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ABSTRACT

Concerning the effectiveness of training on people with chronic low back pain, the
present study aimed to evaluate the effect of postural restoration institute (PRI) training on lower limb
kinematics during walking in middle-aged subjects with discogenic low back pain.

[VETELE In this prospective observational quasi-experimental study, 42 people participated in three
groups: people without low back pain (healthy group, n=14) and people with low back pain in two
groups (intervention group, n=14; and control group, n=14). Kinematic data were recorded by 7 Qualisys
cameras with a frequency of 100 Hz in the pretest and post-test. Analysis of variance with repeated
measures was used in SPSS software version 23 at a significance level 0.05.

ST The results showed that people with low back pain in the intervention and control groups walk
with a slower velocity, lower cadence, and shorter step length than healthy individuals for both right and
left limbs. However, after the PRI training, the intervention group showed a significant increase in those
three variables. Furthermore, there were significant differences between the healthy group and the two
groups of intervention and control in the range of motion (ROM) for the pelvis in the sagittal and frontal
planes, the right hip joint in the horizontal plane, the right ankle in the frontal plane, the left hip joint in
the sagittal and horizontal planes as well as the left ankle in the sagittal plane. After applying PRI, the
differences between the healthy and the intervention groups regarding the pelvis ROM on the sagittal
plane, the right ankle ROM on the sagittal plane, the left hip joint ROM on the frontal plane, and the left
knee ROM on the sagittal plane were minimized and became insignificant.

[@TENERT The present study’s findings confirmed the effectiveness of using PRI training in improving
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Introduction

ow back pain (LBP) is caused by muscle

tension, or local stiffness, between the

lower ribs and above the serine folds that

can be presented with or without refer-

ral pain to the legs. Chronic discogenic
low back pain, like chronic nonspecific low back pain
(CNLBP), is one of the first syndromes in the clinically
organized relevant exam back tool (Alleyne et al., [3],
which has mechanical pain without spreading to the legs.
Clinical evidence suggests that people with CNLBP suf-
fer from various forms of lower limb movement disor-
ders, which may lead to the development and persistence
of LBP-related problems. One of these disorders in the
lower extremities is a change in the gait of people with
CNLBBP. So, observation and investigation of biomechan-
ical walking variables of people suffering from CNLBP
can be used as a clinical symptom.

A review of the literature shows that people with CN-
LBP, who are allowed to choose their walking velocity,
walk consistently slower and naturally have lower stride
length and walking velocity. Research has shown that
slower walking indicates pain or avoidance behavior
associated with pain or both. Contradictions have been
found about the kinematics of the lower limb joints. For
example, some believe there is no difference between the
lower limbs of healthy people and CNLBP. Others have
suggested that people with CNLBP have more or less
range of motion in their pelvis. A lower range of motion
in the thighs and knees has also been reported in people
with CNLBP.

The results of previous studies reveal the effect of CN-
LBP on gait; however, biomechanical strategies dur-
ing walking have not been understood well. Therefore,
biomechanical studies of the lower extremities during
walking can help understand the pathology of movement
disorders following CNLBP. Thus, assuming the effect of
postural restoration institute (PRI) exercises on biome-
chanical variables, the primary purpose of this study was
to evaluate the impact of PRI training on spatiotemporal
parameters and range of motion (ROM) of lower limb
joints in patients with CNLBP with degenerative disks.

Materials and Methods

In this prospective observational quasi-experimental
study with a pre-test-post-test design, 42 people partici-
pated in three groups: individuals with low back pain (14
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as an intervention [IG] and 14 as a control group [CG])
and 14 healthy (HG) ones (without musculoskeletal in-
juries). The inclusion criteria for choosing LBP patients
were as follows: age range 30-50 years, no surgery, no
disk herniation, a score of 3 to 6 pain by visual analog
scale, and a score higher than 5 in the Roland Morris dis-
ability questionnaire. The exclusion criteria in the inter-
vention group included absence in more than one-third of
training sessions, medical problems preventing the con-
tinuation of training, lower limb changes that potentially
change the movement of the trunk while standing (eg, leg
fracture), vestibular disorder (balance problem), and se-
vere psychological problems.

After stating the main points of the present study, all pa-
tients entered the present research by signing an informed
consent form and a personal information questionnaire,
including age, weight, height, and medical history. Kine-
matic data were recorded in the pretest at a sampling fre-
quency of 100 Hz. PRI-related exercises were extracted
from a limited number of articles in this field. They were
planned for 8 weeks, 3 sessions per week, about one hour
per session, under the supervision of a physiotherapist
with the help of two sports experts. Finally, a posttest was
taken.

Three complete walking cycles for the right and left
limbs were selected for analysis. In the data processing
procedure, we used QTM software version 2.7, Mokka
version 3.3, Excel 2019, and MATLAB 2016b. Statistical
indicators were examined at a significance level 0.05, us-
ing SPSS software, version 23.

Results

Comparison of pelvic range of motion, within-group
(F=3.269, P<0.016) and between-group (F=3.325,
P<0.046) differences on the sagittal plane, and within-
group (F=13.334,P<0.001) and between-group (F=17.470,
P<0.000) differences on the frontal plane was obtained.
Comparing the range of motion of the right hip joint,
within-group (F=4.923, P<0.032) and between groups
(F=11.397, P<0.000) differences were obtained on the hor-
izontal plane. Comparing the range of motion of the right
ankle joint, between-group (F=7.076, P<0.002) differ-
ences on the sagittal plane and within-groups (F=66.033,
P<0.000) and between-group (F=10.933, P<0.000) differ-
ences on the frontal plane were obtained. Comparing the
range of motion of the left hip joint, within-group differ-
ences (F=8.942, P<0.005) in the sagittal plane, between-
group differences (F=10.162, P<0.000) in the frontal
plane, and within-group differences (F=34.093, P<0.000)
and between-group differences (F=11.288, P< 0.000) were
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found in the horizontal plane. Comparison of the range of
motion of the left knee joint also showed differences be-
tween groups (F=5.085, P<0.0011) in the sagittal plane,
and in the study of the left ankle, differences within group
(F=6.594, P<0.014) and between the group (F=4.486,
P<0.018) on the sagittal plane and differences between the
group (F=4.789, P<0.014) on the frontal plane. In the study
of spatiotemporal parameters, within-group and between-
group differences were found in all three variables of step
length, cadence, and gait velocity in the right and left legs.

Conclusion

The present study’s findings confirmed the effectiveness
of using the exercises of the postural restoration institute
in improving the range of motion and increasing the ve-
locity and step length of walking as biomechanical indica-
tors of treatment and performance management of people
with chronic low back pain.

Ethical Considerations
Compliance with ethical guidelines

All ethical principles in this study was considered
in accordance with guidelines of the ethics commit-
tee of Kharazmi University (Ethics code: IR.KHU.
REC.1399.024). The participants were informed about
the study objectives and methods. They were also as-
sured of the confidentiality of their information and were
free to leave the study at any time, and if desired, the re-
search results would be available to them. The study was
registered by the Iranian registry of clinical Trials (ID:
IRCT20211127053189N1).

Funding

This article was extracted from the PhD thesis of Ali Sa-
limi at the Department of Sports Biomechanics, Faculty
of Physical Education and Sports Sciences, Kharazmi
University.

Authors' contributions

All authors equally contributed to preparing this article.
Conflict of interest

The authors declared no conflict of interest.
Acknowledgments

The authors would like to thank all the patients partici-
pated in this study for their cooperation.

Salimi A, et al. The Effect of Postural Restoration Training on the Kinematics of People With Low Back Pain. Sci J Rehab Med. 2024; 13(1):162-179. H



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://khu.ac.ir/en
https://irct.behdasht.gov.ir/
https://khu.ac.ir/en
https://khu.ac.ir/en

Y ojlosds IV 0590 NP+ Culigtdyl 9 (995958 & a4 :'

CrossMark

T @I Sl i (1B aiio 51 yoxanly (559013l dmnnge (2 503 535
axlll : oLl cyo50 393508 adline Judlio yf3g0 538, ofy ey )
JUTRH I RFA W

rd}wbéb“ow‘x‘t \)lQMAé)t "\uj.)b)-\._p‘c \‘ﬁlwul&

U‘J‘c"‘ ‘O‘)’QS ‘LS‘))‘P olKzsls ‘LS‘:‘).)5 ‘9515 9 ‘53..\.\ [Lvege) saszsly 5‘5.3)’)5 ‘s.auw"uTs &35&4” 03; A
Ol el ‘gs").)"é olXasls (S > pale 0uSighs ¢ o859 SuilSoga 09,5 .Y
ot e il S5 ol oSl o DLt g SELSl YD i 5y 5593 9 355 08,5

e e Salimi A, Sadeghi H, Memar R, Sadeghi-demneh E. [The Effect of Postural Restoration Institute Training on Selected Kinematic

. Variables of Lower Limbs and Pelvis During Walking in Middle-Aged Men With Nonspecific Chronic Low Back Pain: A Prospective
Observational Study (Persian)]. Scientific Journal of Rehabilitation Medicine. 2024; 13(1):162-179. https://dx.doi.org/10.32598/
SJRM.13.1.11

https://dx.doi.org/10.32598/SJRM.13.1.11

S

0 £ 224

(69T e iz Sl 0l ingiy B iy 39,05 csllo S iy 2 oyl (st sl
D91 Se5gSuny 939,05 (i1 Jluilow 31,81 35 (338, oy (o> (e il SelaieS 595 2 2esly
S35 VF s 09,5) 355,05 90 ol 09,5 ds 15 45 FY ,SiootsT (choolie ctyloslaass tagss ol o EIFIVRETY
5B el (1198 ¥ i SarsS (sloosls 35,5 S8 e G5 VF a0, 5 8 VF J,25 05,5) (699,05
gk 5o VY (2al29 SPSS l38la 5 33 8o (sloas Fohil b (puily g bl (yg03l o Cod (ygoslisms 5 oeilision o8 30V -
s osland o+ (g ls Fme
o b G g Sl phidl 90 50 ol 8Ll 4y s 5557 g GtalosT 09,5 98 50 40 (68,0,05 ol 45" ol ()Lt gl
e 05,5 el (65501 Ao (52 a7 4z o] ]k 45 gy gm oy o5y oIS Job 5 205 (6ol 5 il
o sl amiuo 18 Sl oy il (2816 § (oges Ao 18 (XSS > dald 1 gl ol )Lid juiie ¥ a0 40 (g oline 258l
959l 09,5y (oot dxho 13 G S e iz (B8 g (ot dniio 33 i Oy Juae oo 0 dmio y3 Cany Sy o
555 42l 13 3y S & o] 5 ol 08 Ui sl iy Jlach g 1 0 st e 5 S8 05,8
WAidged o sinn sog deis 13 7 (Soily 9 (98 )0 Axho 13 @ oy Juade (sotpus doniio 1 Cussly Gy o sotus dnir 13 S
(Sla L dgrgs 3 ol sl e i a3 ol 5o 3 (A5 e ol gy cslmicil LT
30 oS a4y Mo ol 8l & Shae Cy s 9 (3loyd 538 oy pIE Job 9 ooy iul5l g folie (a5 dials aile (SilSogu Voo il ¥4 10 o 5

S Si5gSangs VP Culguyyf +0 1ty o

o oy 1 SilossS ¢ yzealy (639005l Ao e p030 0,3 108 [EIFIRNG VT (05958 01 1 Ll o s
PN m
1J 9o oy 93

Hole ph> 553

155539 sl ol g SilSages 09,5 15359 pole 5 (S S oSl ¢ a3,y olSitils )8 1 HLS
+AA QYY) YFOYIVD s odli
h.sadeghi@khu.ac.ir/ sadeghih@yahoo.com :aelils!,
Copyright © 2024 The Author(s);

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.



http://medrehab.sbmu.ac.ir/
https://orcid.org/0000-0003-0590-8512
https://orcid.org/0000-0002-0558-6421
https://orcid.org/0000-0001-6563-9882
https://orcid.org/0000-0002-8515-3799
mailto:h.sadeghi@khu.ac.ir/
mailto:sadeghih@yahoo.com
http://medrehab.sbmu.ac.ir/?lang=en
 https://dx.doi.org/10.32598/SJRM.13.1.11
http://medrehab.sbmu.ac.ir/?lang=en
https://crossmark.crossref.org/dialog/?doi=10.32598/SJRM.13.1.11
http://medrehab.sbmu.ac.ir/?lang=en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

Cs i8] dio 8 (65168 oS iy b [V0] wimo o
azyd %0 a5 Jlyo LY XY AAL w5l Wl ol 3l 4
LY O] wlos,S" 5135 amivo ol 101y 5K i 2 3l (6
Ot o Ole 45 WAD gede | (Sem 5 DA g9 4 3925l
al,8l 5 oS CLBP (gljls ol,8l jo o33, oly oy oy Joaite
Oy Jabe <S> 0 oKen o TsS Wl YF] el Wl
Ol ol <85> 29050 [YO] 50185 (2138 (6 o sime coglis
Jads (nl SSloisS )0 (425 HB kS gud 4 Sl 0id
3929 b S8l Ay S oS St (338 Al (foye 40
3,31 45 Ka oo o Sap g g0 Jlocnll [YO AL o s
Iy 6 yidions cyiuiianST il agl o3 oy 4o CLBP adlipe

DAL a8 o a3 25 g3l Juain 5o

IV 38y oly 3 CLBP 13l s oyt glo gl s
Ol 00 o8 oy plia o SilSagm (sl il Lol ol
@ olgenly leol ol Jds sl 00s S o 954y ) los
ol (e Sz phail g (X SiloiS ay bogy o slaaiily 0.
3,10 3929 (65K oy (slolas )8 yaS 4y Mo o 31 4o 423,

Sl ke 3,500 sasbplovl SiilasS slaazily ,i51 .Y
Oy gt Glaidy SleisS g (8, ol (Sloj (olad
3,90 Sl plail (SlesS sloyuste yieS g il S Cony

Alosls 3 asfllac

a5 i cdly slaadllas Gudod Sluol jo gzglam LY
o5 0399 Syl am |y (o pladl (SeilSaga (sla it
Seilleogn Slalllas Galpl s 1) oy 950 (aeie
Sy slp g 38 oly (> (oS pladl degazs
bl 35 5 CLBP Jlis 4y 5,0 oWl cwlidicon
930l bl 0aS S (Jloys (slasty, 9 slen <S>
$59) 2 Pl S3oel3l Ao Slippes JISS 28 L
iy yo3 ol el cdallan (sl ol B e SilSoges sl oo
Ol Jeolie (55 > aials ¥ g oy ldd sloyial )y N 2
D91 SijgSamd (polaiSlynd (raje 33505 Glows 0 455

5 oploin Gy b b etilboles tagy o
Sl Lol 09,5) 85,05 (g 13l 09,5 A 13 (g0l
(Utalejl 09,5) 83508 (o o3l 5 (S 09,5) 9,050 1l
Sloaalinn Gagsy 95 il g (SHaslinle) iyl Jao
S5 b g3 13 Jasgs 030 165" (1,1 ol 3l daal .ogs Siouss]
g0 el bl Ogugr (el SIS 5 (S S 50
VT (partets il SaS 4y halesl g S5 09,5 9 5 i
Ji3 b 4 o] i etee 45 (Slong bl 4z il 5 paseiie
Wi Q> pol> Oy 4O sl o]

On oy e b (Dlas (i Glpey 9058
b il oo o5 Col (gm0 Sloez YL 5 Loois 5 4>l
s Gloj D] gl iy o laly 4y eler )l (glooo g
ST Ll e Sl Guuae 00 5l (S4L 040 505 45" 0l 0
ol 00 aislil alflas IS G polaisyud 0,0 08
28y o slapll o Lol 0,8 b Sl JSite L3
2,95eS gatnag)S 1o [T 05 oo asetis (ks b yoS a3
olojle anles 3l a5 4 Y Jlo o o Ken g YT
A8 3y poyiis oz 5o 9,95e8 adlie ol il aidly
ol 48" ol JBGASG 048 ¢ Jol (V Cwvg) poyiw 358 0
33 305" 51k )] loss £ 32 A5 Aiiannd (3598 3, 505 (5l o
Sy SisSs 0,308 I¥] aitly go polatlyd cpaie
Ohlo 1ae s FYBYF g ol elodar § (S5 (g0 JSite
[5-%] ams co JuSii |y polais|pud (rozo 018 poS adlie

el b (leaizr ilon o olgieds Topaze 3 5e8
LS ol alas 5l IV] ol ooty aisliss Lass yo Y
ShalS 4 (g s0 (5050508 (lem )0 oslogzrgd; (53,Slas
Collad sanyley 1o iy JA] 4 i 15l 5 Soes
il Vo] oS odlae g3l lad 4o s d4] dlas
Jobss 5l al8T 2als s [V V] a5 (g guuiinST Ml colad
a2lgd Cpaiznen 8,5 o Ll calisee olS o cpuo VY] oy
Glises JIS2! 5 CLBP ay S of 3l 4" ams o oyt il
@ Conl (\Sas 45 Wiy 00 5, (Lo plail (5> WS
3 5o V] 595 yomie CLBP L Lo yo IS ke pglats g ol
53,005 013l 138, ofy 1o s Lo pladl jo LS
b o Lo 338y ol 18 LS cyo08,0 705 [10 N Fl
o Slaxil B8 (Saalos 5 olisS o5 Jobo ¢33 o, s
saabies 3l g o ol i VPl 09 o aseiin ais sl iy
Sy Olpiedy (polaislpd (aje 3,0,05 (sl o3 (38, ol
DNV 0] 853 0 0 ailzs

39505 adlice Sl (233 ol 039> yo Sluol (g o

£ OlSen 9 LigaY g )lKem g (a8 () lS0m g 5
e yus Dol g Jlome 47 a0 950 oS Ao ol Y3l A5 Wi
4 9 Wgys0 oy fatual polie joboty wituud 395 (59500l
IY WA s (g5l 1008 ey 5 615" Jobo o o
sdimsylis garal b, o, 45 wis S el cliin oyl
oadoly el g0 Loy b dag e Jlisal L8, L 0,0 052
8,31 " wilos 57 138 lalllas 51 S0 LIYF-TY AL e
OLas (53 oy (e K (5 > 0 (oS e CLBP adlie

1. Clinically Organized Relevant Exam (CORE)
2. Chronic Low Back Pain (CLBP)

(59395 391 S8 51y 5390038 200 0 50 g g S


http://medrehab.sbmu.ac.ir/

b)ﬁLJJ&)l&foJsA? Cﬂabwim]ﬁm@k}za&w&?dbjﬂﬁéLdj‘ tsﬁ,d%w.‘ ).;,.a.'t'

ozl  Mae 5 Sl YIS i 35 10 GuaannalloS
Sud Fpp Ve (o)l piged 5B L lodeal (S ple
VY ks b 50,3 ye0le e o0isS uSiaie sl Silas [¥Y] a
@t—?ﬁ f‘w‘ Ceoww g GLNS)LAA.J Sy X9 &mﬁa&m
o [YE] oS @l il olKitdls 10 oodicugas b, 4

(O c)l.o..f.n eal) Qdl

oz o g Sl pladl Gl 58 oly JolS S s
oolazl b daosls gllas  jalS” Baaly ol Sl sl
2 oxdolyl 16 Ciglis a5 TP 0 g5l ;A 0y 52
Mol 55,0 7 Sy uilS 3 L0 1) ¥ asjo i jg 5 Juro
4 i, o) Jolin gbls) arlone cz 0l Jlpen (SsloiS
Qoo Voo dy 38 ol JalS S Y ke e 38l 5 S
095l Al ye 90 30 abogype gloools o Jloyi (5 o 316
A mllsS 58l 5l dlore 5 (5 pgleez cipa3limg
55 slamrigs ) ol slmosls 2o pliie
5 ot oolizadd 535, o, UK e 5 o, Silii (g JaSel
ool tre 4y C3d o 3 oo gz VY ased S50 38le 3
Sosesd 255 5l JuuST g3l 5 Jasma oy ol (s b s
ogSae Sealiad b9y 4 a5 ol Jolae sbly; drulons
WYL C‘)ﬁd.m‘ [‘"A] \&“4&45.3.3 3 &:.EDJ 035) UL'ZS )‘
WAl o g3aS e J38le 5 40 Jolae (S > ddals dlons
CA.MJ‘) C)‘) 6."5).9 6@5} )b,o.s omoo[&) Y o)Lo...‘L pyas
090310ty Al p0 4 Doy po o BBl g (o 10 (ot dzehio dus 5
yol> gy o dlioe ialesl g S gl 09,5 du

4. Qualysis motion capture camera, Sweden

5. Strathclyde Cluster Model

6. Fourth order Butterworth low pass filter, zero lag
7. R2016a, MathWorks, Inc, Natick, MA

8. Version number 2.7, buid 771

9. Oqus

10. Research Methods in Biomechanics

plasl 4y g lacsl 0,0 g Y ol Be-Fe o adls N

S 555 pe ¥ o sy o plasi pie ¥ o iz by lBgd
Y g s s ST oluia Lauogs 8,5 F T 0705 ain! &
ot yge Mgy (Il Al 53 0 51 SV 008 Sl
S ol Galol 09,5 50 oy dwgyy Sl g5 slolera
alo (S CSte 392 ((ha poT Sk pouacSy Sl 2o 5
4 by o SUas clacdle dilu g wliy e g
S Al i3 50 S 53 sz (sl 5,05
Yoo ABS oy | 45 8 > o0kim] il 5 o4l 45
9 Lo 53 (Jolas JSita) Y guaiang P oy (3lus (S

Og2 0‘5) KRV Mo

WY asels Y)Slits? G)LJ )L.S"e).s )| solawl L 45543 x>
XY 25b b 5,8 sloojlail b uily g Jelows 903 1 (giiee
aoys A 03] g s Q= [ B) o[+ (g o sine gelams 1o
0] s 43 FY Uy s (0= /Y8) Lauogie 31 o5l g (B=+/T)
(V Cangy) 0 &)f)ﬁi)é ‘5"55‘)1 ¥ 05)3‘)@ LS‘):’ as
gl &gy 3y90 50 (Bise olKialejl 4y o lows 9959 5 3
2l aSST 51 a8l 118 o les Sl jo ) Lol iS5 ol
alicols) o) Lasl b wind allas (pagly Wy 5l olilew
isls g 38 339 ¢y Jolis (69,8 oMbl dali jtins s g ilalST
WD pl> Aagh 8 )lg s Lo

Yo 099 3l 7y (539605l dumnsto 43 bgs o iy o3
VY] (¥ Cangn) i ]l cuilo 929 Atan) ol 40 4
a2 g and> Y aiin o @iin A Soed Sl o5 opl LYY
4 9 lig s S A ;g ol (g3 )4l cels ) sga
L8 g (o)yy pRaTe 9O SaS

815 Vb ety cymygd V5 ool Sl S

3. G*Power

$929508 3131 SlaS 2 ranly (90034 o009 3 1Ko g gobes e


http://medrehab.sbmu.ac.ir/
https://msrcenter.mui.ac.ir/fa
https://msrcenter.mui.ac.ir/fa

Sl 9 (2.8 1satpus (5 7 dmdo dus 1 (S il g (5 S13) alojl ez 3) U535 095 s oy b (35, (sl Jlogas Y pagead

il 09,5 4w o o gogejl Sliicores Slasuie

Gillae ol o0l @l ) o)leds ooz 0 ialesl 5 JyuS

Sglay Slasedin ol 5l Sogad 10 09,5 dus ¢ Jogaz Sledb|
Al gl e

Lgiyo 5 105 250l ol o S ulis Y ol Jpie
a> e j0 JyS g Stalej] (ol 09,5 aw oS 55> Aty 4
203 o (i1 (38 oy JolS S S (b (gl 5 o9l ot
3(F=\M/Y;ﬂ P<e/VP) (5”5;&3)9 GLQCJSLA)' 6)‘0‘5;.&40 444’53[.,
st 4oy oS S > (FYIYYO P</< 7)) 29)5 ym
05; 9 Lt p.lL.: 05; FLR %S f;v.&n C)}A)T&.\ﬁ‘ LgLQoélé ML&A[J
SIS (gl e & yg0ds (P< e[+ Y +) SS9 (P<+/+ YD) jialos]
5 (P<’/’\NV) LJJ:“S5 ﬂJL“" 05;&36)‘0‘52.1.0 C)‘»‘Jj Sl ij
P oialeslog)8 & (S5 > dald .l onmlin LB 5.5 (g5l g
0l g9y Gl (P<+/+ + F) (g o sine 090ty ot dxcio
u.:;,(Fz“ulf\"f P<efos \)‘595;05)66Lb05w6w)ﬁ)¢.¢9g
5 g0y amio o X S > (FRVVIFYe P<efoev) 28
0903l (SLools duslia b 45w daliee (5 o ixe (glacsglis
J}«“JS’(P<’/”’)J¢-:LA}‘ ojjfjélgpjuosidsmm
O gl Cal g ol iglds (gl (5lo shme O jguody P<ofe 0 e)
5 (P</+\#) &Lojj (P<ef+++) J}LS 03;50 Lt p.lL.u 05;

S5 0929 iman (y905] g

9y Shools blas o LS 2Slas =5 > als 3l jelaie
Ao o ol (S5, asals f jelate Jlie (gly el loges
ol 78T gl 25T Ly S5 ST B! ags
st (sl as L YY i SPSS ol J5dle s 5l oabiza
Sl 0 b duwlore ool caoy (sly eyl 4 . Kilie
Jekos (9031 31 esga3lm 9 (93l stey 9779 9 09,5 s (33,5
ool /0 (g o _stne pebas s 5, So (clircs 5ol Ly el
s o5l odelCawsod )l.ai 3 Cawyd ool (gl
ol)lssS ule (5K0d gy gz NSk (igasl S
S iy ol Gads b b s e aazgl a5 o el
5 s ooliid o ey 9 Mhasa¥ Sy (g5l g0
> oodisd (o) 5l dwog, S (nSilee (S 00 50
s2le3 51y g g3l crmizman o ool 'T s iae ciglis
Moo Ol 3l Sugees 1045 S5 I3 gus)yt 090 o yuiio
092 51,85 s (gl puily g (K0 Loy g 0

11. Box’s Test

12. Wilks Lumbda

13. Pillai’s Trace

14. Least Significant Difference (LSD)
15. Levene's test
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16. Step Length
17. Cadence
18. Gait Velocity
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. gy -y ) left Sidelying Trunk Lift
. a5k Y. -y ) Right SLR Crossover
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&) Y-y -y 90-90 Hip Lift with Hemibridge

Left Sidelying Left Flexed Adduction with Right Extended

— ey il Abduction and Left Abdominal Co-activation
L] Y-y -y Left Sidelying Right Glute Max
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] Vo0 -y Left Retro Stairs
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