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Title: Effects of a TTM-based osteoporosis preventive physical activity education, on increasing muscle
strength and balance in women aged 40-65

Authors: Karimzadeh Shirazi K, (PhD); Niknami Sh, (PhD); Heydarnia A (PhD); M Wallace L,
(PhD); Torkaman G, (PhD); Faghihzadeh S, (PhD).

Introduction: Physical activity and strength training have the ability to improve muscle mass and
bone density, while reducing the risk of osteoporosis. Physical activity level in Iranian women is
generally low and it seems necessary to use a behavioral model, such as TTM to plan more effective
interventions to promote physical activity.

Methods: This randomized controlled study evaluated the effectiveness of a 12-week TTM-based
exercise education program, including a progressive resistive exercise prescription and a complementary
walking program, on improving physical activity, muscle strength and balance in 116 women aged 40-65.
Results: The results implied that before intervention there were no differences between control (n=55)
and experimental (n=61) groups. After intervention, the training group had a positive significant
progress in stages (y’=76.17, p<.001). Significant improvements in physical activity, muscle strength
(58%), dynamic balance (8.53%) and static balance (66.18%) were noted in the training group but not in
control group (p<001).

Conclusion: These results support the applicability of TTM for physical activity intervention and
indicate that this training program is very effective in improving balance and muscle strength in women.

Keywords: Osteoporosis, TTM, physical activity, balance, muscle strength.
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° International Physical Activity Questionnaire (IPAQ)
1% One-Repetition Maximum (1RM)

" Brzycki

e Slowiz slad Lb)gel T

O

M) aoles wald (05559 Mo plonil gl (255 slosal,
=290 (2l i Comal b aid Lo adlllas (] 53 ol
D309 4 by sl (Salel I lise pobaw 3 b &S
ssbiedny L TTM Jas 4 bgiye puis slosialyd iyl 1,8
929 4 429 bl Pind fm S 395 OBl (Slb
(sl Cllad (ol zolaw g Gl (S VL ol
S U )] cap ol adlllas Sl el 06
Olie 1331 53 ygome aloyo g (lazin 035l93 (05559 40
o yo g Jolss Capndg (e 5,05 ¢ jlanes slacled
5 glisiges > lomes Lol sl gl o3l SoL]
Uioh bl 3 .cd )T Cyao s o dls SO U Y. b5
ot TTM i oll 5y elalslin adllas ol ol o
ol 2 aS el plaa 5 il (So il S

g Oyl 0d S5 layiie pl ol

SLNeIY

Lo J,8 cdbige hisel ales G pols aslllas
Sloy sdlagg 1o IS o 51 ol )3 o col aalis 09
Sleogad bl jl (Sen gblie )3 ly 3300 93l 100
oL 50 el _dolss &gty elain] 5 cgolasil L
g b Shie jS s plotsan (Bolas ©jpon Sl 5l (S
PS5 C il oy B G 20 S50 plgisas (6550
L5l Pl S ey o Al SO b Fe o5 alS ol
A aalllas )d CS b 4 KedMe g Laylyid anlg ol,8l Solas
dlone (S Wged s Jge)8 bl 2 &S L5 3590 Slas b
Sl adlas ol (slaosls L;Lee o ol 33,8 el 39 05
aldlie 5550 53 S B PN g J)S 5550 )3 48 00 S )lie
Gl oledl 09,5 g5 48 sl 3 4y p5Y el 005 ool
5100 09,5 55 comiomed 5 392 4Lt laokiiS ytulej]
plool 4 @ ple wadllas plogl as 3 b Wdges caiblys
Aalel (§52975 3l90  BLIN (b9 Cullad WigSn

'SECQ asbiisimyy aluagty (5559 Colled )3 i oo
A5 650l 391 0 43 Ll Ked 5 oS slo Lawgs oS
39 s (58559 518 s yoSde Jolye iy (1Y)
Sl 5358 igSn 5 03,55 i9) | el iy alope o
P529) " el a0l e 23 )3 o 95 95
il o oa T olo icd )3 ol (3,5 oy 4 Lol 03,55

! Stages of Exercise Change Questionnaire (SECQ)
2 Marcus

3 Precontemplation

* Contemplation

PS> (Mg Al


https://hakim.tums.ac.ir/article-1-405-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-06-10 ]

<

ool ogas > gl 03 clis] ol plosl g iverd
Sl deby ol 4y Bass'es s cug y 4llasl 500 (glaylis,
ol g (oM (a9 g comlin sy 3b (el 325k
plonl bwg (Buses )bl eloinl Sltin d9u0
Slgl sladslas

095 canly SLeMbl (gpslaan g adgl (g3l plxdl 5l g
Jolyo 31 09,5 25 5 b o 09,5 05 b &y bjgal o
0955 125 S g (SoMal e ol o el ) *os 1 g
NS Laog )5 5 ()Mt 9 Jos) Jos S0
L5 s atulgs Ioog,S ;51 ol Aizdls 5 15 1, oaiiS e
SBan Ly (=dj9e] aslyy Sydie i) (odjgel dude 93 50
92 Clada 51 o o o) e anled €S58 (gjlwdine;
Sloluds o was plodl Jlg e azam g3 43 oS 5 sl
5 ol (gl gy 5 1Mol qoled 5 o3lizl b i o,
5 29,5 oz pls S li e bjgel slmiig) j
b oaliul el (S pls 300 can bi)he
25,5 4 Sk Jl 221 el i b 3l slaig,
LD

S 391 gy ey Synde ISy )3 (objel g (b
4o Canss (ST i3l 2 Jolis amd by 1) ools Cilanl
kol g oo)lye olad Jualse ool (Sou low
S g bhy9 Lilie ST b (ko 1 oS (g Sy
YU (o (gilmaise; Oluds )3 i piopy . Sdae @i
9 U039 Pl i)lon A 4 s B3l Sl (0
O | iy e (B plgisar Slawe glacls
b By ploinl (So b basye la Susid § (53,55

dole sy Linjaal (sl 4ol pgd (i 5
L o codlad a3y (gl ol, 81 Solel caliseo
ol ojlw Ly gdaie (S cnl o5 29 glite ;K08
Gl 02 b dpog iz B 4B)S )5 )3y Jolpe (6595
Jolin 33 st by Jao i 05 slaanlb 5l o8
loaslyd sleslatul jiSlis a8 Jlbo 50 dad oolawl yuss sl
{7+ 51%) 2msl Jae olie 4 by sye b i 613,
Jos 1 Gt e sl 4l o> i slabigel ol
Slomn gjlunslel Gl ((Sab] 5 (b o Lol i)
J2le 3 939 48l 55005 (0159 £95 9 e s 218

* Self-efficacy

3 Preaction

® Experiential processes
7 Prochaska

8 Behavioral processes

Pa) D)LQ.M) ‘p-‘b-’ 0)3.} N4 ul.m.\.’l.)

O 5 S5l uboslyes S jualS

aS s o ol plE o, 8 S as canl (Blus Sl
a2 A dogli ol o L Glgil 5 ool culb ©)904
Polw S (b sy Cuow 4y (4 o3 Bkl cilosly JSis
G209 O 9 60N Cundy Suple iy (eSS L
Loy o cly 88 gt b s S > alb b ass cul ol 4o
Gl ol 5559 pLogl JListy o s & G 5 039
(Y5 4 ¥0)

Siinlan 15 5 Cel Sy by ably disy Jobs
O o el cuslie s caa (Mas clld (3900
slaggosl (65,4 b by ol adlas ol 5. (1Y) 5 1>
L S 59y 3 pased ggail o) )3 4 s SEBT
o=l @bl e o eS8 1) s sl Kl s b g ool
SHYA 9 YY) il sy wlil &y calisee Sldllas 45 g0l
Ol g Lad aojls Laggesl Sl o)l plosl o8 o]
clacaabss jl ol ,d Legl 5l odlatul g 0dg cuasd S
S LS 4 5L o)lgen 1 il o e (a9 (L
3 yShos Giomiw g yine g dleiel LB w3l )
5 SEBTS jl oslazwl (YA) casl aiisly 3959 Jlivs slaplu]
13 00 g sLate] ULl ciad oyl s Sy lenl gl
Sl Slia 4y (Sie 39290 Slahg) Jl (ol b dolie
(YA)

Ol 9 U8509 2 3 Jolye ladaliuw il Jol s
laisoil Wad oSS aldbio jlan g 8 (S50 clled
g J8 0k S (SMae 038 55 5 bgy g Ll ol (s
oo 33 A Il (e dely aan Ve ool e S0
pLosl (ols 0aif (olofl S g by (iolejl g5 2
olis 33 a1y el ogs ¢ tlojl plosl 51 o) § 8.5 0
By e

Do 15 93y Jaide (oBjgel daliyy 1oudjgel doliyy — I
Sl S5lal asyo (gl oolas] sy 5 S e iche
o oylue by 5 (sl (osas Lol
oopa 3 ilwolST 5ok Ak & s o o
S5l slasoly 55 9 el (S olom @05 g Slilad
YL 5031 b (g las " il o 5 5050 (S5 g Sy
2 Gk 3l o)l 4 Cond 005 S Colus (3
oXg pliy Sg8 Bhaal o £ Jlued 09,5 5l (Shilew 53,190
sl 03lis sl ool anlyl g ags 03151 G 5o ol

! Star-Excursion Balance Tests (SEBTs)
? Consciousness raising
3 Relevancy


https://hakim.tums.ac.ir/article-1-405-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-06-10 ]

S 4y by slabigel 5 pslas Jold (3559 (o3550]
pLasl 5 ey b (BAS S b 9 L b))
o]y 4B iy G ot sl b (558 sla b))
il g il 02,5 £y Ctr S oy plov
Okl 3 9 528 slasdig sl 5l L 3] (slasbsg
i) (o Pl ((3)5 dp jolaiods 0)bed 3 (S yed dul>
35U ol Ly e gy o Joibo (8 clong
(V Jgie) 485 o plomil 059 piy S pgods oS N9y (S
o o)l yS5 o 4B T g 48 0 Job 4B 5 B0 S5 2
oyl olas Loy yed (o 4id> ¥ 5 ladsgaone (o 4l
Cogmodn by 93y (sl bacp e vl o 5 cudly 252
45 29 aaB YO U Ve dwds loj Gde 5 Mo ploul wlie
A (GBS S 10 1285 oo ploml (e )3 jo) SO g0y
iy (LS ()05 s J (S (508 slahiyg plosl ]
a S by aoly azan Ve b yd ol o plosl ) e
L (S gdaw) ghaw (o yoslo | odig iy ©jg0ts Sl yod
@Y () Joi2) 285 plxl (jlep gdaw) daw o 5 JSuie
ol Sl ye5 B Canlgd o 3,3 5] oaimd b0l 45 ol 3

A3 plool bty 5l eolatwl b lal ja 1,

B8 9 alad Ol yal s Lyl S5 alaad g g glacs ) Jgua

e Slowiz slad Lb)gel T

S o s 9 S s ol
Y-\ o-5 Y- ¥ - Y aazan
S50 X gy ) S50 X gy ) S50 X gy ) S50 X gy ) S8 Ol yes
D@l el LSS aty S Sl Dl ol e
] Sty ogx Sl ogy Sty b

5,848 Dy aady Ve i ay s ailje, olewsl,
5oy 00 (Llaads Ve Jlas) ads Y LY & ) “j Conilgs o

Ol &S a3l L ol ol 0ad doME Y Jods 53 caldlis
35250 3 )3l o pd g CMuass (liue ¢ S 0355 Hadld oy
D e sl QLB 3929y dl> o gy 5 S
Llod 5l Laogy S m (sylel joline coglis 35 zun alslie |

8 Sets

<

plosl Caa p3Y bd)lee 2 5 05 ()5S 9 Jos) Joe
dls o LSy widn 93 0 g laie (3 Clld )l
Ul Sy g b o s 3o 095 ) (5 e
s oy b caslize (3590l (slacdiay g jgloly slac)S
Pl Lec)ls U as dwlgs U5 51.00,8 0 cdlyn 1y 2gs
S e 398 Jje 5l (gl Joeo

Jos g (Sobel Jolyo 3 aly o3l el (13509 bigel 4ol
b Gojsel 9 1b o £ayd Jte Sl e K4 e
el oas ol jess Jolpe an diws) pame & 3 3L
Sy ol 5l isu ol (ol oleie (Baa 08 e
Jobd o952 o S 958 sl g e ol g 508
S e B gLl 53,8 a4 0l frS el
plosl 3,8 Ly (os &ygos |y a9 oims jbjgal ol5 ]
Ol sl 35 9 0932 pglai g lae (0 Sy 1Bl
O 0)lad b plisebl oS e b b g Loy
il ol 5l g 35 oo )l B ased Las) yo eaimd bl
L ogllasls (oS58 Slis g5 5o g ©jg )3 U S
205 bl ol b Jolas 0y0 ey (Sbjy oMU
4o Uy g el U b il (U 1 5)l90 465 p
=50 30 1y 0,8 00lgls lacl do ailes axslpo o S
358 303 935 9 205 Gastd 5 el g 03,8 iy (e
38 o A slis]

72 L culite oXig iy o (2059 Aol tiondpg delip -0
29 9 Olpe JaST ggyooly asliyy S ol 5 138
5l assg @ylue pyed gl Ban Oae Dy iy Jooo
C oy dado 0338593 315 003l oy e oS
0i 3Ly Mae [ gly iS5 ) Lo 008 S35
o )l ()95 oo jl s i 9 CS > 33 (oot LA
a0 3L g 039 Jren BB 5 cund ) &5 oS sl
Caolus L(VV) 12,8 oolitwl cdinily oolaiwl s Lad sl
35k 5 2 5 39 gt Ll (gligg Lol ¢Sy sl &S
oy 4yl (elis ol 3 45 1) 358 5,05 b it
Yo & claliyy 45 c)ebds 99,5 o b, g ol
Vil gL g VED @ jl yieS SLIRM & iy yio Lo
095 39 pio los A il plos Layme izdly olass]

! Individually tailored
? Hip extensors

3 Knee extensors

4 Hip abductors

3 Hip adductors

% Knee flexors

7 Elastic bands

PS> (Mg Al


https://hakim.tums.ac.ir/article-1-405-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-06-10 ]

el olme gyl o Las I M3 oyl a S 5y
il ) 5SS i s by i 55 (p=+/:7)
3 (ZAVIA) 38l 09,5 L duslio )3 (Z¥V/Y) alslis 04,5
ool blod I 55 BMB ol a3 )3 )15 s 5l i o pe
p< /+-0 )..\J:lgLso olixe

5 Ll Jols ¢ Mae )88 (50 Jai 5l (295 slodunlis
Slas €l csspenly e {Slas 4 5 ) Ly
Molise slacslis o3l (So5:8 slaculad ggaome § bwgie
(F Jgbn) dms o oyLis aldlie cov 0g,5 jo bais | (¢, bol
ash by Jobs 1y 18l oy aldlie a5 ol S5 L
L e (25 095 3 oI (PS o1+ +0) d9e (=0 9
310953 93 duslie (clp (5 y9ei] @S Cpisced g LEF/VA
aS aad o olid edd Db sla pxio jd ol Glys bld
Slows Lo Jld go oo dgu0 ) (6 holine 5 aldle
(DS +/++0 &= YV ) goyodly ((p< +/+ -0 d=Y/A])
8 (P +/+ 0 = YIVY ) bawgio i b (Slows culled
4= W) ) Jolss < /o) = ATY) M e
PP LN =AY Ly Jols :0ke g (P o/ w0+ )
olize dgups el aldlie oud 50wl aily (555 04
(¥ Jgi2) cosload 55 Slaa alS 3 bgy Jols

0L 5 S5l paboslyps )5 samalS

Jols 3 IRM polis la),p 5 Ml odud by Jolas Q}ojT Sl

S )lime jobodn dald 09,5 )3 e —Cuwsly Caz 3 by,
(¥ Jgi) 09 alslae 095 5l 55,5

@l Ol sLaSiag @ bas e bl slapadld -Y Jgua
b 0951 po anlllas

Sopil  (n=00) sl (=) 29 095
P Sl lne Bl Sl T ina Sl B Sy
N2 OV/A-E AAY OF/FAE YIAR (JWs)
-Ja-y UVYE YT AA-E Y5 (Jo) &passs
A7 \OF/05t 0/ \OF/YYE 5/Y - (re sl) 28
/¥YY SYINE N[y £EYE VA0 (P)S5kS) Ciss
Niaa! YAFAE /0 YV/EVE £/v4 (059 198) G 0395 Ladls

S plymedn s Jolye 5 Sy lilie )

M3l Jobo 53 yoj9e] o 09,5 15l a8 sl LS ey
39 5195 5 S Jalye )3 (6)bline g Custe Sy ]
Dj)j )J 35‘5]5 ).) s(p i ’/’ R ‘df:Y 51’1:;\ 5X2:V;/\V)
Sl (F Jsi2) g ose)l b A ody (28 yiy amlis
doly gl coomd gl 5l g a5 0 s 56 oy )3 duslde
alslie 09,5 ol 8l 5l 6,555 Jiso (azan ) —bjgel
s Jes g (Solal Jolpe jo aals b auslie y (Z5V/Y)
Ui Jolo 5 alslie 09,8 sLal 51 /0V/Y a8 Jls s aizils
TOVIN L yoly aalis 09,8 )3 o oyl gy Lol g Lol

G301 3 aas 9 (i (JoS (QISIISES el yuad dda yo Y J gaa

VY wsx Y aan al oeejl
e
(hos8) 30U il (0) 0 il (0) B g (o) 0 A (00) 8L 5 () 20 o
(Y)Y . (Y)Y (¥/3) ¥ /)W (VY)W A
(v-/a) vy (V%) (Fe/)yY (v&I¥) 15 (\“A/Y) Y\ (va/x) ve b
(FUv) YV (¥3/8) A (YAIY) ¥ (vo/a) Yo \EZAIRE (¥3/8) VA Sl
(a/a) ¥ (BVIv) ¥ (v/v)¥ (VF/A) A (v/5) Y (MWo)Y Jes
(VA) (V) (VA) (VE) Y (VAN . HFEY
YEINY o oY/-a SO0/VA av/ay 0/-y Mean Rank
P<o/eeln P< /s P=-/A0 o O9ej)

d'al.u_',lAa._n‘gJ..é‘ajJS‘ngdij‘,l:u.uﬂlJJM‘QMQJ.E;@Ms&c@b&gJUTsuuﬁihﬁ—f Jous

(n=00) sals (n=1Y) adlao 29,5
ot e ™ o Sl P R e = R PR e e R e

Y)Y RANS MITY o-/o¥ MIVF FAIVY *F[aY \YENY VY av/va YO/A- sooole
Y YE -/ YUY s FEN - Va/e- YD) V=YV Y¥/AD iy YY/20 Lwgio cullsd

Voo ALY DR \Vo/5Y ov/vE \\7AY4 VA £oI¥¥ VEIYY YA/, oYy Lab culled
LA VAR «Ixs WEIY - YAIAD WANA VY/AL **F/QY YYY/va )y /v WA/FY OF/-A Eoom0
HEAY VIse VA Yy V/os s/as 9 [5F YIYY M V/¥D alsy IRM
V) /¥] NAGY YI¥. Y/ YISy WYY EEAL7ALY ¥/vs VAIVY v/} WA L) Jolss
*RE/NY -\ay AAd iaV 4 Ay SYINY *kg[oY slo¥ SEIVY gy SNIY- s> o —bg
EaTAN A ajy- OANA aUro DAY *RF)FY #lo- £A[A v/ aviay sl cul,
**EINF Ay Vo /FY ['X3’a% Velay oAy *KEIAY ARVARY Y/ a/vy Vi [Sr g
*H5/0 AN \RAYd 7/a¥ ARYIVN ¥5/a. *EY/\Q AIVY YEIAY \\d ¥Y/-A e Culy

Fa) D)LQ.M) ‘p-‘b-’ 0)3.} N4 ul.m.\.’l.)


https://hakim.tums.ac.ir/article-1-405-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-06-10 ]

e Slowiz slad Lb)gel T

*EAVY —-/vY AVA OF/YY A/ of/oy *ENFA AN OFIAY slo¥ OV/\F Ol Sk
HED< /o)
L;)l.)l_i.us )9_Io<\_, d_uo) ‘)JI )0 FIEAEV 09; .))S.Lo.c ‘u“")}"] * =

32 Slas Slocdled olie > Sl pie 3l o
Calld 6565 o 4y 3,0 gl b canlgd po 5 oL o8l s
5 ssooly Jolb 45 35 s iy 5 0 AL g
Aol yiuw yy cdalllae pl 53 09y bawgio il b (559 Ly yoi
il a3 ol SO plsieas ¢ Slower clled )3 i Joly
w5 e (sloeliio 5 IPAQ s giuny b (plas s
Ly oo ol 5 ol L L) g Lgy ooy (M 08
s VY 5 VV) o) cpplin 1,500 Glalllas 5l Jols (slaazsl
(¥A 5 ¥V

Wby S o adllan (pl )3 1 lomar Callad g (359 72925
b 258 S 1)) fmdg-ed 2925 |y (OB Lawgie (23559
395 e Job 3 1) bawgio lagy o3 pll ol Sl
phamasia Byl 5y Sa sy by gdgn al 5 45 Jlid
5 (dodgw oM edy (YA FY) Cowl osds dpogr uilage
Sl oad ()35 )l 55 (SB35 sl )
sl A5 55 (39 plsl (o ) olemr sl (FY- )
Jole a8 ey w5 oo L j csl ogllae 5 (os b
D533y (850 4 (NS aslyy Culey 4 Ll (g s
L aabyy (3900 92 g camslite (Sl pg ) )90 53 (pizmen
15 3l o g9 ol (X)) 35,15 3 1y 395 Bl g Layl
SLeaSd md Slaidy plio b drwg Jbs )3 )98 S
(59 a3 e Y sladiie g (sloinl d9ae

2 S glasily jloliil do (g5 a0l ;03 (S
2 add )l lalog (odiS 25l 2g (558 Sy
oozl 5 JouB 3590 (g5 1N fanl ol 3,0) 8L g o yiawd
S5z 5 losly s iz 1 By EASES
i3 5> Laasy g Jed elgl 5 g (aole) Cuaddil S
0l yiyl3 8 S gl 4 Cond «wodlae yad b
e plosl &8 3o Lt il adllas gl Ll (1)
a8 ke jobody Cunilyy iuiS Wb ) edlazwl b 5)08
g ANOY 5o an |y Ligs Jolss 0A olje 4 1y (5D
ddaie Slalllas LAiSu 390 LEFNA liee 4 1 L) Joles
sbagn i plxl (iso il g 038 Sludy aidly ool I 5
Oladllas Lol (FY= ¥F) Slosls olis 1) (5,88 4 Jols (S
L alis sl og, U 1y Jolo 5 e @8 ol (S
48,55 6510 pusls aalllae

4SS TTM Jso p e dslae G oael)8 ool adlllas
S50y 050 00d b Sl slacdled doun jslaioa
5= S Jl S ed ()55 gl 5o JL8
©ydd o Glomr Clled dgurg )3 oig iy (g5 Ol e
Y] JJLJ 9 L;sM.»a.C

S ) ol s el 5 Ulyo 5 g0l
=S s 33 by Gl 3 i oy
N ot dolie o Glower clled 4y 3y blod I (8
oo 09535 bjgal aaliy (gl 5w a5 sl JE e
Olic 4aLd 09,5 4 s oS oy 3 1) (Bt adlllas
J=lpe o alilie 05, 5 B Scs, 5ol i)l o
V) bigel el Syt GiSe bl 3l mp Jos 5 Sob
2 o3lil 3y90 (bjgel (sla)Saly b basye g e |, (azin
b 0258 cnl ly e Jolpe ojle sy S he i
Jolye by 513l b iy Canl 2B ojgal 48 5yl> )5 o
LMl oli pusis slaaigld bl o (YY) i dgm0
NSty Jolsiag dlye 53 (33l (2BT) o3l (ol cuslia
il o Lol alsye @y iy s bl 4SS gl 5%
Olie Olee Cute dlaly saimd lis 50 slalilas Oldlles S5
2T glada ol (YY= YF) wlodgy yuss Jolye g 25T
slp plyisl (Sor ged90 ) Sz Sy pbxl pls I8
(VY aan) dslie 150 olss)) ped alais (YD) Wl 355,
Ulg o Joe Jolpe o Basses b 5l gob; olass 2429
A3l g Slisyed 1ol (VL Cuns sboS Lo
22l (8 iy ) $lie Sl e Cably cnl izen
&y aeby Syide (ion pbsl Jlisey o5 W3l 35 e Jolye
Syl ay S8 48wl i) Kan 5 ' catelS (63 sl 03l
QU Cutibgo Lol Wl oo ey Al yo S e 51 )35 ol
(Y#)

2y u.:‘.m» sculas u”b 59]@» ‘d..{b: Lgl.zz")i‘o‘:;.w 5
aoby glyal 5l aman VW cusdS 5l L Lol D4 290udi0 09,5 92

'DiClemente

PS> (Mg Al


https://hakim.tums.ac.ir/article-1-405-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-06-10 ]

1-

3-

4-

5-

6-

9-

53,5 duogi pllo YlS )5 Slews clled (gole claasly
S0 i abp S olaidl isu plgsaly ol L
W85 4 (S35 me 9 i

S S A

P20 iz ([ Shodw Sy olg e a0 jobay
OL5 oty Sl e 09 plgmiedn |y ol Alblia
Hlas)le 48 0y by (b)) plosl dn )5 s g Jluile
Solbon K5l oS s p (Jo5y9 bl 4 (s Cuenl
Sauls g ol aly p alblie (Sl tlesenl (So sk
doliy So 3905 g Wl jud Jio )0 39290 yoiS
oXig iy 9 (o aaid Gl (( SOB (oS

Sloyad g i

oy Al 38 B adls o (o) I Aoy
Sled o (S10,08 Blowous dlio pl ags ;o

References

Ethgen O, Tellier V, Sedrine WB, et al. Health related quality of life
and cost of ambulatory care in osteoporosis: how may such outcome
measures by valuable information to health decision makers and
payers? Bone 2003; 32: 718-724.

Larijani B. Osteoporosis in Iran. First international seminar on
prevention, diagnosis treatment of osteoporosis. 2004. Available at
http://www.osteofound.org (accessed June 20, 2005)

Kannus P, Parkkari J, Sievanen H, et al. Epidemiology of hip
fractures. Bone 1996; 18: 57-63S.

Carter ND, Kannus P, Khan KM. Exercise in the prevention of falls
in older people. Sports Med 2001; 31: 427-438.

Nelson ME, Fiatarone MA, Morganti CM. Effects of high-intensity
strength training on multiple risk factors for osteoporosis fractures.
J Am Med Assoc 1994; 272: 1909-1914.

Carmeli E, Zinger-Vaknin T, Morad M, et al. Can physical training
have an effect on well-being in adults with mild intellectual
disability? Mech Ageing Dev 2005; 126: 299-304.

3 ol slacgylon jhs belse £9ed (wyp p (2938 S ildodlinn)S  (san] -V

NS ATV i eyl zgwl el Bgye

S vopas 3 38lee g AT g oy p o ylSen 5 p (S ) ey 5 LS A

Cdligg golb ATAY Jlo 53 apeg)l i jped gl lon Juwyy oo 3 ploeinl
AVY A 5 Y) AYAY

Garrett NA, Brasure M, Schmitz KH, et al. Physical inactivity:
Direct cost to a health plan. Am J Prev Med 2004; 4: 304-309.

10- Caspersen CJ, Christenson GM, Pollard RA. Status of the 1990

11

physical fitness and exercise objectives-evidence from NHIS 1985.
Public Health Rep 1986; 101: 587-592.

- Robinson JI, Rogers MA. Adherence to exercise programmes:
recommendations. Sports Med 1994; 17: 39-52.

12- Rogers ME, Rogers NL, Takeshima N, et al. Methods to evaluate

and improve the physical parameters associated with fall risk in
older adults. Prev Med 2003; 36: 255-264.

13- Jordan PG, Nigg CR, Norman GJ, et al. Does the transtheoretical

model need an attitude adjustment? Integrating attitude with

Fa) D)LQ.M) ‘p-‘b-’ 0)3.} N4 ul.w-ub

OLea 9 5l aboslies ;5 5alS
5 il Ly by Sl laplil )08 &8 ol |l
SLonyed pogdle & @S (0 jpai Lo cunl G (5l
Oilidl dl e 35 Jeglie (sl e 5l edlatul ( Jola
ol 03 qpadld i MBS bl 5 bgy Jols jloliee
olyan (coyooly (oS 5 il 5 o3kl psls adllas yeomen
sbalsl )i o (39581 B Ly teglie slaipyed b
Ol 5 Sl oad (5135 523 MBS ¢ Jols S99 Slios
Llgi e gt S gl plo g ggpely o ciS
B oMa e @y d g ol gy @ols (slaasly jl iz
(YY) 8,5
4 Wil e e @b Lials L ol oy il LK
(T 9 YA 9 F) Cla 53,95 (n0j G932 (ooken Jolo
by iyl dsllles {00 9 0) Cuwl 0dd (e 55 oyl ezl
ewsds ol oo 1y Lgs g Liwsl Joles ¢ SMiae &ya8 gy oS
soul el b JL»)L')L:A OB} )'l ‘5'4)'903 B ‘_;.».wf st
Pl s asby g5 ol plesl plose cul s 28

decisional balance as predictor of stage of change for exercise.
Psychol Sport Exer 2002; 3: 65-83.

14- Prochaska JO, DiClemente CC. Stages and process of self-change

of smoking: toward an integrative model of change. J Consult Clin
Psych 1983; 51: 390-395.

15- Prochaska JO, Marcus BH. The transtheoretical model: applications

to exercise. In: Dishman RK. Advances in exercise adherence.
Champaign, Illinois: Human Kinetics Books; 1994: 161-180.

16- Gorely T, Bruce D. A 6-mount investigation of exercise adoption

from the contemplation stage of the transtheoretical model. Psychol
Sport Exerc 2000; 1: 89-101.

17- Plotlikoff RC, Hotz SB, Birkett NJ, et al. Exercise and

transtheoretical model: A longitudinal test of a population sample.
Prev Med 2001, 33: 441-452.

18- Marcus BH, Bock BC, Pinto BM, et al. Efficacy of an

individualized, motivationally-tailored physical activity
intervention. Ann Behav Med 1998; 20; 174-180.

19- Marcus BH, Rakowski W, Rossi JS. Assessing motivational

readiness and decision making for exercise. Health Psychol 1992;
11: 257-261.

20- Nigg CR, Courneya KS. Transtheoretical model: examing

adolescent exercise behaviore. J] Adolescent Health 1998; 22: 214-
224,

21- Marcus BH, Simkin LR. The stages of exercise behavior. J Sport

Med Phys Fit 1993; 33: 83-88.

22- Wallace LM, Niknami Sh, Shirazi KK. Validation of a stage of

change algorithm for exercise behaviour in women of 35-70 years.
In: InKeller S, Velicer WF. Research on the Transtheoretical
Model: Whereare we now, where are we going? Berlin: PaBst;
2004: 129-134.

23- Craig CL, Marshall AL, Sjostrom M, et al. International physical

activity questionnaire: 12-country reliability and validity. Med Sci
Sport Exer 2003; 35: 1381-1395.

24- Mayhew JL, Prinster JL, Ware JS, et al. Muscular endurance

repetitions to predict bench press strength in men of different
training levels. J Sport Med Phys Fit 1995; 35: 108-113.


https://hakim.tums.ac.ir/article-1-405-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-06-10 ]

25- Duncan PW, Weiner DK, Chandler J, et al. Functional reach: a
new clinical measure of balance. J Gerontol 1990; 45: M192-197.
26- Duncan PW, Studenski SA, Chanler JM, et al. Functional reach:
predictive validity in a sample of elderly male veterans. J Gerontol

1992; 47: M93-98.

27- Kinzey SJ, Armstrong CW. The reliability of the star-excrusion test
in assessing dynamic balance. J Orthop Sport Phys 1998; 27: 356-
360.

28- Hertel J, Miler SJ, Denegar CR. Intratester and intertester reliability
during the star excrusion balance test. J Sport Rehabil 2000; 9: 104-
16.

29- Cohen H, Blatchly CA, Gombash LL. A study of the clinical test of
sensory interaction and balance. Phys Ther 1993; 73: 346-354.

30- Prochaska JM, Paiva AL, Padula JA, et al. Assessing emotional
readiness for adoption using the transtheoretical model. Child Youth
Serv Rev 2005; 27: 135-152.

31- Seguin R, Nelson ME. The benefits of strength training for older
adults. Am J Prev Med 2003; 25 (Suppl 2): 141-149.

32- Molaison EF, Yadrick MK. Stage of change and fluid intake in
dialysis patients. Patient Educ Couns 2003; 49: 5-12.

33- Auld GW, Nitzke SA, McNulty J, et al. A stage-of-change
classification system based on actions and beliefs regarding dietary
fat and fiber. Am J Health Promot 1998; 12: 192-201.

34- Campbell MK, Reynolds KD, Havas S, et al. Stages of change for
increasing fruit and vegetable consumption among adults and young
adults participating in the national 5-a-Day for Better Health
community studies. Health Educ Behav 1999; 26: 513-534.

35- Lach HW, Everard KM, Highstein G, et al. Application of the
Transtheoretical Model to health education for older adults. Health
Promot Pract 2004; 5: 88-93.

36- Woods C, Mutrie N, Scott M. Physical activity intervention:
Transtheoretical Model-based intervention designed to help
sedentary young adults become active. Health Edu Res 2002; 17:
451-460.

37- Cardinal BJ. Construct validity of stages of change for exercise
behavior. Am J Health Promot 1997; 12: 68-74.

38- Lowther M, Mutrie N, Loughlan C, et al. Development of a
Scottish physical activity questionnaire: a tool for use in physical
activity interventions. Br J Sport Med 1999; 33: 244-249.

39- Marcus R. Understanding and preventing osteoporosis. Hosp Pract
1989; 24: 189-218.

e Slowiz slad Lb)gel T

40- Sinaki M. Exercise and osteoporosis. Arch Phys Med Rehab 1989;
70: 220-229.

41- Nelson ME, Fisher EC, Dilmanian FA, et al. A 1-Y walking
program and increased dietary calcium in postmenopausal women:
effects on bone. Am J Clin Nutr 1991; 53: 1304-1311.

42- Campbell AJ, Robertson MC, Gardner MM, et al. Randomaized
controlled trial of a general practice program of home based
exercised to prevent falls in elderly women. Br Med J 1997; 315:
1065-1069.

43- Robertson MC, Devlin N, Gardner MM, et al. Effectiveness and
economic evaluation of a nurse delivered home exercise program to
prevent falls 1: Randomized controlled trial. Br Med J 2001; 322:
697-701.

44- Robertson MC, Gardner MN, Devlin N, et al. Effectiveness and
economic evaluation of a nurse delivered home exercise program to
prevent falls 2: controlled trial in multiple centers. Br Med J 2001;
322:701-704.

45- Jette AM, Lachman M, Giorgetti MM, et al. Exercise — It's never
too late: The Strong for life program. Am J Public Health 1999; 89:
66-72.

46- Gardner MM, Phty M, Robertson MC, et al. Application of a falls
prevention program for older people to primary health care practice.
Prev Med 2002; 34: 546-553.

47- Gardner MM, Buchner DM, Robertson MC, et al. Practical
implementation of an exercise-based falls prevention program. Age
Ageing 2001; 30: 77-83.

48- Tinetti ME, Baker DI, McAvay G, et al. A multifactorial
intervention to reduce the risk of falling among elderly people
living in the community. New Engl J Med 1994; 331: 821-827.

49- Hasan SS, Lichtenstein MJ, Shiavi RG. Effects of loss of balance
on biomechanics platform measures of sway: Influence of stance
and a method for adjustment. J Biomech 1990; 23: 783-789.

50- Winters KM, Snow CM. Detraining reverses positive effects of
exercise on the musculoskeletal system in premenopausal women. J
Bone Miner Res 2000; 15: 2495-2503.

PS> (Mg Al


https://hakim.tums.ac.ir/article-1-405-en.html
http://www.tcpdf.org

