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Knee osteoarthritis is one of the most common musculoskeletal problems in older women.
[T9TESTE The purpose of study is to evaluate certain physical fitness factors affecting on falling of elderly

23 Dec 2018 women with knee osteoarthritis following Tai Chi exercise and glucosamine supplementation.
17 Feb 2019 ¢ [VIETEEE In this semi-experimental study, 90 elderly women with knee osteoarthritis were chosen ran-
010ct 2019 © domly with pre-test,post-test design from Qazvin city in 2016, whose arthritis were homogeneous with
the Kellgren and Lawrence scale. Participants were randomly assigned into three groups. The 1% experi-
mental group performed three times a week Tai Chi for three months, the 2™ experimental group con-
sumed glucosamine supplement three times a week. The control group received no special intervention.
To compare the differences between groups used paired t-test and analysis of variance.
LTS T-test showed only Tai Chi exercise significantly improved the dynamic balance, lower limb
strength, and flexibility, before and after intervention (P=0.001). The differences between three groups,
by using Multivariate analysis of variance and Tukey post hoc test, the only difference between exer-
: cise and control groups was statistically significant in dynamic balance (P=0.001; F=12.19), lower limb
Exercise training, : strength (P=0.006; F=5.65) and flexibility (P=0.04; F=3.45).
Elderly, Osteoarthritis |  [@ualTa0s Tai Chi exercise significantly decreased postural sway and improved physical fitness in elderly
of knee © woman with knee osteoarthritis.
It reduces joint proprioception, disrupts neuromuscular
coordination, cause muscle weakness and decreased range
1. Introduction of motion and flexibility, and negatively affect activities of
daily living and increase the falling rate in these patients
s the age increases, the body becomes more [2]. OA has no definite cure. Use of analgesics and glucos-
susceptible to diseases related to muscle amine sulfate supplements, intra-articular injection, surgery
weakness and factors related to joint stabil- and use of brace and auxiliaries and conservative interven-
ity. Knee osteoarthritis (OA) is one of the tions (movement therapy). American Academy of Ortho-
most common musculoskeletal problems in paedic Surgeons and American College of Rheumatology
the elderly that has a devastating effect on articular carti- have proposed conservative intervention as main strategy
lage, synovial membrane, articular capsule and ligaments. for controlling knee OA [8]. The aim of this study was to
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evaluate some factors of physical fitness affecting the fall
of elderly women with knee OA following Tai Chi exercise
and glucosamine sulfate supplementation.

2. Materials and Methods

This is a quasi-experimental study with pretest-posttest
design. After informing in Qazvin city, 75 elderly women
with knee OA were selected randomly. After confirmation
of a physician for OA of bilateral knee with stage 2 and 3
according to Kellgren-Lawrence Grading System, they were
divided into three groups of control, exercise and supplement
each consisted of 25 samples [22]. Inclusion criteria were:
Age >60 years, not taking medication for knee OA, having
no regular exercise (2 days or more per week), and obtain-
ing score >24 at Mini-Mental State Exam [11]. Having neu-
rological disease affecting balance; having diabetes, severe
respiratory and articular disease; deformity of lower limbs,
use of walking aids, dizziness and use of drugs that affect
balance were exclusion criteria [20, 21].

The exercise group performed Tai Chi exercise for 3
months, 3 sessions per week under the supervision of a
specialist and researcher. Tai Chi exercise included 10 min
warm-up, performing 12 main movements of Tai Chi ex-
ercise in § repetitions, and then 10 min cooling down. The
supplement group received 900 mg glucosamine sulfate
(Health Burst Co., USA) 3 times weekly for 3 months with
a physician’s prescription. The control group received no
intervention. Dynamic (functional) balance was measured
by Berg Balance scale. This test evaluates the patient’s abil-
ity to balance based on 14 components that are most com-

monly used in daily life. The reliability of each components
has been reported 0.98 [23].

Lower extremity strength was assessed using a 30 second
Chair Stand test, a valid measure whose reliability for el-
derly women has been reported 0.92 [24]. Sit and Reach
test was used to measure flexibility, which measures the de-
gree of leaning forward and reach the box with both hands
by using a centrifugal ruler in cm. The reported reliability
for this test is 0.91 [25]. To compare the pretest and posttest
data, paired t-test was used, and multivariate ANOVA and
Tukey’s range test was used to compare the scores of three
study groups at a significance level of P<0.05. Data were
analyzed in SPSS V. 17 software.

3. Results

There was no significant difference between the three
groups in terms of age, height, weight and body mass index.
Paired t-test showed that only exercise group had significant
improvement in dynamic balance, lower extremity strength
and flexibility before and after the intervention (P=0.001).
Results of multivariate ANOVA showed a significant differ-
ence between the three groups after intervention in balance
(P=0.001; F=12.19), lower extremity strength (P=0.006; F=
5.65) and flexibility (P=0.04; F=3.45). Table 1 presents the
results of Tukey’s range test.

4. Conclusion

The results of the present study showed that Tai Chi exer-
cise can significantly improve the balance, lower extremity
strength and flexibility of the elderly women with knee OA,

Table 1. Tukey’s range test results, between control, exercise and supplement groups in balance, lower extremity strength, flexibility

Variable Group Mean Difference Sig.
Supplement 2.25 0.002*
Exercise
Balance Control 2.6 0.001*
Supplement Control -0.34 0.85
Supplement 0.94 0.07
Exercise
Lower extremity strength Control 1.2 0.006*
Supplement Control 0.81 0.26
Supplement 2 0.17
Exercise
Flexibility Control 1.68 0.04*
Supplement Control 0.32 0.93
*Significant at P<0.05
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while glucosamine sulfate supplementation had no signifi-
cant effect on any of these variables. This is consistent with
the results of Ariayi et al. who showed improvement in bal-
ance after Tai Chi exercise in the elderly with knee OA,
and those of Zhou et al. who reported improvements in the
strength of the lower limb of the elderly following the Tai
Chi exercise, but is against the results of Lund et al. and
Song et al. [27, 30, 32, 36].

The positive effects of exercise include increased training-
induced neurocognitive adaptations such as more efficient
use of neural units, reorganization in the somatosensory
cortex, increased efficiency and strength of synaptic con-
nections, improved neuromuscular control and motor unit
synchronization, reduced neuronal inhibitory reflexes, de-
creased neural pathway resistance to impulse transmission
and improvement and facilitation of data transfer within
each of the senses [29].

Ethical Considerations

The protocol of this study was approved by the Eth-
ics Committee at the University of Tehran with ID
“IR.UT.SPORT.REC.1396031” and clinical trail code
IRCT.20180314039092.

This article is from the PhD. thesis of the author, Elham
Attar, Department of Physical Education, Faculty of Man-
agement and Accounting, Qazvin Branch, Islamic Azad
University, Qazvin.

All authors contributed in preparing this article.

This article has no conflict of interest.

Attari E. Falling of Elderly Women With Knee Arthritis Following Tai Chi Exercises and Glucosamine. J Qazvin Univ Med Sci. 2019; 23(4):308-319.


http://journal.qums.ac.ir/index.php?slc_lang=en&sid=1

AU (2503 Blako g3l 59,51 41 Mimo iodluw (U5 (39,95 cyu 2 350 Jolos (A 5t (5
ool 395915 JoSte g

‘ol plaF

U‘J‘."‘ s‘}”}s S‘f)l.u‘ .)‘j olKasls ‘@5}5 .\"5 s‘_g)L.\.gL..:- 9y pde PRUE R Y N S yi 05; A

QY g3
WWAY ot YA
WA 044
9 g0 e (3095005 e Gl g Jolod (alS 4y aF el lostallis (e SISl S 0 el 3l o8 59,51
Crtrad el ol 30,5, 4 e atalls 5 (305950 2 380 (silamnz (Solel alge 352 (o)l Bao by dalllas o
A plondl Slalgus (aaligS ol JaSo b pas 9 (256
ool b Lol 595,145 oy 59,51 4 Mte wtallis 5 4+ cgaslmamesliin: ol bezitosd dalliae ol
(olal Ojgo dy EALSES p8 i GUS 13938 e 5 1WAD sop0 50 0Ll j900 s 0392 08 (g3l yR0 i)Y 9 ())SIS
dlmoumC,«.u4.3J.«iae”S"..\saloflgu’l‘5?613&Jau.l?ugslm‘ol‘momqwﬁ55;.A;1§)§')|)§e,;4..,)¢
o5 ol gl 51030,5 il (clalsne g aal 09,5 5 430, B e S5, 515265 Ly Slidges (raliS oIS JaSo s ym s
s 0lazl Loy ¢yey B g2 12 il Ny Sk 9 529
a5 Jud (g pdydllanl 5 Jliod ol )08 digy Jolas 50 (6o stne getp (7 el e o (Lt (79 (F 093]
(SF oS 593l g 0yeianiz Guilyly Sl 3l oolitusl g5 dus Cras (SOl gusyyr 0 (P=2fv ¢ 1) 0,8 slowl alslo 5
9 (F0/S0 g P=+/+ +£) Jlios ahal &ja8 (FYY/VA g P=e /o2 V) gy Jolas sl yuicio 1o 38l g 9 a3 09, s oglis Lo

g3 I sine 5 lel Blod I (FYTP0 4 P=+/+F) (g iy illa]

3950 935 395 51 4 Mire fsialles 58 (5 ppdycdllanil g Slion el s ja8c Jolas Jfs ino Sguts urgo (2B iy yoi
el (558 3 pkiie (g2 yoS o JoSCa g (30 ya3 yate 93 (2 9

39 iy o3
9il3 59,57 caells

bl slaalas & )ad guopouta (alS Su) paw a2 |
ey g ooy g0 oy FO dga ay il 1l £+ and 10 g oddigs
S a5 0pho b o g ol Tgusld g jguniinST EDlae Ches
dalllan ;3 ool o Syt 5 9 395.] )5 ol s Jule
sl as Sl ol s a ooty )lits o ISCan g Tlaiakis 2ok
290 4T Gz 0155 alze isgy oy 5955,1 (GHTaaly e
IY] el Jtns a0 )d Ve lawgio

4 Jolss (2alS ol pe s (g o somesl g9 (sloalae g gl
25070 9,8 g 0 yoxie ly e Jaie e o J& 35 50 (6525 1,8

1. Extensor & flexor
2. Selmenda
3. Uadriceps

S8 Lot datins (s ey oo Rl ] (s &5 o0
Jolie 0l 5 gl b daiye Jalge 5 alie chud &y Ladpo
b i il olygs gl glocs o 1 (s 350
Ot ores g ghaia (s st 503 7S o) 51V el 5951
shaiio By i s oo 53 45l puno S35 gt clle
g (aizean g laCinlSd « laie JpusSi Jhgginw slas
2 PLS Jaie o o> 105 el g 0l (908 5
S a2l g ( Dlae hed ( Dlae (oae Salon
Gl 50 S 4 I o0 e (o (> (2015090 o0 Juaie
2 P g Dlae dgs g pdycaalus als alae .SB,
AVT 29 yorin o JolsS 5 (5 oy cnlS

1] gPemno Oy b
(6 s plgf

L.’:';A'o‘ E:AA“J.; 65; s‘_g)b.!Lu’ 90 pdo saSCiils ‘Cﬁj}E J", s‘sn)La‘ 0‘}] olKasls ‘iﬁ’}s de

+AA QYY) YAV OPFY :oali
elhamattari58@yahoo.com :4ebb!,



https://orcid.org/0000-0002-3724-942X

DN 900 oy agdyyy eyl Koo 5l ey 5 S98ien
TSU Sl o3 plodl ans o (Lt 42888 Slindiod g (6950
9 o) gy Jols slagygail gl yo o sine g el
Ol o atallus sl ogas 13(23)08 VS pragy 5 S et
crrizmad [V Y] Gl 0ad gl oty o ol i g pgus ol
Sl yad 5 ol )5 (05 dunglie o (S0 g abatel | Jis &,
claie Sis palS ) 2als o saslgr gty il b
S 9 915 ygusld g jguiiinST gloalae anuiy ©j03 il
P orei 098 | b (2l 0 8 05059, lacllad fl?d_‘
DY og &

a5l o L) Jolas s Spage (oS g oyl b
VT ol o)Lts 3f5 59,551 42 e atallis (5 50 1y (g o5 099
iy pod Blaie s pdyillasil )3 Sgue )lSen 9 B SlS
52 35 OealisS ol JoSa 51 ool [V] wid S iy o
4 2,585 b 5 15550 10 45 cand 5951 (oo (sl
9 9900 oLl filows 33 8,0 (28l (sl (real 9l g
rilSe 13,18 (55598 (il (e (5lg)ld plus 4y S
as ailosls bt Slalllas Lol e axsliiils (yuel595 g8 31 Lol
By pab ! SIS 925 9;0&:15493&739@5 o ey o5 ey
2 OralisS ol JoSo 3 dia) 5 oadplonl lindod 09 o0
iy 3305 (155 - Cuasl 03 (Blie (19356 35,1 2904
20y el g 0Slas g ol g ond o5 o 8,1 bty
O 9 prpne gy 55 eaS (Jl o [V F] ooy o Lo
4 S Ladg 0 09,5 Jolad I ginn 3920 ¢ Jol dale (2 0L o
0394 3 (S gl 525 pgs e 8 9 Wb oaaliie wald 09,8
LVOT 392 052703 8L 09,5 &) o (32 yo3 Ladg o 09,5 Jolas

V10 31 gasadles Commozr doxin Jlo (ylojles S st wlol
el dasyesa Yobe Jlo 13 0oy VWA & Yo oY Jlus 15 oy
45 (5y5b 4 tCam Liiunn Cumar W) 4y g gy ol 3l 5
4 WAL Jlo 48 Suoys Caid oo 3 ol 0 (sanalls Ll
anle> VFYD Jlo g0 oy YY 5 VRV Jlo 40 aoys VIO
3 oats dalles oL lo 53 55551 (gilems 908 [VF] s
[y P ol aoys Fo b Yo a5 gl ay soanl ylioy b5
Olrae ol plis sl oo 5155 auo 0 YY/P (415 j0 908,518 )0
oo Candl al Sl 0 5 anslar 5 sjlens (il gt
38l el da Jlgil g SIS (65 S5 8l L (6 )lo ]
9 980 el (S5 CaieS 1alS g (59 )95 ey Jlo
DIY] ol JLis & dasle g 0dlgils (6lys (g0l (golazdl an s
4 Mo iialles (1 cunslin (slaalSlae Jlosl 4 53 ol il
5 Golor Db Gl3H 5| 65l 9 U5 pslaie 4 5l 5951
asl 3 el st (33395 ) e 201

7. Berg & romberg
8. Glycosaminolycan & proteoglycan
9. Messier

g g0 (a8 ol g bl (gly iglie (glas el 5l oolail 4
sob a2 ol ol Ll s g0 (a8l 1y (01950 (f3a ccnl &5
VEeo oy onls 0 45 (5,50 adlllas [F] cuns ateie 3,38
al33l 9 905 39,1 Gt oo Lt (285 ol il 00 L wtalles
Oloye 0 Lol aoyls ag2g (5 lo sine L)l L5 40 150,95 yae)
[0] 8 Jas 3925 (5l gixe L5 )|

GblS cgdiga b adcdu Jdo 4 sanedls lye 40
(S35 S o8] B 0 e 5 S o 4S5
5 %lio0 0529 4 s (g pdyillanil 00iiS J S (glojlislus o
S pdyBllasi] 2dlad [F] 0gd oo dgasre Ciadidy (5 s Bllasil
é).é 9 A‘SLSA g ‘) oo é)ﬂ.«.ﬁ 9 |).‘>| ‘&SLol J.ol.n.n 5°
Wlg Casl o )0 (05 (g pdyBllasil (iny oS ool
STy Jolas polocansifly 9 SLST slocundy junis plp
V] aas ol

JoSa g ySun 5lg I 5l oolisiunt el akad oo o5 59,5
S oslinud 5 (2 o habeygd Bayp «lilgas sl slS
(o oS ) &l S alidloco cloalslos g SoS Jylosg 5" pmi e
Iese o 5975, 2o g Sl o el o (Sal, aloor]
a1y &l S alidloce claalilae A pal (g3glgilos, cyazel 0 ol
TAT oS slgitug i o1 J555S sl sl oyl e
O S350 58 (Sl Cagl sl eqil) 955,142 Do Lo
CNSto a4y drg5 b Jg el gilow glacoled alowil aiels
S ol 31 (6 ems (39 Sadlad plaxl p0g1)l50 9 (ilem
bl o5 ol 1 cnlplis aaiS oo izl (o5 )9 iy o5 lovl
Crt e 90 0dddado guac Ogd oo el gl 2] g )b s
3 sl 35 Cudgame 58,8 90,5 )8 (69 Sles Condg
Sl st pe3 4l 4l ot o 5 0k G205 5 oy
S laeo s 2l plSan w0 allis 8,8 (aien il
LA iy 09 9 ABO drugi |y 095 a8 sl

9590 iy a3 oy o 5l (o (2B iy yod L 50 0394l
ol 39551 4 Mo S 31 (3330505005 31 (66 (52 ol
9 Sl melais o Jolss o008 izl 3l oS (st S5 >
by oad Lzl ooy ity o1 5 gy & 90 4 45 ol 55 03
TSU g ol ol 55503 9 051,308 S > 9 e glopiss
(Jolss Sgue el 9 03,5 i (S0 5 (o (1 peF Sy )
[V ] 09 g0 lacalles o (g pdycillanil g & jad

$9) Holal ©jp0 4 &5 Glogw)p ) oKea o 7ol
Sl o A8 ,8 aoei ciols ploeil  SleMbl ol s Slalllas

8 Rl 55 et J85 il el sl
Shaiells 10 10,95 ey (18l g (5 pdyBllanl ytul;8l daalae

4. Brace
5. American rheumatology association
6. Zzhao

ol 305 oI5 JoSo g v SU (a8 305 Blio g1 39,5 51 s Mo shadlws 35 199,98 oo 12 990 Jolgs (3t (3] w5 s !


http://journal.qums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

SIS ol [YY] a8 i 3,5 5o sl 55 YD ol
42 5 95 59,5)] 9908 o dz s 0l d s iy glls Y
A3 o i |y el o gagads oo

2 8 ol sl Joazr bl 2 Ll p aly ol Bl s
el gl 0 .08 )5 )15 sald 5 JoSe ¢ 05 sloog S
i il 08 g gy Jolas ,Lai §f o sioge;] 4ulS” caalline
Ol alzlas cunle 4y azgs b iads obsl (s pdylasl 4
o903 51 0oLl b (g3, Khes) Ligy Jolai .oihas 3929 (5 3lwysS
do)ilos 6‘)?‘ “_?)3 A5]‘>L'3 034)1 W) 6ﬁfo}|d§| 3)% G]ol:.’:’
by 9 pl5 opezey (S 0 &5 2 VT 4l p ) Jols
asile oolis 35 > Jlac! ol ln ks cl S o o f e
35 9 oLl s Ul 5l g Calom g ol epodlral>
Sz 4 VP ol i aiile 5 Sk S Jlad]
@55 olile Golul g i el (olinal b S5 s 9
el 0,8 00 20 1) oz B pio iels g ol jlel gy Jolt
g 023V sl ez sliel 5 0,8hes mhas (a8 s o
2 S Qo ggeme il (Giogeil 050 and 0, Slos
ol Jf i 5 bl lime o dnslone 05 00 S i
I¥Y] cadl <134 5,

g Oyt 4B Yo g03] 5 v pladl &jad tovw gl
Oyl pine g L (cald oS ol soliul Joss jf s 5
S sl b 9 (ralae (239 (iared Sl (Sl el
Ohiellis 3 (S cpyes DBl g G 2 bogape )08 S
sl IVF] ol <Y cialls o5 6l 903 el (ol <
a3 ol sae b 0oLl T 3lg cyg031 51 5 pycillanil g uS'0 !
OSkas Lasgh Cuwd 93 10 b dunz o0l OS> g gl 4y g, 0,8
sl 0835 (2l o (6,050l (e gl w1 00
LYO] e <130 d}a)‘i ol

o plasl 1) Ggasl o Jbaw 0 o gajlt Al e
bl )3 b 03l 0yel plyie 4 Jol> (Sl
dd> aw clazan) olo dus S 4y (L y03 05;) gs}’db c”f
Sy ped (@ize OB L g jaasie gy S ;5 (atelucsy
kel &5 > VY plowil g 50 5 addo V+ Jald &5, (2
0955 4as30 V5 5 a9 sl ol o S
Slasan cols dus oo a4y 35 JoSo 09,5 [V o] wisls ploxil o4
858 p S lin 0 Sl GalisSHIS JoSo 4550
abgie Sy nes b ) (K] esle) Health Burst
29yl Ao g dalodus 0,90 b aald 05,5 .055,5 O pae
2 ol Sy sl Bioma L g5 5 038,55 280 003 5
adldge (YIS ) 993 Condg 5 Wiy Ll |

odliph )l Jlme Stk Sile g0 4y (35 glaools

12. Sit & reach

5oyl Sl g oMe ogupy ediadlid sadplol Guizs
lados o Ll [VA] cudl od5)9 by a3 cadlaie o laialles
o390l &5 2l cpped DIl gy a4 &S Glasdlae Sl
3 o el S Jalts g col (503 (g8 slooged )
O Jlad Saely g Sl (s Cupndg i g (P21 4 (p2S)
pd o Jabo ot g (5laod S gl o) 5lo guniiinS]
Olagdo yuizred . Col 00t plonil 5955 )1 4y e ylaiedls (53,
s 4 Sdlgus ualjoS oIS JoSo S pan dina; 3 odiploxl
Al (el 5 o aiald 900 a5, JoSe S
U el arigad 525 oyl alis o ol oy o 5051
[V Fe ol 0t ) o ol (o556 5y oo o
oo Ol i1 sl 4y aly & ygu0dy 4S5 glaalllag pixan V4]
58551 slomt Sgr 5 M (69 (208 3 Sligas ealioS oS
«ya8 ol Baa b adod cpl el plis .0 s 3929 €310 50
JoSo a5 (b 28 GBlite gpdybllasil 5 Jolas
b plovil il 59,5 4 Mo atalls 155 5 Slilgus (yealjoS oS

2 915 395851 4 e asallis (5 1 B ¢l ol dmsler

3 oolaiul b diges poee aisly JSa3 VWA Jlu ag38 e
1o @y dop A g)al g 5 0=+ \ L G*Power Jjile ;
WlalST g S aslicalis, b o3l [Y+] A cpmets i Y0 cog,S
aalllas ) astalgi o oty oL o laj 2 9 dit dnlllans
(Jlo Fe W cp Jolh (3o 43 39y (glojloos s )5
0955 Byae (T 5 ¥ az j3) bawgio Sl adylogs (g5l 39,5,
L 39, 99) plate 8529 O2reS el poe eoily 59551 ol il
DVYT 392 (285 yg03] 51 YF 5 W 005 canSg (a2dm 5 2y

Sy o 03latal of 3 203 LUlgT i gy 83 (43031 o]
@l g ol Yo V' b g homis (yga3l oye ST
4 99,9 o3l wid)S S’ g0l cul 311y Y 51 5Vl 0yl S
IAY Gl anslr (gl g3l l (bl 9 (il aindlo ) oo
etz 953 Sl st A1) o
3 oslaiul ¢ gliow pladl e 980 yads Lade g owiiS o8
2 P Syl jloolinl g 4y e (280l (6l (S Jilosg
1)1 33 s 3 3,5 sl fomas ol
Hipg ialed )l 9 b gl o Syl 5l as
Ojf 2 adledboglo 515 595, 4 M o3l G951 5 atalle
b 3l ae ad anles jaatiie Sy Lawgl Gueas 9 <5 4
OSL Jleno ol 2 ¥ g ¥ a2y s abylogs (goil; 5951 sy
4 425 bosdl oDl 5 9l (IS0, sl sl b )Y
45 W5 A 09,5 s (glyy 45 - i iogasl b, Jlazo!

10. Mini mental state taste (MMST)
11. Kellgren & lawrence

Ol 305 oI5 JoSo g rSU (2305 ilxio 9 39,1 41 Mo shellus 355 093,98 05 32 990 Jolgs (1 (151 -5 sllas P!


http://journal.qums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

(P2 0) ati snaliie oog )3 1y (5 )l gire B Al 5
05,5 s ot e 3 o 0tttz ol fy b ks U
Sya8 ((F=VY/VA g P=2/e 2 )) Jolss o (ol g JoSa 0y o)
9 P=+/-F) g pdyillasil g (F=O/FD g=+P/- - #) gl plail
3 Sy g0 oy 8w lo sine B oaimalis (F=Y/F0

g b e

a3 903l s (I8 Sire (3485 oKl samline jglaio 4y
ST riped 09)5 ym BB e aw o ol lid Sy
09,5 yodle Joles yuiso 13 5 099 o ro (5,lel Bl 5l sals
91 o sra i JoSo g (2 yed 09,5y IS 32l g oy yod
(Y O)LO-A:I de?)

eJolss Jlo gne dgupe el (G iy yoi anlllae gulis 5ubo

OrelisS ol oS (g il s pdydllanil  Slios plal &0
el (65 58 b it 5| Sagud y3 S osiae Sgngp Slilgus
5 090310t @S syt 0 0555 Sl g3 59,51 4 Mk
s (295 5 ool 3l ooliunl b o psicie 51 Sy 5 (9051 m
JoSo sloog 5 0 9092l i (2L (205 09,5 yo SIS
Sl onnliio ¢yg05T o 9 (o905l e S e (ol als g
! (18l 5 JoSo 005 B pa0 ¢ yo5) 09,5 dus [yt duylie
Siglis g5 (5 pdydllani] 9 )08 ity rel oo 4y s
e )3 5091 o sixe 5 )l Llod 3l aall 5 i a3 09,5 (e
9 (oS 09)5 G WS Wl 5 (2505 09,5 ogdle Jols
yein (6,135 3l onmo Lt gl oyl 457 04y Jlo Sme 3 JoSe
39551 4 Mo 055 50 Jolad gt - Canl JoSo 4y g (32 o3

A oy T Shyg 9yl 951 5 ool L Lo yrite o555 o
P>+ 0) widgy Jlo b @35 Sl (smy 23 )30 Sl peite 4o
ol ol 3. ool Ul 5l ) e
(P=+1YP) Jolss (gly byl Ko sazmsylis (ge3l il
ot P=21Y) g pdylasil g (P=+/+F) loo plail &yu8
o 0903l 3 allaa 5l am 5 U5 b (g sl 0g Alshaa
)l solazul Ls A.xma.aé)yo 05; A 4......3.&4 9 &b oolazul &=9)
o 0 (S (orin 9051 5 0 priianizz il ly Jelod (yg05
A 3l oolaiwl b b Judoes .8 )5 & jguo [+ 5§l iaS (5l gine

s (ol SPSS 385 1V

gl oy 0395 el g (39 9 98 c(pm HL 5l 095 Aus
An g Jod duglio (gl Cnan (5 (905l 30zl (gl sine
JoSo (Gl (n 03 09,5 a3l Sop0 (gl Aslae Jlosl
phail @08 (Joles glayuice jo sald g lalgw yual;oSolS
oylods Jgu 4o OT @bﬁ a5 0% eolanul 6ﬁ&gg.§l.la.a.§| 9 G;L‘I.?J
Sl 00 00ld OLA‘J \

Sgat ey (2 sB ppe O ()t Aot y903] b
Spdyllasil g Sbow plal &jad ¢ Jolai glo psis I gino
JoSa 002553 pas 09,5 j0 Jg o(P=+/+2)) uds Lmuzoyoj 5
Sl DS (pgail 5 el lS (e wald
(P> ] ) wits svalio

S @l 0 Ll ly 150 g baosls Jloj 595wl b

13. Shapiro-wilk
14. Levene

Sy Bllasil 5 lioes plasl <5508 0 Jolad gloyuiie (5] dluan (5 (g0 s Jodo

R T T
o e dans o Sl Waog,5 5
a9ilom o9oilobe

ofeay® -\WY/AD OY/¥YEYA FY/AYEY/YY e
oI “VAY U-SEVAY YNASE)/SA JoSo s
¥ ) FAVEY/)) ENAEY/A als

S ~Vios W) MWAREY/YY s
A5 ¥/ WAV V-IREVAY JoSe S5 plil 8
«Iys VAN ARV/N ¢ VY Vo/a5EN A Anld

ART -0y Y+ IEALY/YA WYY/ o
oI ~y/-a WAEY/AD WEFEY/Y JaSo e priyiillas
4 VA YNYAEY/S W earias aald

S Nosne e *

ol 305 oI5 JoSo g v SU (a8 305 Blio g1 39,5 51 s Mo shadlws 35 199,98 oo 12 990 Jolgs (3t (3] w5 s !


http://journal.qums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

il e ilios phisl & 08 e Jolss it 15 JaSio 5 o pod el sloog S cyns o585 (sl (y05] gl Y Jgsor

&b Ai a0 3) ang g S puSilo WIS Ao 3,30 09 5 JBoro yudio gee)
ofeey UATY oS
ol
ofeey® A4 Sals Ioles
o/AD —Iv¥ als JoSo
YRY <[R¥ JoSo
Ol
ofees* MY Jals s pll )18
oIy <IAY ala JaSo
Iy ¥ JoSa
o
ofex VIEA anls Sipcillas
Ay Nias sals Jako

S 31 4 095 ganed (e 5 oz 2l b Guizren [Y1]
09,5 S 0579 5 o) 5o (10 oo & (i sn sl ol
ol (gly S 05K il e & ladiged (B3, 9 (0905
IV ] 0,5 ol cliy o

sprte el sl liyes oo s yols adlllas gl
3l 3955, 45 Mo axadls ()5 0 S lail &j08 o ixe
OSer 5 5yl e 9 (iKan 9 MY Bl L 45 295 o0
Ol JlaS ) SKa g o8l5 Babod 10 Cyuizmad [YO Y] Cowgunon
gt @y u‘é.‘\.ojl...o @L’;:r.? f‘d.i‘ Q)Agﬁ ‘5?613 e
A oselie 2l iy yo plowil 3l dey le(j a8 3 (5,0 Se
Jelos 9 ke By it g Juaia o 55 Eely 39551 5 lon [YY]
olar alie €08 ind 5 g cn i 1l (slacdly
Sl g (e pas (Salos 0 P § Sy juen 5 S,
JYY] °)‘°°|)""'°4'?|)J“‘j"’sa‘°‘u’“"

Srld Gl s Mdeimle Gub ) szl cluyes

oo diollis o8l o Dlac &8 lidl 4y oS 1> laasls
b (Plas el ) Wyiee a8 ol 2 edle S9se
igysa o & ol Slyls Jalge sjor &5 (g5 il
5550 olzadr 5l alo Dl €508 dgegs [VF] a2ly 8,56
328 Jols5 Sguge el 32 )b el 3l g 00 Ly s Joaie o 4y S8
VY 3148 o) iKam o " Sl dalllne by dorts oI L [¥0] 355 0
515 59551 4 e lasalles (Dlire €398 1 (2l o o3 i
C5y38 3 (5 I simo dgar )T s 5 sl (2Blizo cs,S
4 Olgisn (554 ol S 3l 10,5 onalia ol (loalae

17. Chen
18. Long
19. Hypertrophy
20. Song

P<</+B 5l sxe mhaww *

i b alie adlhas () jo oo b al3lae Jles! 51y ol
IYF] ol (5500 aslllns 5 Jol>

B9 L 45 oK 5 T 7l b duglin 5 calllan gl 1o
Stelles 55 Jols 2 (Sraglie 5 7 sB oed Syl dulio
S0 gt 526 (el LS s plovdl il 595,14 Mo
9 0 SKisS dalllas U Lo dalllas puied .08 slwl Jolss jo
Specrdy 9 bl gy Joles laygasl o g 45 o Sen
IIY VYT ctls lssan 035,555 Ly (5 yess 5

Q.g‘ pled‘ PUISES s..\.zS‘sa Lis 1) 095 Jolss 6)5.:.;‘5“0 9
! 31 Sy slagg)g JU 55 Jagud 9 090q0 Secly Sl o
Lis cqr olajph b 4t o 4 b 33 b eS8 oy
Sl )5l Gl 4 Gl oo (izeen [YA] 050 Jolus
sl )8 smae slrasly (6,8 Sy aiile oy pod | SBU crac
98 9 ()5 Gl Sy o p23 50 suze (200 lojl
Sl iile e sear S Sgs e gmtbines bl )
Slipd 902 9 (55> Slasaly 6 54 50 G pdy et
u’.‘..blf (omas o&)lo)‘l.g LngQ.S.LZ)) u.’:..blf .‘5‘25).5 Lth»‘,
)0W5¢%543&'Jm|45w4965)w&45m
LYA] 0,5 o )lil uls> 5l o (gloslo g, Jlissl
Mo oitolles 53 (S0t o ig) sl gyl by e oy
(St 9 2 3 005 2 g LBl Jye 5 595,14
5 a5 il g lo a8 o) 59,51 4 Slie o3l Jolas 5
3,8 o)L’I:‘ oA..’bHQc.E‘ Sl ol E$ Ciglas 4 0‘5:’15" uT Jo¥o

15. Konig
16. Lond

Ol 305 oI5 JoSo g rSU (2305 ilxio 9 39,1 41 Mo shellus 355 093,98 05 32 990 Jolgs (1 (151 -5 sllas P!


http://journal.qums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

d 4 jcaso]l oo los 3l (52 55 5951 4 e phasall
szl G asiglsilen; Syl @S 1V 1 anlil olgo
)0 Alae S pisas ) o 9 ke ol 595, o904 8l
0] ol ccudls coslin

alio lalllas 511, oF 9 8,18 399 dalllas ol o a5 (SaiSS
D9y &5 Sl (sl (Gloydcn e g8 AL WS 00 lote
45 ol 33,51 0 Mo hsialls sl Jori b 5 o
JoSo OISl urypp ;500 455G .09 o0 olain o b yglS™ Lo
S gt o 5T o251 Al e
Geiod ol gl ol yie 99 ol Ol il dunalie g g3f5 59551 &
phail @08 ¢ Jolas 39 10 (U (rpod anlodus 090 Ol (L
OeelisT 8IS JoSo B pan Lol ogy M35 3 (g pdyidllanil 5 Slios
4y A slAZan 5 olo dw Coe 4 p S Lo 00 Slalgu
OealigS ol LS 5 i Cod L oS 323 138 5 Lo oS (ol
e 53630 o (608 H1B 29 (2 50 5)%00 slozd by
Sl lailpd (3 Seal B L (SloyscS >l ool cnl by 09
iy dlanl 5 0508 S 9 (Jolad s (0025 Gl
xSy ol cllaie 5 (loyd 9 950t 53 (5350 092 il o0
bl g 5951 4 e o8l (o 10 (3019505

Syt s o5 Coradl 3203 Sl (g F e oS Lol
b 5. oalis 35 5,03 b (slaygasl sl s g3, 10 09 oo
Ol o lodeel 098 aseiin Sl o3 £ ol 5 il
2 OB 51 6Ky 9 905 39.5,0 S9ede 1 (530 09 o
a3 &) dnal o131 0, ol e

g5y G gl 31 59y

L ol oRasls jimgss ;8 I ateS lawgs aslllas oyl
&l g canl oy g 9uas IR.UT.SPORT.REC.1396031 aliss
«Casl IN20180314039092IRCT oot s il ko3l 15708

ool

St 09,5 w5 las plel 553 s 5l 4385y anlllae
o3 ol8zdls ¢33 9y (g hlucs g Cu e saSidls S

e 558 55 ol
&le 6 )lad

Byl adlio o )led dig¥ e allie psl i si bl il

55 b s lel (sloyge;l 5l soliul pas da goge;l slaas (dgueS
V] 5,5 0 L8l lncoglis 50,5 Lecin sl Yl

spmte el sl Slinyes oo s polo aalllas bt
ol 0 315 59,91 49 e dialls 5 50 (5 pdacbllanil s Sxo
Sy illassl d9:s dipoj 10 )10 g 5 T sloaiily b azess
2 bl Sleal [YV] cubinler onpe Bl
Sloj 03l eza > 9999 S1 lare dlazrl ey (- 4 il
ol Jadpe 0l g gyl sl Cuale alslas Jlos!
4 ey 9 il iy pa3 3B (a0 7 (SugsSss ican
obyass iyl dfaiduagl,a‘w;gdlmjm Vo S
3PS Judo 4Vl 4575 S5 onnline (5,10 sine 39 il
bty o gl g gkl Aigad Sla T ¢ ped Slanler
IYA] col

e b 5l Sogd 55 (aligS ol JoSe Span (uizen
i o) o i 00 gl 8,55 sl (58 sinn o
b )3" 055- "3...&!.7:4““ 5 » Q‘)K"A 9 vayj o ,a...n.s'“"’ 9 AW-3
LY 53,5 5155 35955,] 6 5lows gt 21y lidgus (el ol
Tonig S 5 Molilgw caalisSelS Bpae Koo Judios
ozl 595)] P ogn 0 686 lajed Brae b (aleSay
Gy as LYo 51 [Fe] cudl anils oy0 2alS 5 0,5los 39
laey] 4 olgisn 59551 oDl Sgatn 10 GualjoS ol Cualad e
iy oS IS e il s 3 Sl 3055 o,
oS S Tsd s ol has g ileS olKiws yo )] adannSis
[\ﬂ] S Ui é.éé 9 o)5|9

4 a8 oJoSe g (Zb Sluyed o dulie ASu o
9 D8 ¢ Jolal Sgage ) JoSo Bpan y S g 3500 5k
4 hgi 9T Al 4y dzgi b g o9 3RS (6 g illasl
g Glanlllae el a2l 0 dalllas G )0 paitio 99l duunslie
9 e &5 chg5s 10 450,05 092y dalllae (1l b b Ayl
ol plonil il 595,143 Mo 9 Jlw O+ (YL 8,3 (59, Ko
Ladg ks 09,5 Joles ;o (5,lo sixe dgage o gl dole [t (LL o
O 58 9 08 oualie (Slalgas (ynalioS 9IS) JoSa 09,5 4y Conass
S = Lodg o 09,8 Jolal (1951240 jI (S gl 5 pgo 4ale
VO 392 yoi = 2l 09,5 &y o

@ a2d b (el Sluped chgt (oliyy Sliped cnlple

g g0 2l o s Culiy o1 g gy 900 4 9 a3 503
P&y gpddlasl g &8 pals Jolas o Pl e
Spdi oo ey (> g WS (o0 oS 39 g0 Sl pus Al S

21. Boguszewski
22.Vlad

23. Glucosamin sulfate
24. Chondroitin

ol 305 oI5 JoSo g v SU (a8 305 Blio g1 39,5 51 s Mo shadlws 35 199,98 oo 12 990 Jolgs (3t (3] w5 s !


http://journal.qums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

[1] Bavardi moghadam E, Shojaedin S. The effect of eight weeks
aerobic training on functional indicators and range of motion
in active older men with knee osteoarthritis. Razi J Med Sci.
2017; 24(156):100-10. [In Persian]

[2] Ezadpanah A, Moazami M, Khoshraftar Yazdi N. Effect of a pe-
riod of therapeutic exercise and detraining after that on bal-
ance in the women with knee osteoarthritis. Reh Med Sci Iran.
2015; 9(5):101-9. [In Persian]

[3] Slemenda C, Brandt KD, Heilman DK, Mazzuca S, Braun-
stein EM, Katz BP, et al. Quadriceps weakness and osteo-
arthritis of the knee. Ann Int Med. 1997; 127(2):97-104.
[DOI:10.7326/0003-4819-127-2-199707150-00001] [PMID]

[4] Matsumoto H, Hagino H, Sageshima H, Osaki M, Tanishima
S, Tanimura C. Diagnosis of knee osteoarthritis and gait vari-
ability increases risk of falling for osteoporotic older adults:
The GAINA study. Osteoporos Sarcopenia. 2015; 1(1):46-52.
[DOI:10.1016/j.af0s.2015.07.003]

[5] Ng CT, Tan MP. Osteoarthritis and falls in the older person.
Age Ageing. 2013; 42(5):561-6. [DOI:10.1093/ageing/aft070]
[PMID]

[6] Heirani A, Rahmani M, Aghdasi M, Yazdanbakhsh K. Effect of
pilates’ exercise on the motor performance of the elderly man
inactive. Res Motor Beh Alzahra Uni. 2013; 1:49-65. [In Per-
sian]

[7] Kamranifaraz N, letafatkar A, Javdaneh N. The effect of a com-
pound exercises in the water on muscle strength, flexibility,
and quality of life of elderly women 60-70 years old in Teran.
Nurs Vul J. 2017; 3(9):24-37. [In Persian]

[8] Yvonne M, Golightly P, Kelli D, Dennis J, Caine. A comprehensive
review of the effectiveness of different exercise programs for
patients with osteoarthritis. Phys Sportsmed. 2012; 40(4):52-
65. [DOI:10.3810/psm.2012.11.1988] [PMID] [PMCID]

[9] Tiedemann A, Sherrington C, Lord SR. The role of exercise
for fall prevention in older age. Motriz. 2013; 19(3):541-7.
[DOI:10.1590/51980-65742013000300002]

[10] Chen CH, Yen M, Fetzer S, Lo LH, Lam P. The effects of tai chi
exercise on elders with osteoarthritis: A longitudinal study.
Asian Nurs Res. 2008; 2(4):235-41. [DOI:10.1016/51976-
1317(09)60005-0]

[11] Zhao Y, Wang Y. Tai Chi as an intervention to reduce falls and
improve balance function in the elderly: A meta-analysis of
randomized controlled trials. Chinese Nurs Res. 2016; 3(1):28-
33.[D0I:10.1016/j.cnre.2015.10.003]

[12] Konig PR, Galarza E, Goulart NBA, Lanferdini FJ, Tiggeman
CL, Dias CP. Effects of Tai Chi Chuan on the elderly balance:
A semi-experimental study. Rev Bras Geriatr Gerontol. 2014;
17(2):373-81. [DOI:10.1590/51809-98232014000200014]

[13] Etesami A, Zamani J, Zolaktaf V, Ghasemi G. Effectiveness of
Aquatic exercise therapy on the quality of life in women with
knee osteoarthritis. Aging. 2015; 10(3):62-71. [In Persian]

[14] Henrotin Y, Marty M, Mobasheri A. What is the current
status of chondroitin sulfate and glucosamine for the treat-

ment of knee osteoarthritis? Maturitas. 2014; 78(3):184-7.
[DOI:10.1016/j.maturitas.2014.04.015] [PMID]

[15] Messier S, Mihalko S, Loeser R, Legault C, Jolla J, Pfruender
J, et al. Glucosamine/chondroitin combined with exercise for
the treatment of knee osteoarthritis: A preliminary study. Os-
teoarthritis Cartilage. 2007; 15(11):1256-66. [DOI:10.1016/].
joca.2007.04.016] [PMID]

[16] Mirzaei M, Shams Ghahfarokhi M. Demography of elder pop-
ulation in Iran over the period 1956 to 2006. Iranian Journal of
Ageing. 2007; 2(3):326-31. [In Persian]

[17] Hinman R, Bennell K, Metcalf B, Crossley K. Balance impair-
ments in individuals with symptomatic knee osteoarthritis: A
comparison with matched controls using clinical tests. Rheu-
matology. 2002; 41(12):1388-94. [DOI:10.1093/rheumatol-
ogy/41.12.1388] [PMID]

[18] Yan JH, Gu WJ, Sun J, Zhang WX, Li BW, Pan L. Efficacy of Tai Chi
on pain, stiffness and function in patients with osteoarthritis:
A meta-analysis. PLOS One. 2013; 8(4):e61672. [DOI:10.1371/
journal.pone.0061672] [PMID] [PMCID]

[19] Kucharz EJ, Kovalenko V, Szanté S, Bruyére O, Cooper C,
Reginster JY. A review of glucosamine for knee osteoarthritis:
Why patented crystalline glucosamine sulfate should be dif-
ferentiated from other glucosamines to maximize clinical out-
comes. Curr Med Res Opin. 2016; 32(6):997-1004. [DOI:10.11
85/03007995.2016.1154521] [PMID]

[20] Faul F, Erdfelder E, Lang AG, Buchner A. G* Power 3: A flex-
ible statistical power analysis program for the social, behav-
joral, and biomedical sciences. Behav Res Methods. 2007;
39(2):175-91. [DOI:10.3758/BF03193146] [PMID]

[21] Seyediyan M, Fllah M, Noroziyan M, Nejat S, Delavar A,
Ghasem Zadeh H. Preparation and validation of the Persian
version of the short test of mental status. J] Med Coun Iran.
2006; 25(4):408-14. [In Persian]

[22] Mark D, Kohn B, Adam A, Sassoon M, Navin D, MD F. Classifi-
cations in brief kellgren-lawrence classification of osteoarthri-
tis. Clin Orthop Relat Res. 2016; 474(8):1886-93. [DOI:10.1007/
$11999-016-4732-4] [PMID] [PMCID]

[23] Davatgaran K. The persian edithion of Berg balance scale in
older adults population [MSC. Thesis]. Tehran: Tehran Univer-
sity of Medical Sciences; 2005. [In Persian]

[24] Hiengkaew V, litaree K, Chaiyawat P. Minimal detectable
changes of the Berg Balance Scale, Fugl-Meyer Assessment
Scale, Timed “Up & Go” Test, gait speeds, and 2-minute walk
test in individuals with chronic stroke with different degrees
of ankle plantarflexor tone. Arch Phys Med Rehabil. 2012;
93(7):1201-8. [DOI:10.1016/j.apmr.2012.01.014] [PMID]

[25] Arab Ameri E, Taheri M, Irandost K. The effect of water-based
exercise programs and KSD protocol on general health ques-
tionnaire and optimal physical fitness factors affecting female
elders balance. Motion Beh. 2014; 16(6):15-28. [In Persian]

[26] Burke TN, Franga FJR, Meneses SRFd, Pereira RMR, Marques
AP. Postural control in elderly women with osteoporosis: Com-
parison of balance, strengthening and stretching exercises: A
randomized controlled trial. Clin Reh. 2012; 26(11):1021-31.
[DOI:10.1177/0269215512442204] [PMID]

Attari E. Falling of Elderly Women With Knee Arthritis Following Tai Chi Exercises and Glucosamine. J Qazvin Univ Med Sci. 2019; 23(4):308-319.


http://journal.qums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa
https://doi.org/10.7326/0003-4819-127-2-199707150-00001
https://www.ncbi.nlm.nih.gov/pubmed/9230035
https://doi.org/10.1016/j.afos.2015.07.003
https://doi.org/10.1093/ageing/aft070
https://www.ncbi.nlm.nih.gov/pubmed/23864423
https://doi.org/10.3810/psm.2012.11.1988
https://www.ncbi.nlm.nih.gov/pubmed/23306415
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4077018
https://doi.org/10.1590/S1980-65742013000300002
https://doi.org/10.1016/S1976-1317(09)60005-0
https://doi.org/10.1016/S1976-1317(09)60005-0
https://doi.org/10.1016/j.cnre.2015.10.003
https://doi.org/10.1590/S1809-98232014000200014
https://doi.org/10.1016/j.maturitas.2014.04.015
https://www.ncbi.nlm.nih.gov/pubmed/24861964
https://doi.org/10.1016/j.joca.2007.04.016
https://doi.org/10.1016/j.joca.2007.04.016
https://www.ncbi.nlm.nih.gov/pubmed/17561418
https://doi.org/10.1093/rheumatology/41.12.1388
https://doi.org/10.1093/rheumatology/41.12.1388
https://www.ncbi.nlm.nih.gov/pubmed/12468818
https://doi.org/10.1371/journal.pone.0061672
https://doi.org/10.1371/journal.pone.0061672
https://www.ncbi.nlm.nih.gov/pubmed/23620778
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3631149
https://doi.org/10.1185/03007995.2016.1154521
https://doi.org/10.1185/03007995.2016.1154521
https://www.ncbi.nlm.nih.gov/pubmed/26881468
https://doi.org/10.3758/BF03193146
https://www.ncbi.nlm.nih.gov/pubmed/17695343
https://doi.org/10.1007/s11999-016-4732-4
https://doi.org/10.1007/s11999-016-4732-4
https://www.ncbi.nlm.nih.gov/pubmed/26872913
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4925407
https://doi.org/10.1016/j.apmr.2012.01.014
https://www.ncbi.nlm.nih.gov/pubmed/22502805
https://doi.org/10.1177/0269215512442204
https://www.ncbi.nlm.nih.gov/pubmed/22498664

[27] Ariayi E, Sarchahi A, Hashemi Javaheri SAA. Comparative glucosamine and synovial fluid levels following administra-

study of the effect of Tai Chi and isometric exercises on the se- tion of glucosamine sulphate or glucosamine hydrochloride.
verity of pain and balance in patients with knee osteoarthritis. Osteoarthritis Cartilage. 2008; 16(9):973-9. [DOI:10.1016/j.
J Kerman Uni Med Sci. 2017; 24(4):268-77. joca.2008.01.006] [PMID]

[28] Ezadpanah A, Moazemi M, Khoshraftar N. Effect of the course
of therapeutic and postoperative movement on the balance of
women with osteoarthritis Knee. New Reh. 2015; 9(5):101-8.
[In Persian]

[29] Shimada H, Obuchi S, Furuna T, Suzuki T. New intervention
program for preventing falls among frail elderly people: The
effects of perturbed walking exercise using a bilateral sepa-
rated treadmill. Am J Phys Med Rehabil. 2004; 83(7):493-9.
[DOI:10.1097/01.PHM.0000130025.54168.91] [PMID]

[30] Lund H, Weile U, Christensen R, Rostock B, Downey A, Bartels
EM, et al. A randomized controlled trial of aquatic and land-
based exercise in patients with knee osteoarthritis. J Reh Med.
2008; 40(2):137-44. [DOI:10.2340/16501977-0134] [PMID]

[31] Long L, Jackson K, Laubach LL. A home-based exercise pro-
gram for the foot and ankle to improve balance, muscle
performance and flexibility in community dwelling older
adults: A pilot study. Int J Phys Med Rehabil; 2013; 1:120.
[DOI:10.4172/2329-9096.1000120]

[32] Zhou M, Peng N, Dai Q, Li HW, Shi RG, Huang W. Effect of tai
chi on muscle strength of the lower extremities in the elderly.
Chinese J Int Med. 2016; 22(11):861-6. [DOI:10.1007/511655-
015-2104-7] [PMID]

[33] Chuang SH, Huang MH, Chen TW, Weng MC, Liu CW, Chen
CH. Effect of knee sleeve on static and dynamic balance in
patients with knee osteoarthritis. Kaohsiung J Med Sci. 2007;
23(8):405-11. [DOI:10.1016/S0257-5655(07)70004-4]

[34] Nashner LM. Physiology of balance, with special reference to
the healthy elderly. Gait Dis Age. 1997:37-53.

[35] Toulotte C, Thevenon A, Watelain E, Fabre C. Identifica-
tion of healthy elderly fallers and non-fallers by gait analysis
under dual-task conditions. Clin Reh. 2006; 20(3):269-76.
[DOI:10.1191/0269215506¢r9290a] [PMID]

[36] Song R, Lee EO, Lam P, Bae SC. Effects of tai chi exercise on
pain, balance, muscle strength, and perceived difficulties in
physical functioning in older women with osteoarthritis: A
randomized clinical trial. J Rheumatol. 2003; 30(9):2039-44.
[PMID]

[37] Aghayari A, Afroundeh R, Saeidi Azad P. The effect of 6
weeks aerobic training on balance and on flexibility in elderly
women in Hamadan. J Geront. 2016; 1(2):1-9. [In Persian]
[DOI:10.18869/acadpub.joge.1.2.1]

[38] Boguszewski D, Adamczyk J, Ochal A. The role of Pilates
and aquafitness exercises in sustaining the health and fit-
ness of elderly women. Sport Sci Rev. 2012; 21(3-4):127-38.
[DOI:10.2478/v10237-012-0013-7]

[39] Vlad SC, LaValley MP, McAlindon TE, Felson DT. Glucosamine
for pain in osteoarthritis: why do trial results differ? Arthritis
Rheum. 2007; 56(7):2267-77. [DOI:10.1002/art.22728] [PMID]

[40] Meulyzer M, Vachon P, Beaudry F, Vinardell T, Richard H,
Beauchamp G, et al. Comparison of pharmacokinetics of

Attari E. Falling of Elderly Women With Knee Arthritis Following Tai Chi Exercises and Glucosamine. J Qazvin Univ Med Sci. 2019; 23(4):308-319.


http://journal.qums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.1097/01.PHM.0000130025.54168.91
https://www.ncbi.nlm.nih.gov/pubmed/15213472
https://doi.org/10.2340/16501977-0134
https://www.ncbi.nlm.nih.gov/pubmed/18509579
https://www.omicsonline.org/ankle-to-improve-balance-muscle-performance-and-flexibility-in-community-dwelling-older-adults-a-pilot-study-2329-9096.1000120.php?aid=13685
https://doi.org/10.1007/s11655-015-2104-7
https://doi.org/10.1007/s11655-015-2104-7
https://www.ncbi.nlm.nih.gov/pubmed/26015074
https://doi.org/10.1016/S0257-5655(07)70004-4
https://doi.org/10.1191/0269215506cr929oa
https://www.ncbi.nlm.nih.gov/pubmed/16634347
https://www.ncbi.nlm.nih.gov/pubmed/12966613
https://doi.org/10.18869/acadpub.joge.1.2.1
https://doi.org/10.2478/v10237-012-0013-7
https://doi.org/10.1002/art.22728
https://www.ncbi.nlm.nih.gov/pubmed/17599746
https://doi.org/10.1016/j.joca.2008.01.006
https://doi.org/10.1016/j.joca.2008.01.006
https://www.ncbi.nlm.nih.gov/pubmed/18295513

This Page Intentionally Left Blank



