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Background: Modern lifestyle in both young and older people is increasingly sedentary with less demand for physical
activity and inadequate active exercise. Fewer bodily movements and static posture, mainly sitting, results in

a prolonged back muscle contraction which is a cause of back pain.

Objectives: To investigate the effects of Pilates exercise on spinal stabilization in sedentary subjects with subacute

non-specific low back pain.

Materials and methods: Forty-two volunteers aged 18-23 years with sedentary lifestyle and subacute non-specific
low back pain, were recruited. Subjects were divided into experimental (N=21) and control (N=21) groups. Subjects
in experimental group performed Pilates exercise program which consisted of five movements, approximately
45 minutes/day, 4 days/week, for 4 consecutive weeks. Subjects in control group continued their normal daily activity
without performing the exercise program. Outcome variables of the study were lumbopelvic stability measured by

lumbopelvic stability test (LPST) and pain level measured by visual analogue scale (VAS).

Results: At the end of the study, experimental group showed an increase in lumbopelvic stability (pre-test: max=3
and min=1, post-test: max=4 and min=2, p<0.001) and a decrease in level of low back pain (pre-test 5.07+1.80,

post-test 1.53+1.30, p<0.001) compared to control group, with statistical significance.

Conclusion: Results showed that Pilates exercise was effective in increasing spinal stability and decreasing pain
level in sedentary subjects with subacute non-specific low back pain.

Journal of Associated Medical Sciences 2017; 50(1): 114-122. Doi: 10.14456/jams.2017.10

Keywords: Pilates exercise, spinal stability, sedentary lifestyle, non-specific low back pain

114 Journal of Associated Medical Sciences Vol. 50 No. 1 January 2017



UNANLD

o A & o o

= o o aa o Aa v o 9w caa A o a A '
NNAEAINTENATY: Qnﬂqiﬂqidaﬁ?@lluﬂﬁ]?u%ﬂqlﬂNk&jﬂﬂwﬂ"ﬂﬂii&l‘ﬂu\?a%ﬂ'].l'ﬂlnﬂ‘llu TUU@Q%ﬁﬂLﬂﬂauvlﬁﬁiqﬂﬂqﬂ
AdaAa o ' Y A

dopad JUnvvrasifFiadinarifienuyaaam lunsluwisdlugwiadojuiiesnnlddriuiansuniimenia
sanhasmuliiisana maadeulmnanamiarimenagiu (static posture) laawzidaaglurinis ndwiianas
¥ s I g A { o v a d v
damaduduszoznawnisdusmenianildiiaomahenasld

onuszaen: WafnwwazasmIsaniaImMauuRanisdamImuguanuiuaasununa s lugniwg inv
o Lo A o = o ' o ' v
u\‘iagﬂUﬁLLﬂzﬁaqﬂqiﬂ?}@]%aﬂﬁ?uaqdﬂﬂLaUUWQuLLﬂUVLSJ%'ILW']zL"'anftl\‘ﬁqll@"Jﬂ

o a

TEAUAIDNNT: IMFNATIIWIL 42 T18 21NN 18-23 T Lﬂu;dqumnisuﬁdagjn”uﬁLLa:ﬁaﬁn'liﬁJaﬂﬁﬁ'o
sausnsnodounauuuylisunnsianzassindie uvaenidy 2 UDEY Ao ﬂﬁjuaanﬁﬁé‘ammmuﬁmﬁa WIN 21 718
1ésuldsunsuniseandiadnie awiu 5 vin tduwan 45 wifidedn vin 4 Tudestadt Juan 4 sdawk
WAZNFNAILAN 1w 21 T8 duiudlIalsziniumudnduszdnanisaandiaine daudsilelumsdnen Teun
i:@”umwmminlumsmuqum'luu"}umdml,l,ﬂuﬂmaé'm”aLm:im‘“ummsﬂ'awroi"adauéi'm Tasltuuuyseidiv
imvumwu”ﬁﬂwamum:@”&%@nﬁu (lumbopelvic stability test: LPST) uazanamiaanuliaaisaeaa (visual analogue

scale: VAS) enus1ay

{ 2 ' o o > < ' o o A X 0 o
Hams@ane: WaAugaluunsy nguaanidimadszduanusiiassuununansdduindy (o g9gaszay 3
WAZEIRATZAU 1 LAZWAY: §IFATLAU 4 UATAIRATEAY 2, p<0.001) UazdTzaUaINITUIANAIF IR IAAR

o @

(fiaw 5.07+1.80 Uaz®ad 1.531.30, p<0.001) LiaIMBUALNFUAILAY BEITUBEIAYNIIDE

a a

aiﬂ“aﬂ'\iﬁﬂ‘ﬂ'ﬁl: ﬂi:ﬁ‘ﬂ%&la‘l}aGIﬂSLLﬂiuﬂﬂiaﬂﬂﬁﬂﬁdﬂﬂﬂLLUUWG’]ﬂaﬁ’lﬁJ’liﬂﬁdLﬁ%uﬂ’]iﬂﬁuq&lﬂ’n&lﬁuﬂ\‘i‘uad
o @ o ] > a o Lo A o = )
Lmuﬂmﬂm@nLL@:@@]a’lﬂ’]iﬂ’é@mada’sum\‘)luﬁdﬁﬁWQWHiiuudaQﬂ‘uﬁLLa:ﬁﬂ’lﬂ’]iﬁJ’J@mada’JumdﬂdLaEJUWﬂuLL‘U‘]J

ladnwizianzassineay

LL‘]J‘]JVL&i’wJO’ILW']ZLﬁ]'IZﬁ]x‘)

Journal of Associated Medical Sciences 2560; 50(1): 114-122. Doi: 10.14456/jams.2017.10

AEIA: NIBanMAIMuUIIAINAE ANNATUAITBILNUNANEIGY WdANTIukIagAUNeINIanaIE BN

o

LN

AdAdAa da A £y .

JhFaniinnsindanlniias (sedentary lifestyle)
FOANHIENITANITITIANANINTIN I WA N B RS NITHY
o A A A A ' @
At UMWY BIadNITARE KIT1INRoLad
FaaINa LT WAIINNVaIT19n 1 laAn 1.0-1.5
2IMIIWRINUVULAN (metabolic equivalent of task;
MET)" iAaldnuyaaaniluiveglngwiaioiunlifing
WNIWAINTINNMIME WadimIaanfmasmuating kigsnaua
galUninnn ﬂaaqu”uugwﬂﬁ%’uﬁﬂ%wamﬂQﬂmzﬁmﬂiuiaﬁ
° A A & ¢ A A
mmumnﬂﬂsmwgaaﬂmlugﬂLLuummqﬂmmeaLmﬁu
ANMULIWAIENI 9 1% InuAaNRIeas A3 tnuanlnsdny
Jato TNDININTINMISUTWIUIR NTETURTIRD

MIFNITTN® LR ILAUNINREAINFLIY NINTINANE

Journal of Associated Medical Sciences

mffuﬂ'lms'fiuﬂ'mn@mmawqaizwjnmiﬁwwa"amm'n;’zj”'l
(energy intake) UASMNI MEWRINUINBEN (energy expenditure)

m%‘wL‘fluﬁaﬁ'sLa’%m‘hﬂ"‘cyﬁﬁﬂﬁm'mmwama
oINS IEWRITWUDIT19N1e dulnainidwardw
Afmaetenlnitessildun winnusenRa 1$mend
Urzdeaudy nuiigsfeeulairhnuihuduinesiia
Wudn Tagiis wudwa”mjuﬁuuﬂﬁquﬁnﬁumimﬁau"lm
THMYAARILT N Lﬁaomﬂﬁﬁaéwmsmma:mﬂ@mG]
fsassulinmatamanienlmaasd? dun eouunas
WA LO309LEMNILULANIT Taufioaansnlan udu
S'%m‘undauflmyfl,unﬁﬁﬂﬁﬁmsmLﬂummdﬁ@i’aaagﬁuﬁ
(static posture) LLazlﬂéaﬁdLﬂuLaaﬁuﬂu (prolonged sitting)
L% N3RaLduiny n1IssTanuldasunislnsdwy

Vol. 50 No. 1 January 2017 115



msﬁfoﬁwmu%ﬁf’maﬂauﬁ’sLmagtLazﬂwsﬁfagﬁ’i vuan
fsluniwu Aansswaindmzasribiusulngaindufanu
ﬁﬁ’uﬂuﬂsza‘hﬁﬁﬁﬂ”unﬂfmmmNasl,ﬁl,ﬁﬂmmﬁﬂ
Un@vasszuunduLitanaznizgn Shu-Mei Chen uazami®
’ . ' A
wummsaQslummwml,ﬂunmmu (prolonged posture)
IS o A A ° v A o o
vuifadeiausngivnsavinlwidaesinisdranasla
INNWANITAITIVANTNVBIDINNTUIANA Tapls
WUURBUNNY Adolescent Healthand Lifestyle Survey 2003
Iuﬁadawqizﬁ'jwa 14, 16 waz 18 T Wud twandsden
mwmgﬂ"naammiﬂ'sweﬁgaﬂdﬂmwmm TSN T
o Aa A A A ' o . @ < o A
yRanIINNINNWI W 5 Tlaedadi anaduladees
doanmrthanatadnaliiodany 3w nsgilegnim
nIonM RNy SIuaaadanwA®nI1 5 T lauddadin
NMILAUABNNINADTAAGINUIINNIN 5 TIluddatn Wia
YNNI 42 THlNddadUa1r NAINs I auInasiia
YINNTIRTONNY 42 T2 luddod o FaNUFUNRT
nutaspnyinlwifAaenistianas® hasannsvinfanssy
wmanfizassensdanumdumaafenlmiuuy dynamic action
A A A ' ' a = A °
I YR UL RIVINI90819D8TTAT R LIINNTLHN
dan1Itafaw i lusssfaInunNINNINTII’IGI LT 1
' P oA . o v @ 2 4
vimafiagniuf (static posture) vilwlEwsanutasas
Lﬁaammﬁaayj’lwhﬁﬂmﬁwLﬁﬂ%é’dﬁaqﬂﬂﬁuﬂu
euza K MU anBLANaAaILaztANNITAIU
a v dql' =3 v &/ =
yaaFonolunduiite LBunaiuwiie (tendon) 3INH4
= =S . & = A A, v a
Wdudanszqn (ligament) Lﬂuaﬂmmq%m‘ﬂmimn@
a1 n1sUIanag’ LLazdawalﬁs’NmU“lajmminmuqu
maadanlnivasnizgnaunadliagluszozmaaianlnn
22INTTANAURAI (neutral zone) 1ila vilwadwainas
YDILNWNANIEIAIRAR LLazLﬁangﬂé'uﬁﬁ'dﬁmwﬁum
AAAIONIVIN IALAANTUNLEUNNANLBLAWNRINLIID WA
- e e oo X
Lé‘uﬁ@ngﬂmnmmz@ﬂau‘maawau‘"’

NS NHIAININLRNIZFNBE1IFN L EaNDN
Uszlopilunaasuaiguninliionmorauldadng
JUsenTAN 1w m’%m%agﬁ@jl’uﬁ'u LRIUANN LTI
PBITEULNAULUDUANIZAN jﬁm«'auﬂmu Usiyamavieu
2952 uULTERINMIsanfaIMuLuURNaArdunNT8n
ANRINIENEINITNLRINRIIIANUNWAIVILATIRIIILAK

o o = A & A v a
naednar umsidnnmaedenlninuustg waliiia
mﬁﬁﬂujﬂ’liﬁnmﬁﬂizmué’uw”uﬁn”umaﬁ'wmﬂ LAY
fadnduniseaniiasnianlasuainuioyagieninln
T’ msﬁm:nﬂ%’@ﬁﬁaﬁ';”@lqﬂszmﬁl,ﬁaﬁﬂmwamaa

N130aNARINULUUNAINRADNITINNAINNNUAIVDS

116  Journal of Associated Medical Sciences

o o v A A o< LA A
LLﬂuﬂa’]qa’]@]?slufdﬂqu@ﬂiiuuﬂa%ﬂuﬂLLﬂzNa’]ﬂ’]sﬂ’Jﬂ
Qs 1 ' A Qs 1o 1 v
V\a\‘]aflua’]\jﬂ\iLaﬂuwauLLU‘UVLNﬁ]’]quzL'ﬂ’]$§]\1§’JNﬂ’JEJ

% aa =1
RAEALASIDNIIANT

9

nuatafilglunadnm

ngudadaduanmaiasinangiuaz e ﬁﬁmq
2319 18-23 T $1wan 42 e Lﬂ%ﬁﬁﬁwqﬁniiuﬁfmgﬁu
fuazfionnsthanassnarsnadounansuulisimae
191239370628 éj”wSwé'ﬂmmsﬁmimmmjmﬁasm
Uszrnsnnmsanmnneuniin® easludsunsn  G*power
3.0.10 (effect size L¥iNNU 0.8, alpha level 0.05 Laz@1 power
N 0.95) eﬁoﬁwmmvlﬁﬁﬁmwaamjmﬁazhamjua: 19 1y
wazdinnsfadwImnsanaan (drop out) i 20% A9iu3s
Vl@TﬂfejmJi:“mnm”aazmmjm: 21 318 3TWIW 42 1Y
uiisaaniili 2 ngu A mjuﬁvl@i”%"umiaaﬂﬁﬂé'amULLU‘U
ﬁmﬁmm:mﬁwmuqﬂﬂUﬁﬁmizimsmdwiﬂﬂﬁmq Y
LLazdauzgdﬁVLmLmn@iNn”u AOULLURAUDINLAEIAY
ﬁaﬂiiuﬁ'ffaagﬁuﬁﬁammuﬂmﬁu Adolescent sedentary
activities questionnaire (ASAQ) lasfiszauazunuannnin
WIOLYINNL 6,048 Az’ LLa:@muLLuuaaumuﬂuﬂﬂsadQﬁ
flamsthansssimansiiase Oswestry Disability Index
(Version 1.0) agumm inslugindianss lasszeu
ANNTULIIVBIDIMNTLIANARIFINEN Vlvﬁ”im”uﬂmuuagﬁ
fouaz 21 4uly Aedenas 60 (10-27 QLU IMNAZULWLAN
45 QZUKL) s'fi'dLLamﬁdmsﬁwqﬁﬂiiuﬁifaagjn"’uﬁg WA
flormsteanaininsuniunsdingsadszdrin®
Tuitanadedaiey 3 Lﬁauuanmnﬁmjuﬁ'ﬁamaﬁﬁ
Tsadszen 1gn Tsaala noufia niansimdudevalu
N1398ntIaINIg LaziauAaUn@uadin1suadlin
mslatu uaznmsFess %%aﬂsmuqu”ﬁm@;u’%nmmﬁ'ﬂu
74 3 Lﬁauﬁmumgﬂﬂ”@aanmnmsﬁnﬁﬂuﬂ%ﬁ

IEmsfinm
mansluasiitiumsiusesesusTsumsisean
ﬂm:mtiumiﬁﬂﬁi‘mmﬁﬁ'ﬂuugwﬁmmwﬁﬂméﬁl
Wit ersaasnTnINwIsssaeladausns
ANUBUYDNABLLULRIUNNLAZADUAN N AEIT a9
nuIsemsenunidumsanesinseslasinsuiouioy
WLUEY (pilot randomized controlled trial) wydonasNag
aaniu 2 nqu las3Tnaguatihede (sample randomization)
dedtmysusandadumadonlaglifmsiui (sampling
without replacement) daudsilglumsdnesn leun sz

Vol. 50 No. 1 January 2017



mwummszﬂumsmuqumww"'ﬁmmmmuﬂmaéwﬁf1
URZI2AUNNTUIANAIFINENY  LUSBULABURaULALAAS
N3aNMRIMBLULNANNE ﬂ%mﬂumjmmaaﬁhmju
AuANUAzLLBUEIEWINgY wisasiiafilglunsdnen
leun LLumeﬁmz@”umwaJmmsﬂumsmuqummaﬁm
2091878891 F9N % (Lumbopelvic stability test: LPST)"
uazuuudszidninaiaanuthasigaea (Visual Analogue
Scale: VAS)™ 1isil finnasauiaiasiiofadiumm
dranuigsuazuinirvesmyianawinllldass Gola
drnnutiidadia Intraclass Correlation Coefficient (Icc)

WINAL 0.533 LAz 0.99 ANUEIAY

PUADUMIGLAUNT

DVENRN AT 2 nau 1asunsdsaiiuszauainy
mmmiumsmuqumwuu&umd’ammunmaﬁm”’;
drouuudszifivszauanusunsaluniiniuguaiia
u&uﬂwaua'sl,l,azafu%amm (LPST) uazdsziiinszau
nsthenasainatd areuuudszidvinasiaanudia
MuRBAN (VAS) faukasnasmiidnaaniiasme lag
mjuaanﬁwé’amﬂLLfl.lleﬁmﬁﬂﬁ%’uiﬂmmumsaanr‘hé’q
mudwan 5 v UFIE 10 atsey $1wau 2 seu i
JeazIan 45 Wfl lageanfasmealanias 4 1w 1Iu
a1 4 glani” ﬂ@jumuqulﬁﬁ’]Lﬁu"‘ﬁ"mﬂizﬁ‘hfumu

Un@uazinnanisaantinasnng

mﬁmﬁzﬁﬁagammﬁﬁ
’imswzﬁﬁa;&ammﬁﬁ@ﬁﬂIﬂsmeﬂauﬁ’sma{
ﬁ’]L%ﬁ]Eﬂ SPSS version 17 I@mmams’imswzﬁﬁagaaaﬂ
v 3 g laud 1) mi’imiwzﬁ"ﬁagaLﬁﬁymﬁﬂwﬁaga
ﬁugmmaaﬁiﬁaamﬁju lauldafiaifanssasun (descriptive
statistics) LLa¢ independent t-test a%um"fagaﬁugmmaq
ﬂfpg'm”’aazml,l,amlﬂu@maﬁy (mean) ﬁ%ﬁmmummgm
(standard deviation: SD) WazN3a8as (percentage) 7N
miﬂ@aaummﬁmumﬂﬂﬁmm‘*ﬁagawudﬁiayjaﬁmsm:
Nnouuulaslnd 2) ’imiwzﬁ‘*ﬁagaL]J%'smﬁﬂmm”m’nu
mmsniumsmuqummﬁuﬂwmd’;mmunmaa‘h@h
AoulaznaIns lasulUsunsumssenmainauuuNa i
mﬂumjwﬂg\m@juﬂﬂaaaLLazmg'umuan AUFDGAULL
non-parametric lduA &iid Wilcoxon signed ranks test a2
Lﬂ%yuLﬁﬂmz%’haﬂq’umamuazmjumuqu loglowia
Mann-Whitney U test uaz 3) Aiavzvidayailiouiiioy
s:@"’um’nu;umwaammimwé'qmua'wmﬂumjuﬁ%
2 ngu lapldaiid dependent ttest uazilIouifinuszan

Journal of Associated Medical Sciences

mm;mm"uaommsﬂm%é’od’mdwszmwﬂﬁju Tagls
afi6 independent t-test lasiwuazraaNUTaiui 95%

uszrnwuad alpha level 1 p<0.05 FhaNdnEfmAYNRDA

NaN1SANE

AMANBUL AU IRVDINANAIDENY
NRRUATNDN NN IANBIRINWIUNIFY 42 T8

\wandd 35 18 UasWATE 7 18 Tasednguilade
P09015UATALRALVDIANNIULIA I EMUANGINY
adIdnyfANIIRAEN p=0.001 uaz p=0.003 MNAIAL

~ A v A A Lo A o A
uazilareunanfeiufnsuiiegnun lasldiuuysaiiv
ASAQ WUNRTMALUBWNINNNT 6,048 Al LazAaULLL
AanTadRnieniTlianasdanaridasdu Oswestry
Disabily Index (Version 1.0) aiumumn nalugihoemas
WU T9nziun 1027 aciu Aaudusass 21-60 NaAZLLHL
NNUUDAANIBIRINANTIWAWN numalinninTa
Ao o dg v A o Aa o A da
Mhagnun® Swnuilanmathanasniimasumumaiiiugia
1/32419%" (Table 1)

Vol. 50 No. 1 January 2017 117



Table 1 Subject’'s demographic data.

Basic data Exercise group Control group

p-value
(N=42) (N=21) (N=21)
Male (%) 3 (14.29) 4 (19.05)

0.679
Female (%) 18 (85.71) 17 (80.95)
Age (years) 19.67+0.97 21.57+0.98 0.001*
Weight (kilograms) 59.67+11.37 55.811+8.27 0.216
High (centimeters) 160.71+7.10 162.1046.00 0.500
Adolescent sedentary activities 8361.71+£2034.03 9222.24+1279.75 0.110
questionnaire (ASAQ)
Oswestry disability index 12.57£2.77 12.14+£1.98 0.568
The lumbopelvic stability levels 1.38+0.67 1.48+0.81 0.849
Visual analogue scale 5.07+1.80 6.56+1.18 0.003*

Data is expressed as MeantSD; * Difference was statistically significant at p<0.05
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Table 2 Comparison of lumbopelvic stability levels between experimental and control group.

Exercise group

Lumbopelvic stability level

Control group Comparison

(N=21) (N=21) between group

Pre-test

Median 1.00 1.00
Interquartile range (IR) (Q1,Q3) 1.00,2.00 1.00,2.00

<0.001*

Post-test

Median 2.00 1.00
Interquartile range (IR) (Q1,Q3) 2.00,3.00 1.00,2.00
p-value <0.001* 0.083

pre- and post- test by using Wilcoxon’s signed ranks test and compare between groups by

Mann-Whitney U test. * Difference was statistically significant at p<0.05

Table 3 Comparison of pain intensity between experimental and control group.

Exercise group

Visual analogue scale

Control group Comparison between

(N=21) (N=21) group
Pre-test (MeantSD) 5.07+1.80 6.56+1.18
Mean difference -3.05
Post-test (Mean+SD) 1.53+1.30 7.04+1.15
95%Cl 2.92-4.16 -0.75 - (-0.22) 4.75-6.28
t-test 11.906 -3.879 14.563
p-value <0.001* 0.001* <0.001*

pre- and post- test by using dependent t-test and compare between groups by independent t-test.*

Difference was statistically significant at p<0.05
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