5y
oboj gzl 50 ol ylas Jatuat oyge3l gl (P=+/#\F
Solobinn LS (]S g (2,285 09,5 G 058 5 il 2
uLo)’ Qﬂ""}‘L}“‘% Q‘).c.; 39 lej 6(P:‘/A\) bl S99
S olae S| S5 9 (2025 09,5 (538 9 Pl 2
s(P:‘/’ . \) cbls Sg2g
093] @l 09 g 0amltie ¥ o los Jgazr ;045 sblen
O9e3lomt 9 O9eliter oeSilie Gm (5295 0g)0 Ay t
3979 S loline S )25 09,5 10 yie) ¢ (533 oy Cae s
55,5 (6l S ol a5 oo (P=e e+ ) t-DA- 1) 8o

Y
1)
q 4
3 [ I
3 ¥ £ M Pre-test
Y v Post-test
2y
\
o J=s
[
-
f
3 .
ER) =
- W Pre-test
;?Y * Post-test
"y
P J=s
S

B85 (sloog T 30 yoS 5y0 (5l ) yguad
e aylie 1 S g (9925 0955 10 330 (glowus @Dl duylie 1l
JrsS 5 25 09,8 50 0,0 s

el (353353305 350 9 (5 3> 3yShos (S AL p1 Mg kg po 093 Sy pul .10 g MVIAES lon



www.SID.ir

Y oylods NY 0590 IVAY 3ol

A

alslos slans g Jid agiogasl o (5o (gyp Sz oy T oigesl ¥ Joor

e e omilots 295
&Plao t Ot ylno B 420
ofesy® /AN VIAGE [+ F VAcke[o¥ S
+[A0A RN yavt./.y Vayt./.¥ Jss
U PSe[+0 (5 o simo pelawst

S9ete 9 105 0,0 e laal g aal 017 a3 2alS 4y iy
g g0 i liedlis 33 (B pely S pus g JoloS Cunidg 4o
bl (uidly (o0)s localled ;5 jatune CS5 58 5500l
ass o (Dl oas 73S Sgnt 9 (058 (27 e 201
30 58y o)y C g g Jole Lk codlST il g S 050 b
9 O (655 o e Cagii b iy yed ol 0l | latellus

Maw)lﬁw‘smb)ébﬁbgww@éﬁj
oy B9 s (gollae Cumdg o (s Jolas obml el
Oliadles ciduylgs sloaals y Koo LS jo il i 43g5 a3

0,5 oolarul g3 oo

YR
g3 BB Jgo! 31 (5958

oe5 9 DI hgd 4 I o)z (sl aslllas
S om g 0 ools gl (o)) (gwes plollladlipm oliils
F8.08,5 plodil VWWEAY ojleds ay aieeS ol 3l jeome oS

S5 «@eiod Slaal Juld 355 &g cdalllan g,
o395 Jobo 3 (505 adliy ol Sl ik 2S5
OF LSS b salad .ol 00ls syl b Hdges] (5l Gadios
5,8 8 1 oy dalicglis) oS5 L 5 aillbogls
Flo ol
35 o ol allie o
&8le 3,5
205 i o a5 llie (] S 55 Sl L
S b dalllae o) )3 oS 631,81 (aleS Sloo; Sl alwgcnoy

S JleS eais,S (o)l gt cnl sly2l oy Baoee g ais S
Bgdsn SI,98

2Ll Jos lojed 9 Wigdh 00uiS cCunl p3¥  Dlac Jolss
Byl 51 [F] 09 o plonil s Cales b )57l caims plowil |
sl 330 305" 2lS (gly gl 457 oSS Bl gialS S50
OhiSen 5 Toliiliar mls Llilenal ol 53 Gedod ol 5

[\fs \A] Sl O‘)&"‘bj ‘,.u.l.u“’ ‘5

b 28 y0ly o yas g Jolo3 Lad Cipnidg S S (yeizre

Lol [£ A 58 guunan o), (S00 ¢ Cgilalgsl g )] 1o g g3l s
ieliinl Sl pass S lgie aS ) Kam g 5 T gl 5l ool
aslle ol b ooyl 68 oly Cao s (g loline I Sis
008,54y i yod daliyy Coule az )F1[V] cuiils @ plie

solCenddy s j0 a5 S Lol e ajlie lidios o
Olyee aile Lalge (428 Fouyol 5l ol wlgs so 03,5 3429
(i o 3o e Sids Cdlad prbans by 390031 Slal
Sz )0 eddodslive Ciglds ¢ yuiored bl (59 9 98y
Lol S 58 S50 Sl i g (32825 (g 99 4 (i
V] sl o SIS s hal531L _Dliae & a8 1) 292
e s 9 oty ol [VV] sl ok 1B el
slaaidly oS oo Lads 6 5 SYeb ae ay (guells i 4o
c).:.>o sw.la...d Ls"l‘“"“’ Called f:lgul A..SLSA bl-&.a-::a.:-; Slalle
Caliitl 9 &ja8 (Ral8l o 5 w0000 225 0 02

Sgdis0 05059 lacellad planl (Ul 9 (Dlae

sk Sl el olyod o Gl L oS 55 (Dl By
ogSan by 8l 3L 4y Wl oo el 9 (5508 Sy yod el
309 Lo s9hS )3 (uDhy (B9 4l s 425 b [1F] 050
o skivyge Ul S0 ik 5l g wlie Jlod 4 sz
a0 )l )2l Sl (SlSe 1 50 9 Conl Jpogll fous Sloans
Jolas s yos aloz3) 60, Shae  Solel Gial3l (sl 09 s
b by (Slowar losys ol Guizen 5 ot <55
g 60l 848 oS

USRS LE Y

Sl yod 45 S Glgi oo pol> Simgh bl 4 4z b

14. Giannopoulos
15. Iwamato

ol (555353305 350 9 (5 3 35Sl (S 4l p1 Mg g po 893 Kyl ol Ko g MVIAES lon



www.SID.ir

References

[1] Nachemson A, Waddell G, Norlund A. Epidemiology of neck
and low back pain. In: Nachemson A, Jonsson E, editors. Neck
and Back Pain: The Scientific Evidence of Causes, Diagnos is and
Treatment. Philadelphia, Pennsylvania: Lippincott Williams &
Wilkins; 2000.

[2] Ebenbichler GR, Oddsson LI, Kollmitzer J, Erim Z. Sensory-
motor control of the lower back: Implications for rehabilitation.
Medicine & Science in Sports & Exercise. 2001; 33(11):1889-98.
[DOI:10.1097/00005768-200111000-00014]

[3] Wright VJ, Perricelli BC. Age-related rates of decline in perfor-
mance among elite senior athletes. The American Journal of Sports
Medicine. 2008; 36(3):443-50. [DOI:10.1177/0363546507309673]
[PMID]

[4] Critchley DJ, Pierson Z, Battersby G. Effect of pilates mat ex-
ercises and conventional exercise programmes on transversus
abdominis and obliquus internus abdominis activity: Pilot ran-
domised trial. Manual Therapy. 2011; 16(2):183-9. [DOIL:10.1016/j.
math.2010.10.007] [PMID]

[5] Hoxie RE, Rubenstein LZ. Are older pedestrians allowed enough
time to cross intersections safely? Journal of the American Geri-
atrics Society. 1994; 42(3):241-4. [DOI:10.1111/j.1532-5415.1994.
tb01745.x]

[6] Cao ZB, Maeda A, Shima N, Kurata H, Nishizono H. The effect
of a12-week combined exercise intervention program on physical
performance and gait kinematics in community-dwelling elderly
women. Journal of Physiological Anthropology. 2007; 26(3):325-
32.[DOI:10.2114/jpa2.26.325]

[7] Irez B. Pilates exercise positively affects balance, reaction time,
muscle strength, number of falls and psychological parameters
in 65+ years old women [PhD dissertation]. Ankara: Middle East
Technical University; 2009.

[8] Iwamoto ], Suzuki H, Tanaka K, Kumakubo T, Hirabayashi H,
Miyazaki Y, et al. Preventative effect of exercise against falls in the
elderly: A randomized controlled trial. Osteoporosis Internation-
al. 2009; 20(7):1233-40. [DOI:10.1007/s00198-008-0794-9] [PMID]

[9] Thomas S, Reading J, Shephard RJ. Revision of the Physical Ac-
tivity Readiness Questionnaire (PAR-Q). Canadian Journal of
Sport Sciences. 1992; 17(4):338-45. [PMID]

[10] Hill JC, Dunn KM, Main CJ, Hay EM. Subgrouping low back
pain: a comparison of the STarT Back Tool with the Orebro Mus-
culoskeletal Pain Screening Questionnaire. European Journal of
Pain. 2010; 14(1):83-9. [DOI:10.1016/j.ejpain.2009.01.003] [PMID]
[PMCID]

[11] Karimi A. A prospective study of the outcome of treatment of
chronic low back pain patients with consistent and inconsistent
clinical signs as defined by three screening tests [MSc. thesis].
Norwich: University of East Anglia; 2004.

[12] Lopopolo RB, Greco M, Sullivan D, Craik RL, Mangione KK.
Effect of therapeutic exercise on gait speed in community-dwell-
ing elderly people: A meta-analysis. Physical Therapy. 2006;
86(4):520-40. [PMID]

[13] Buchner DM, Cress ME, De Lateur BJ, Esselman PC, Margher-
ita AJ, Price R, et al. The effect of strength and endurance train-
ing on gait, balance, fall risk, and health services use in commu-
nity-living older adults. The Journals of Gerontology Series A:
Biological Sciences and Medical Sciences. 1997; 52(4):M218-M24.
[DOI:10.1093/ gerona/52A.4.M218] [PMID]

Autumn 2018. Vol 13. Num 3

[14] Slentz CA, Duscha BD, Johnson JL, Ketchum K, Aiken LB,
Samsa GP, et al. Effects of the amount of exercise on body weight,
body composition, and measures of central obesity: STRRIDE—
a randomized controlled study. Archives of internal medicine.
2004; 164(1):31-9. [DOI:10.1001 / archinte.164.1.31] [PMID]

[15] Giannopoulou 1, Ploutz-Snyder L, Carhart R, Weinstock R,
Fernhall B, Goulopoulou S, et al. Exercise is required for visceral
fat loss in postmenopausal women with type 2 diabetes. The Jour-
nal of Clinical Endocrinology & Metabolism. 2005; 90(3):1511-8.
[DOI:10.1210/jc.2004-1782] [PMID]

[16] Md JFB, Kiely DK, Herman S, Leveille SG, Mizer K, Frontera
WR, et al. The relationship between leg power and physical per-
formance in mobility-limited older people. Journal of the Ameri-
can Geriatrics Society. 2002; 50(3):461-7. [DOI:10.1046/j.1532-
5415.2002.50111.]

[17] Rogers ME, Rogers NL, Takeshima N Islam MM. Methods
to assess and improve the physical parameters associated with
fall risk in older adults: Preventive Medicine. 2003; 36(3):255-64.
[DOI:10.1016/S0091-7435(02)00028-2]

Seghatoleslami A, et al. Effect of Pilates Exercises on Motor Performance and Low Back Pain in Elderly Women With Abdominal Obesity. Iranian Journal of Ageing. 2018; 13(3):396-405.



https://doi.org/10.1097/00005768-200111000-00014
https://doi.org/10.1177/0363546507309673
https://www.ncbi.nlm.nih.gov/pubmed/18055922
https://doi.org/10.1016/j.math.2010.10.007
https://doi.org/10.1016/j.math.2010.10.007
https://www.ncbi.nlm.nih.gov/pubmed/21075038
https://doi.org/10.1111/j.1532-5415.1994.tb01745.x
https://doi.org/10.1111/j.1532-5415.1994.tb01745.x
https://doi.org/10.2114/jpa2.26.325
https://doi.org/10.1007/s00198-008-0794-9
https://www.ncbi.nlm.nih.gov/pubmed/19011727
https://www.ncbi.nlm.nih.gov/pubmed/1330274
https://doi.org/10.1016/j.ejpain.2009.01.003
https://www.ncbi.nlm.nih.gov/pubmed/19223271
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2809923
https://www.ncbi.nlm.nih.gov/pubmed/16579669
https://doi.org/10.1093/gerona/52A.4.M218
https://www.ncbi.nlm.nih.gov/pubmed/9224433
https://doi.org/10.1001/archinte.164.1.31
https://www.ncbi.nlm.nih.gov/pubmed/14718319
https://doi.org/10.1210/jc.2004-1782
https://www.ncbi.nlm.nih.gov/pubmed/15598677
https://doi.org/10.1046/j.1532-5415.2002.50111.x
https://doi.org/10.1046/j.1532-5415.2002.50111.x
https://doi.org/10.1016/S0091-7435(02)00028-2
www.SID.ir

