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ABSTRACT

Background and Aims: The purpose of the present study was to investigate thoracic kyphosis
and its relationship with hamstring muscles flexibility in Iranian students.

Materials and Methods: A total of 13712 students (6968 girls and 6764 boys), aged 12-17,
selected randomly from schools of seven geographical regions of Iran, participated in the
present stud_ﬁ._ Thoracic curvature was measured using the flexicurve method and hamstring
muscle flexibility was measured using sit and reach test. Making use of descriptive statistics,
means and standard deviations were calculated for all the variables. Non-parametric spearman
correlation coefficient was used to determine the relationship between sagittal spinal thoracic
curvature and the hamstring muscles flexibility.

Results: The results showed that the mean values of thoracic kyphosis was 32.85+11.93
degrees in female students and 36.89+10.61 degrees in male students and the mean values of
hamstring muscle flexibility was 33.38+9.62 (cm) in female students and 30.01+10.41 (cm)
in male students. Fmd_m_?_s also demonstrated that there was no significant relationship
?etw%egsr;amstrmg flexibility and thoracic kyphosis among Iranian male and female students
r =-0.05).
Conclusion: Based on the findings of the current study, a broad ran%e of thoracic kyphosis
and hamstring muscles flexibility was identified according to different age groups and
ﬂender_s. Additionally, no strong relationship has been shown between thoracic kyphosis and
amstring muscles flexibility in Iranian students. These findings can be used as a
comprehensive basis for teachers, trainers, and any related parties to the health and education
of the students, as well as future studies in this area.

Keywords: Thoracic kyphosis; Flexibility; Hamstring Muscles; Iranian Student

How to cite this article: Taghizadeh Moghaddam Narges' Reza Rajabi, Hooman Minoonejad, Shahrzad Zandi. Thoracic
Kyphosis and Its Relationship with Hamstring Muscles Flexibility in 12-17 Aged Iranian Students. J Rehab Med. 2020;
9(3):178-186.

*Corresponding Author: Reza Rajabi, Department of Sport Injury and Corrective Exercise, Faculty of Physical Education
and Sports Sciences, University of Tehran, Tehran, Iran
Email: rrajabi@ut.ac.ir



[ d.110.22037/jrm.2020.112769.2256 g Alia ]

GyY C,‘”.oiuﬁb 30 Ky yumod OHas (g iy Sllaxil b di bli,lg iy 5ol
Sl dle VY

fd”} 315 e ‘Y"’?W 0092 oy Lo,y < paie 031 BT w8 5

Ol Ol Ol RS ¢ Gy o 008l ¢ 55555 (bl 5 (Mol SIS 1 09,5 (g 250 syt )
Sl eyl el oBsls ( Gy Sy 0aSLiils ¢ B39 (swlivhiamn] 5 (2Dl DS > 09,8 il Y

Sl ol el s olBils o Gy g i 00SLails o i)y (swlidicgm! § (Dol SIS > 09,5 (Luils ¥

Sl el el olils ¢ Gy Con i 0aSLiils ¢ o359 swbiicam] 5 (Mol DS > 05 5 Lol ¥

VANV o /s Ao oy VFAA/ Y+ /YT Wlis g, 5550 1A/ +4/+ 4 dlie b 3

LXVOES

Ol 5 Koy e SMlae Job b o] bL3 )| g iy 550lS Gl () pol Gains 5 Ban 1 Blud] g dodiio
dibie Can jl olal Ojgods S s PYFF 5 50 FAPA Jold alu VY B VY el ils VYVAY ila gigy 9 lge
SphSlasl § Gl wShs g jealS glsl Wo S 8,0 Lol Gass [0 wind Sl ol oldl e
Ot yekaie 4 g shog ST o g, 5l Waosls ciogs slp o (6 uSojlail gl ied Cend lawgs Kb e

A ool Wosls 565 dy g5 by (o ol (Ko g, 51 LLI | 500
Ol 50 g YYADENYAY 5anl tils ol iss jo iy sl az j0 (1Sl a5 ol lis saelcamsas gl :baxdly
29 TYYAZALY 5oal mils ol i3s 10 K jinen oae (6 piydllas] fuizrad il oo YEAIEY 2 Soal il
Jsb oy 558 ol  (Swan poe jl Sl yol> Guios gloamsl ool oogy Yo, VEYV < FY 5ol tils ol
Sllo )9S sieel guils axaler ;o Sy yian g iy Bllanil 5 2ty 550l ol aalllae glaasdly iy 1 S Az
5 Sl 5315 SLoul o Cpizred gd o 0dbline ] )0 1k iz gy 0 45 b 4T el caang atald
ool gly (293 (sl ilg3 o gl cpl s il bLs )| Slpl olyael tils jo Ko e EDLae (5 s Bllass]
aio ol 50 oail Slalllas (reizan 5 90l SIS 990559 ] 5 Cesdb 035> b Lo o3l ol g lalae oy

sl

Syl Qliju:.slo S0 e DILAE ¢(6 pdydllasil ¢ iy 5ol i gundS slaojlg

Ol e Ol ool o&ils ¢ Say Con i 0aSiadls « o539 s—u‘.u-uwi 5 ol OIS > 09,5 sliwl o)y Lo, 1 J ghmnn 60 ¢
rrajabi@ut.ac.ir : Jues! ool



Sty ot 3L (6 pdyillandl b T BL3 | g ity 55mlS /o) Kok 5 pukie ool

Eae opl adaly (lallas i1 0o 15 18 axg5 0,40
o) en g Toppenberg el ool cw)p o5 599,80 b
e bl Ko pes OMlac piS a5 aadl o
Sana ¢ Dlatils soliws] cdl> )8 168 599,9 b (g lolins
iy dllnil )0 590,4) 59 a5 wisls (315 s
e 85E Ol g Gl )0 S s 5 oty
Sy50 5 SIS Sledlbl iy Slosl 4 axgs LMo I
OMae g pddlasl 5 6 lSlo e j5alS o akl,
yolm adlas 3l Gas plply 0, 0479 Ko s
5 Glases Sl g lisl, bl gw)n ek
ol dmel Sy 45 Ky e oDl Jsb b o] bl

Sle S

L g, 9 dlge

ulo)aafoay@bic@jjlqus’o;@a,‘lb&ba
sloas bl 158 S (o550l Ll ansl o3l 5l nps
e o 5 555 S5l IS S 3085l 5l anel
(pg> dhwgio) Hliwyms ghais 5 (gl ahawgio) (olesal,
allae ploxl sl vy Olpl Gojlae p3 Jras 4 Jorie
0395 ALl o VFAVEV/FY s ab 59el Rl VYVYY
oo o) ldlin ailaie can ) YFVEYIVE S,
5 @3 bl Gl (ol Gl o8l 3 b
axli (ol o 9 (o bl ¢ s )| bl ¢yl )57 oyl
DS sy 3590 ]

2 ol addlas alol gl labiol 5 g yhie sl
90092 )9iS plyw ;5 Ll i Bl Lulyh g g9 el
~dges bl o lajed g bl )3 diged Sl
5SS 4 o3 addle g culs, p oS L dolas 6,8
9 SN ey 0aSly S| aleS ol 00l ploxl gy
dad g 03,5 WG Iy yol> aslllas ¢ )l g5 oiils 33,9 pole
oS 5 asllas o allbgls 5 olS T L Fanses s
9 Sidlad 5 G Sy (Saales L aisged
-l IS ol o Glenty aeS Sy mactisel ©)lis
ot o jde pae g el ool LSis ol g g
s SelS Gty o5 L 251 g 59, ¥ S
2 59 el 51 B 59, So g o0k agi 059 2l 4
slalad 5 Lo @lijeel Cypde Sen b e jie
anlllas plml (sl 5 0 soy (loity o Lasgs oS0l
235 1B anb o9
<ols, e “As)l-‘:“"_)’| J3 Olygalils cpdlly lS ]
oS ol anulys ieel s des 3 5 wis,S Ladl 1, ailalsT
g 0l eSS ) Kbl Fges ledl a4y bgy o doliiin
Sledbl o 00ls sy HEALSES Wb sl oyge5] Sy

5 Semitendinosus Muscle
6 Biceps Femoris
7 Scheuermann

Bl o aosdo
w2 LS 5l il et Ll jo (B8 e Ll
5 Sl salS o (39,5 V90,80 sl aw (28,5 118
@l 5528 sl g Mol o S48 (5 508" 599 9]
g a4y Dl a8 eiw adsl slioul slin o e VY L
55 )5 ak S gLl (a1 L T3R0S le ail oo
g[ﬂw.é.;.'; e 53 LS ‘[V]@Lo.w_? o Slae uals
iy 038 &y Sl ol pon  Simsg WS g Jolad pas
S Ve B Y i o law 5ealS aoli8l lidos
-l e o Pl oo (Rl iz 99 0 (e o
WS 590 JuS)5 9 (5055 0hgd 0 Sl (Sen S o
W s)lomal cal 5 9,25 o0 )18 Sl 5590 L2l 5515
WDed g0 03l Laid bl bl cl> g el laica
Sle o o Ol cel el (Sew a5 b o
FVlags ol a8 gt
SRl akeils ol gt LSl age b,
GrreS g oy gt p jlad Pl b (S Zandg
uLxJUaA )‘ (5})" 9 le‘ 009{ ‘55)»0.4 CS‘M 63).».:
SO Olgieds K ywoed OMlac alsS as wilesls ylis
s SIS 90 53 (@lpes A (Sundg alae
as Wlools JuSlis 1) Koy yiads <lae 05,5 7 Sl yugo
YU Cond jo OMac (pl o ) pwgs alac oligS w32
ol S s Jais (X peSus! lgseinl (S 4
S e OMas 1S S AgS 8 09 oo el Jlasl]
3,138 5236 P a8 g sl 5 1S comg s,
SRStz 9 99h o0 gmime DS g b (S S
bls,l ol e Jlaale gl ol sals g ol
S et Sae 28,8 (181 g LIAS )0 psd g aidld
a8 et g N by jo b b oawgie s o
Koy o OMae (6 pdyBllasil DS o sl s
Jol asls Lass ( cimsg Jolw pac 5l 6,88l jo
@')Lézc—"s'd&wl g o,8es 5 ol- K Jate V‘S;’:
C)i.o.a U‘ g_;“l"ﬂs 9 Cenl )‘Q)P)J 6‘0).:5 M‘ )‘ L)‘
0D sgs Jolie o ,Slae jo WS @ yoxie g 0 sl
Jsb alaly 550 50 (glos S Sladss atsds Sldllae
R L T > =
Sl 0ads lo g 0400 3429 Cuwl (g Sl jeulS gLl
S yhweds Sae glyls e Sods jealS 4 M ol 31 45
]ML'LSA ‘_g).n.\.vg_BUaJu‘ o ua&b Ls o‘,o.m Coew 9 ol.s55
CMae a5 Lobil 0iS o Gle o Kea g Hosman
BT S-S K PL P RRPL SNUSPR R KA 7S S ST IWON
Sl K fner (255 (S g o5 (S5 > aels b))

1 Lordosis

2 Kyphosis

3 Hyperkyphosis

4 Semimembranosus Muscle

WASVAS Sl o o,leds @ 0,50 A0 by o cidelsy b imgty- sale aslilad | YA«



Sty et 3L (6 iy illanil b T LU g ity 59l 1o San 5 poie ool; &5

= adls adS 39 9 (S oslail g b soliwsl sy j0 08
6[...7(.)‘ W) ML?LA ).u LQ)] QS'J" 0093 ua.‘>L.u W w u‘)}o—l
" oS S ol Gibanie (A5 g S s (sl
calaeie iS85 18 o) 0 )se Wbl eaS cle
Ol Gy Jlerle by 2l @l a5 el )l
@ piBlanl G pw ankd S Jolis a5 Mogs o solarl
b ol s a5 ol (Seidly ey b st gl 7+ Jgbo
oS y5l50 ol JSb 4y g o3l 518 188 gt (59, 4
Iy oly8l g ol ooliiul LB Slolas § 009 caouiyls )| Calanie
2 ol sliel Maas coi 8 S0l 55 (2yme o
R\ ‘["" " ‘\?]C«w‘ 4.«5; )|)5 ML& S)80 L)"'“"’" Sldlao
sl lual asis glp g puSeslail (g, ol 5l eolatul
Madger NS ol o8l 53 sl gy g B g
.[T\]CAM

ol ad ales (Banses s lgeals bl e
03,5 ol gl 4y (6 w50l plEie 43 g 5 ygl,0 1) 995 S
otz JolS el 5L 99 (595 2 O3 e L g0le yoboes
-0 yt0 o) 9 prbas s0g3b] 5l oolaul b cakiigl sasS’ b3 )|
s 2 ateinn (T12 §T1) 5L5 5 50 (Sagill blss oo
ovd SO aeoly 30,8 Siy ol jo calaeie il
9 oy O (SIS g a5 (5 sba 0K 0w, iy
calasio g1l gk 5l all ansla 0g>g iS ks
223150 5 Jol slao e Jome o ik sloo e 155w (59, 2
10 (G &S ] gy g Al Jiiie S las 4y SS5le Jawgs
SR8 gt (g9, 3l LSl 0,5 O g Calasie 1S las
5 S8 8 pies SIS (g9 g ailoy ol g (lay
3l 6ogee L (TH) cuiils 1) Bos oyl wgd &S o>
0=4 Jga,d j0 ol 13 L j0alS aygly ( iStas L TL 4
() JK5) 0l awlxe Arctan (2TH/TL)

(L

yplie mommou

T2

TH
i

Ti2

G 5l pedione Lwgi e y> 9 09,9 lalre 5 5ks 359
Siselotls w3 s pslaer aitny 5 5 50 s
b oL g (GSuk (Dlae P 4550 glls a5
b a8 g Lzl o (i az b o Slod slapll
2k Job y3 BB g wghiigeal GodsSul (6 lrial
Sl a5 (poge (S (S 5lom B Sl S35 (5 Lo
Sy 85 ygis gliae szl o (6 il s slov
S s (S octS iile S fen (gloccsl 0525 L 5
adlllas 3l isg 4iidS oo £ b 0 ( Slgigali g ol
G510 o 1Y V- el 15 o pgasl solod it 5
235 plowl oo (2559

A 9)90 slaglbinl jo lunl adlllae g9, 51 3 (izeen
05; 9 OM"J.&MA @L&»_Q?U GL‘”W‘" Ry ral:u‘ o
bl 5 (2ol Do (Deazlie B 51 L)
-Pisel (> S slapgls jo Jels ez 5 (25559
Sl (ol Sigasl Sloieas 585 oz bl 2 5) (Bo s
Onllizne Hla Cod S0 gl ““l-'."ﬁ}f{";‘ O)gods g BAL
Slgy Jowo e slp (raw (oogll L g win ST 2800
S35k 3,90 Sloil slaailas g 1855 50 sloo o (S5
3550 510 (S5 g5 (8L (1 () el B
—a Sl s 092 ¢ Tidlanie (25 kaS LIS oo L
oy (§Lodl oo g Ao 095 5 2157 (55 oalzams
LSTExCel asby 55 gy 9o 2 325k 5l augly 0 365 (55,
PN

OS2 (135 Sl (e ¢ o550l alz (Ll o
odalie &5 ;5 g Wdgel 2L S 390 3)l5e 51, 25k
LT &8 sl sazme el oy 3l dais yeSoslil 5o JIS
alS 5 s Sl LSy 5l el (gl s plus
g o dmsloee (b3l (5295 009,8 (2bb «s S oslul (sl
Sl sl g pSo3lail o TICC (Sion o gl
A 55 TAD Sl oyt

Flexicurve
Measures

thoracic

2TH
B suls =4 Arctang (W}

S (59, ondiemsy S5lS usd Lol ausly avulone ogxi L) o guad

3 Intra Class Correlation Coefficient
4 Kidos

WASYAF clorio oY ojleds @ 0,55 A8 by o cideslsy b imgh— sale aslilad

1 Palpation
2 Flexible Ruler

YA



Sty e 3L (6 pdyillandl b T BL3 | g ity 55mlS /o) Kok 5 pukie ool

ma Slyed i Ghe alai) b (LS5l el 1) cows
- o5 o a4 Cawo (LaSSl STy cute polie &g
Das 5 oo o ite polie &0t Sy i
o903] el Glsreds 1SS a3 00l el das (YL
wo a4 Glisel tils (a3l plasl 5l E il el
WSy Bime S 5 o0 595 e 4 [Maiss
Slhasil i gz 5 ose3l l Jlssl 5 680,88
Il sad ol ansds oldllas ;o Koy tues SHlas
2 oolaiwl hog el sla g, 5l eols cauogs iy
o Sy el By S 5alsS (505l SaS L laosls a9
St b9 5l B Ol e sl 4y o
oslaiul Wosls a 395 (09 Jloy pas 4y a5 b o ]
5 YF 450 SPSS 58l 5 lasgs (g bl Sloslre .0

W38 Ll o [+0 (g lolins o

o951 5l Ko ytons Sdae Gillasl (6,505l Cg

slobse 13 Gaajl ol AMas ooliul Vol 4y ies
Sl ool gy (ol 15 005 o0 1,8 oolaiul 5590 5559
A alwlgz ol 3l 5hoyle Lo & lee PBlas 4y g sl |2
aiin Blo slagly bgosls J1,3 oo LS jo ) bl a5
el ) o pduiillanl A slossl ol jo Glo LGS L
[y iaws a5 ol atwlss 5,8 510 8 1,8 (o sl YY
Sle Sl Sgi g 00905 ahaie SouSs (59, » WalS
S o slr @l U gpdylhasl e o, ) 055
Sl 5o (SiS 50,0 (wlas| g sl iiles »Qﬁ)_—ﬂ
w\iLmeC«eUC«#»égoT)oc\iJle Sde dy g 1S oy 9 Gl
Cote by (e Dygot yio Sl e gl 0503 s
Sy wles alold optin (V JS8) ad (6,505l
D 285 b s piyllani a5, (sakaz o b LSl
Q“ x/o‘ .o .‘5-’.@ LQL-;“)}A)T )f‘ .M g‘;‘-:-’ ):;AG:-’LMJ

ogee S SRy | ojled Jgaz )0 isge o550
) Jguz) sl 00l 00ls sy jlaisl 4 Fauses o

sy
ol aalllas o ol sl Can 5l g0l 25ls 13712

allas 3,50 (cloos,5 45 oga o Ty k] Bl 5 eSilhs ) Joo

GBIYVIY) U5 (B FYFE) yann (,4 6948) 5o e
,YaE)5Y 4 VOAVEVEY VO £EEENSL A (e sl 03
VY FFEDO AP VA0, - V- AREOY VA (555 03
RAEREY VE-E1F.30 RAEArRE ) o
Y VAEY- 5V YA-EY-FY Y VAZY - 20 (e sola S okS) Sy oog Lo ls

0al &IV o)lods Jooz ;o (hrars ahabs 5 iz S5
7 oligelotls Gl 53 a5 asly (eSile o
- ails 09,5 10 jeulS Aygly il g 4z 0 YY,AQEN Y AY

(¥ Jgoz) ol oo YE AN 2Y s o550l

i ool 558 Sl (B)1F Sz (e

4 heass ahaie 4y azgi L) (oSS b (ljgel iils
JLFBY (gl aawgie) olesal, Qljyiu‘ulo 09,5 §9
@09 2 5 jalS agly (Sl Woged gunail

adlllas 3,50 sloog S 0 90lS (l5ae o lailind Bl il 5 (:Sile ¥ Jgur

o iogesl JS P39S o 0355 Jsl (o 03,5

YYADEV) AT YY.- A2V AA YYAEV A7 e

YFAREY - 51 YV.YAE) - #¥ YFYRE) - 08 - 35815 4515 ol3mo
YFARZ) A Yo E) fA YEYFEL) YA N5

1 Sit and Reach

WASYAF Slorio ¥ o)l 3 0,90 A sl ool o g sols aslilad m VAY



Sty et 3L (6 iy illanil b T LU g ity 59l 1o San 5 poie ool; &5

SMac Lgﬁ..’\g:g_él.lmdl Ol 5 (JUo VY B VO b 00 Mae gpddlasl (ke Voo el logal
O Hloged) ams o oyl | o Soge;] S 50 Koy ynes Jgl s 09,5 10 s g 3 Slieel il K e
é_la.a.n) |°5'>L5"""°9)§5(JL“" \’fl..\\’ ‘vao.».Q‘) b‘a.a.a)

40

£ 35

3

3 30 +— e —

B 25 +—  |w - —

% 20 o L o~ 0.

G H— b *® P -~ 2

3 s mtd E £ :

% 15 +— ol I als |l % 11— [ .

b <lE “|lu i =< r o
10 — 2 B Bl K 5 o nF

- ‘I ENEES |

1 R

3 ol it g8 P93 Pt 98 beigaj! JS

aslllae 5,50 sl 50 iy yinad SDLie (5, dylanil s bl Bl ool 5 eSlie ) 0003

Gl Al YAV el ol o 3emlS Al g Kijiees lae s pdyillan Ll Y oges
(P<+ 0 0) o oddlive ard jlws iie (Kiwed @ a5 boms co las oleel sils b jo 1, 5ealS 4l

Oy 5 S tmed g pdydllas o g)ll gloge;]

60.0071

40.007]

y=33.85-0.06"x

20.00]

Sl fanah s (g ks cdlmsl

.00

-20.00+

T T T
00 2000 4000 60.00
(s A J00S gl

r14000=-0.05 aslllas 5,50 (sloog,5 10 (gl j90lS asgl; 5 Ky iwad DA (5 iy Bllasil  Sinooan .Y Hl0g05

p=0.001
Somls gl jo iy jelS aygly Sl aS sl lis Coy
Y \‘Y—,AAi\\ﬁ\‘ JLY BOY Sl i3 ol 5 Sl eaS bl b)) Gas b Lol asla
Sl 9ol Gl Gl Gloe 5o (it bl 4y (e Sils oMas g piydlhsl 5 gl 5l LU, o)
phisle wBboe TAAREN PV (g 098 cnl )9 BAY Slal jey g 250 oligel il loe 5o Sy o
5 s dandS dygly (anls aials 9550 50 S Dlalllas S et sl slissl obs,) e pleil Jlo VY

]Error! Bookmark%‘.> Ss>9 ).la.; s Lses! C)'.’.‘ (;)).e 3 90

WASVAF Sloris ¥ o)l 0,50 A sl o iiudlys b g oode aslilad | YAY



Sty e 3L (6 pdyillandl b T BL3 | g ity 55mlS /o) Kok 5 pukie ool

BUsS WS lo 5 il e o Gajdosik [ luss S5
o M osblyy p Glr WUl ey odlae
Lépez-Mifiarro walhas ol sloasdly blie jo Mo s
Godyilasl a5 colil WS 5l o Ken
il LT yo 80 selad el a5l (g s Ko yiaen
Sliayed JSS9n el o ) 6 5eS oS gl g 4l
a5 Jb o PMatas o oylis Ko s (59, p (SiiS
e 0y90 AS R 50 Gehod (nl o pFaLS eSS
e Aidgs 00,50 &S b o ygesl plxl 5l |8 annS
2 GBS 3,50 ladiged sla Shy aSul 4 axg b
el sy guae JLaS 5 10 50) Gy5en g 5yl anlllas
SeytagsSl sl Sy 5 YL Ga Sobl ghls o5
(w5392 GBS (nl yo polo oljgel il 4 S Jglite
ol eails Salas ol adsd gladiges g dzels L LIS
Ol Splie 0 (S e D9l (nl 45 39500 Jloi|
S Lyl b

-0 Giod ol yo eddosnlie bl sas a>gi jo
Syge SAas (39 ladess & azgi b o) slal ol
ohlas ol ol 3145 5ls gz Jloisl ol anlllas
ol o TS 505 (080 Jake 2 gl Juade o
A o ad by Ssbiul s b odlae Jsb adllas
g3 il Sals el o odlae alisS ol (Sos oS
Fao Sl (gt bzl g (K Sl g wes plas )
BUsS 45 (68)lge 0 Cenl (S uizmen Ml
b ol oK slawly jo s 4 5l wnl wad odlac
3 09d Ol (2UsS onl 5l b J8 b plals
Bl Gl pols adlas o HFasSes s a5 J>
Chas ol 4z s ol (SKoe il by arisl ools
Slaew bl 59, » o5 0090 lojluil & S e
Sl es s yioren o)A 130 o83 ygiw
ONeo HilS e 50 SUg yiwad O Lae gladygy 4
Gy g o ymed Mac 265 306 1A o ls 13
blsyl o)) Sen g AVANZI axlllas 4 4z b yian
Ohlew plee ;0 Ky e (aligS g 59015 il ol
VS gd 9 Sgdse oS (e fsd Al Bl jeals L
“Gllasl pals 5 5elS sloul Gl caniins LS
p )Aal> asllas 5 .[V]o)bj S¢>9 &UM Srd
G158 Jley aiale o Fans S b law jeulS sl
plSEed pol> Gadoxd )3 95,5 sl )lre ar azgi b g ool
& bl g sl adl alidl 55als shils pBans s,
JeIo Wlgioe 55 950 Cnl I sogs e sl (g )le b
sl ol aios b ls ol ©slis gy Jlois!

ol aallae glapsie pga 0 @l & ey L
aeils g O sl S ees Sdlae gpdy
5 o el SIS0 sl i plo p aSU L Slidos

QQ"”"[} 3 J“J"ﬁ axllas 9 ‘JL~Q u‘}&c‘u Jot defined.[
oamlive (S VY=V e G 3 5988 590 Glime (%08
s VO e JLo 17 9 A 5o 50alS apgly (nlee 5 00
s 6,500 anlllas 4o aiew 5515 liee [Magy as o FF
a0 YEY 5 cavgranin Gl 04 0 YA g job
wyw u‘,oo g0 A0 Y’A,A 9 we.'ol...w Q‘)’“‘“" B
R PR W w)‘)f wycl.....u u‘)—»}b o 4z y0 \”5‘,‘\

AT Gy, g 093 adllas yo ol ISen 5 BOseker
oI55 4z YY1 5olS aysly (5eSibes o JLo VA L O
00 LY i 5slS (ormb aigly a5 W0 )5 le 5 0093
oLes 5 Mac-Thion adlbs el s as o
93 2 53 Jlo Ve (B9sS sl 90l agly eSSle
FEY Jlo Ve oYL 5055 lp g ax,0 YAY um
SelS Sl gz ol s 5 4z 51 sy 5158w s
oy oo k5 Lol ol 9525 50, asels 090y gliie
OSle aihaie pa Qldlaz g (oodlBl Ll ulul
Slp GBS anxlie sla ol )0 b ogh (o p 59215
5yem dilate o olazsl Lyl 5 b S5y ¢ pmasly 25l
soliinl slive Glgieas Jol> mbs 1 Mo 8 15 angs
535 oligal s Glas 5 (sl 9ilS Ll annlia g
2bos (Sl e g

5980 gl G o5 0l (LA pol> Buiod gl 4z S
as gpdgdlhsl 5 lgel il ole o Sy
as sl 5l Jg dP<+/+0) 5,ls 3539 bL3,I Ky jinan
Vol a8 ciS g3 oo endlco b Hlows Sliee o
Btz sladiges Y > b s bls,l oyl
OMas Job o 0,5 blaswl as8 ol lei oo yro 4
)90 slog ;S 3 (slatew 5ol dsl; Gl 5 S nen
G Lol 0szg (s lolias blajl alaie Ll 5l caslas
o R psrhe s SIS Bl s goke
Slico 2 55 095 oo 03,51 aslol jo as oy 1 eas
SMac Job g laiw 5905 o jlolias adaly 5929 pas
ol 55 e o Lol Vb j3 a8 sblan il o Kty o
Sl gzl 5 K os SBlae (o bL3 | aslllas
S loline 698 L)l g <85 18 (o) 2 3550 DI85 (9t
asfllas b aslice a5 oy a\SMo_mL.M)M 90wl o
S yrma Jsbo oo (L3I )T 50 45 25 ol Sem g L
Meislas sgmg oobing] cll> j0 Sighgany Condy g
s TS s e ) 5 e 5 (a5
ot cshie oline bL3 ) a5 Wisgas 3155 505 o Sen
-8l el as e Lalls YO B VA lgmidls ol o
590l &ly 5 S ytmen Job G (Jg o)l 092y il
0333 (5 lolixs dlayly ks 5505 (slols 30 09,5 o
Sl yos atin o> 5l am 3 o), Ken g Borman Mz
P 1) G BF e S e IMae (59, 2 (LELS
oanlie @l jeiw bl g 4l ol o ol

WASYAF Sloxio (¥ o lods @ 6,65 A8 5l o cisilss b oimgh- ke aslilad | YAF



Sty et 3L (6 iy illanil b T LU g ity 59l 1o San 5 poie ool; &5

Gty % e oi3lgs 9 Sleys 3SThe 4y (Ul &y gl
siled 2 el slags il goud

& 25 4ol
59l wgly ke a5 sl plis pol> gab s

GAY Sl mso Oligel il ;a3 VYV Y Oleo 5o (S
Ol oy 5o gl ol (uKilo g a0 YV 00> JLu VY
W P A F Y o SR U S O] PN PRt K
5 b 590 e on ool bL Grizeen
Sl olisel jiile o Koy yiwan DMlac (5 pd Bllasl
$9) » 8l a4z g b ol laghy sleaisl ais caly
calizee lajgd g lagll 1o s g 530 Glygelmils
Slp el g Lo dlg oo sl 485 90 Gl
OMae 5 pddllas! s g sty 555 slodl anslas

2l ol ! lygeltils o Ky jtnen

‘:;‘5)439 ,&w"’"
B 550 alinbl )l sewd bl p ol alas
ey Loy S BT Llesal, 4y pode ool & W5 5
5 SN Ly gl Colex Sl alewgipay bl o

Ol Ml Goseer Sosnstisel Ol el
oolod 0aiiS S e sla iyl 3550555801 JS ol
il g elae gl (Ml S > (sla g5 (L e

g0 (1998 idged 55b 5

1. Sedrez JA, Candotti C, Furlanetto T,
Fagundes Loss J, Non-invasive postural
assessment of the spine in the sagittal plane:
a systematic review, Motricidade, 2016;
12(2):140-54.

2. Shamsi MB.Veisi K.Karimi L.Sarrafzadeh J
and Naiafi F. “Normal Range of Thoracic
Kvohosis in Male School Children.ISRN
Orthooedics. 2014. Article ID 159465. 5
pages, https://doi.org/10.1155/2014/159465.

3. Stephen D. Ryan MD, MPH et al.The impact
of kyphosis on daily functioning. Journal of
the American Geriatrics Society,
1997;45(12):1479-86.

4. Murray PM, Weinstein SL, Spratt KF. The
natural history and long-term follow-up of
Scheuermann kyphosis. The Journal of Bone
and Joint Suraerv A.1993: 75(2):236-48.

5. Mac-Thiona JM. Berthonnaud E, Dimar JR
2nd, Betz RR, Labelle H . Saaittal alianment
of the soine and pelvis .Spine (Phila Pa
1976%.2004; 29(15):1642-7.

6. Bradford DS. Juvenile Kyphosis. In:
Bradford DS, Lonstein JE, Moe JH, Ogilvie
JW Winter BR, editors. Moe’s Textbook of
scoliosis and other spinal deformities.
Philadelphia: WB Saunders; 1995; 349-67.

7. Avanzi O, Chih LY, Meves R, Caffaro MFS,
Pellegrini  JH. Thoracic Kkyphosis and
hamstrings: an aesthetic-functional

3O e A dsly Ol bl oo S0 cdld Gl
3,90 albdS Sldllas o Ol,a8 etw Jlosle gl
ool a8 13 )y
@lai>de LB jsboay gl 5oml5 aygly u SRl
Slaw bl cumsg Juloo 18 M0l o il
eyse B @ G9p0 09 Wz ;0 S teen
S92 sy sbedld WU 4 arg b e
o3l e B3| ol duslie DS man (6 00 Gllas]
9 » iS5 Dlojed Hl g G50 5 )55
Sl (g Lzl p ol 58U 5 S e (6 p g Sllas]
20 )5 on olpaiy
9 72l oy plsl Caz edae OSLL 292 L
S Pigel 9 (Soples pgaz ;3 00,0 la B3
6Lad 5 Ul arass 5 a8 il bl ;s Sl
ool 5o olgelzals solail g lizee ool gz (ielas
laizea sy 02T Sladllas 55 Wi o y2l> 3ok s
22l atedge Sl ligel il el (o)
g s Comd (BT 201581 L 2lgs o LBl (pian
5 ol Gl fSSgn o oligel il Wl lsle
uaya:-:b Q‘J.B‘ LY J,?u.ul) C}Lo‘ MQ} oAﬁac\j‘)‘ uL.)fo.:
9955 LB Az 9,50 iied 0l lygs )0 a5 (Llg s
095 Ol g G S plelae 4 (g GhLS ST
9 kil b B aaled Goygngbigel (el D> sla
5 Ohgel il D88 (gt slags ol adgear (aris

wa‘cMW

&be

correlation. Acta Ortop Bras. [serial on the
Internet]. 2007; 15(2): 93-96. Available from
URL,http://www.scielo.br/aob.

8. Schwab F. Patel A,Ungar B, Farcy
JP, Lafage V. Adult spinal deformity
Postoperative standing imbalance. Spine.
:PubMed
d0i:10.1097/BRS.0b013e3181ee6bd4,
2010;35:2224-31.

9. Bandy W D, Irion J M, Briggler M.The effect
of static stretch and dgnamlc range of motion
training on the flexibility of the hamstring
muscles. Journal Orthop Sports physTher,
1986; 27(4): 295-300.

10.Congdon 'R, Bohannon R, Tiberio D.
Intrinsic and imposed hamstring length
influence posterior gelvic during hip flexion.
Clin Biomech,, 2005; 20: 947-51.

11.L6pez-Minarro PA,Alacid F and Rodriguez-
Garcia pl. Comparison of sagittal spinal
curvatures and h_amstrln?muscle extensibility
among young elite paddlers and non-athletes.
International SportMed Journal, 2010;11(2):
301-12.

12.L6pez-Mifarro PA, Muyor J.M, Belmonte F
and Alacide F. Acute Effects of Hamstrin
Stretching on Sagittal Spinal Curvatures an
Pelvic Tilt. Journal of Human Kinetics,
2012;31(1): 69-78.

WASYAF cloxio (¥ oleds @ 0,55 A8 sl o cisilss b imgh- cole aslilad | YAD


https://doi.org/10.1155/2014/159465
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Ryan%2C+Stephen+D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weinstein%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=8423184
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spratt%20KF%5BAuthor%5D&cauthor=true&cauthor_uid=8423184
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mac-Thiong%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=15284510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berthonnaud%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15284510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dimar%20JR%202nd%5BAuthor%5D&cauthor=true&cauthor_uid=15284510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dimar%20JR%202nd%5BAuthor%5D&cauthor=true&cauthor_uid=15284510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Betz%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=15284510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Labelle%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15284510
https://www.ncbi.nlm.nih.gov/pubmed/15284510
https://www.ncbi.nlm.nih.gov/pubmed/15284510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21102297
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ungar%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21102297
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farcy%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=21102297
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farcy%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=21102297
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lafage%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21102297
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bohannon%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15975697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tiberio%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15975697

Sty et 3L (6 iy illanil b T LU g ity 59l 1o San 5 poie ool; &5

13.Praveen, G. Comparison of cyclic loading
and hold relax technique in increasing resting
length of hamstring. Hong  Kong
Physiotherapy Journal,2011; 29(1): 31-33.

14.Hosman  AJ, Kleuver M,Anderson
P,Limbeek;Danielle j,René v,Gerard S.
Scheuermann kyphosis: the importance of
tight hamstrings in the surgical correction .
Spine,2003; 28(19):2252-59.

15.Toppenberg RM. Bullock MI The
interrelation of spinal curves, pelvic tilt and
muscle lengths in the adolescent female . Aust
J Physiotherapy, 1986; 32%1):6-12.

16.Sana k ,Bannerjee K.,et al .Lordosis and Its
Effect on Back and Hamstring Flexibility and
Cardiovascular Endurance of School Going
Children .IJESC ,2016;6(9):2459-61.

17.Teixeira F, Carvalho G .Rellability and
validity of thoracic kyphosis measurements
using the flexicurve method .Revista
Brasileira de Fisioterapia ,Sdo Carlos,2007;1
(3):173-7. ) )

18.Mirbagheri  S,Rahmani-Rasa  A,Farmani
F,Amini P and Nikoo MR.Evaluating
K\#/yi)hosw and Lordosis in Students byUsin
a Flexible Ruler and Their Relationship wit
Severity and Frequency of Thoracic and
Lumbar Pain .Asian Spine journal .
20015;9(3):416-422. o

19.Youdas j, Suman V, Garrett T. Reliability Of
Measurements Of Lumbar Spine Sagittal
Mobility Obtained With The Flexible Curve.
The Journal of Orthopaedic and Sports
Physical Ther_z?py. 1995; 21(1):13.

20.Rajabi R, Latifi S, Minoonejad H, Rajabi F.
The effect of soft tissues in measurement of
thoracic kyphosis by flexible ruler. Fall &
Winter 2015 & 2016; 7 (18): 91-04. [In
Persian]

21.Hinman MR. Comparison of thoracic
kyphosis and postural stiffness in vounaer
and older women .Spine, 2004; 4(4):413-17.

22.Lippincott, Williams & Wilkin. ACSM.
Guidelines  for exercise testing and
8rescr|pt|on. Ninth ed. Baltimore: 2013:105—

23.Baltaci G, Un N , Tunay V, Besler A,
Gerceker S. Comparison of three different sit
and reach tests for measurement of hamstring
flexibility in female university students. Br J
Sports Med 2003; 37:59-61.

24 Willner S, Johnson B. “Thoracic kyphosis
and lumbar lordosis during the growth period
in children,” Acta Paediatrica Scandinavica,
1983; 72 ( 6): 873-78.

25.Boseker EH, Moe JH,Winter RB, Koop
SE.Determination “ normal “thoracic
kyphosis: a roentgenographic study of “
121normal “children Journal of Pediatric
Orthopaedics, 2000; 20(6):796-8.

26.Mac-Thiong J M , Berthonnaud’E , Dimar
R, Betz R and Labelle H. “Sagittal alignment
of the spine and pelvis during growth,” Spine,
2004;29(15):1642-47.

27.Li Y, McClure PW, Pratt N. The effect of
hamstring muscle stretching on standing
posture and on lumbar and hip motions
during forward bending. Phys Ther 1996;
76(8): 836-45.

28.Nourbakhsh MR, Arabloo AM, Salavati M.
The relationship between pelvic cross
syndrome and chronic low back pain. Journal
of Back and Musculoskeletal Rehabilitation
2006; 19(4): 119-28.

29.Rajabi R, Alizadeh M, Shahbazi S, Zandi
SH. Is there any relationship between female
hamstrl_ng length and  their thoracic
kyphosis?Manaement of sport and movement
sciences,2012; 152?:101- 10. [In Persian]

30.Borman NP, Trudelle- Jackson E, Smith SS.
Effect of stretch positions on hamstrin
muscle length, lumbar flexion range o
motion, and lumbar curvature in healthy
adults. Physiother Theory Pract, 2011; 27:
146- 54.

31.Gajdosik, RL. (2001), Passive extensibilit
of skeletal muscle: review of literature wit
clinical implications. ClinBiomeh, 16;
(2):87-101. ) )

32.Norkin C, Levangie P.K, Joint structure and
function, A comprehensive analysis.Fifth
Edition.2011.

33.Davis DS, Ashby PE, McCale KL, McQuain
JA, Wine JM. The effectiveness of 3
stretching techniques on hamstring flexibility
using consistent stretching parameters. J
Strength Cond Res, 2005; 19: 27- 32.

34.Lo6pez-Mifarro PA, Alacid F, Rodriguez PL.
Comparison of sagittal spinal curvatures and
hamstring muscle extensibility among young
elite paddlers and non-athletes. Int SportMed
J, 2010; 11: 301-312. )

35.Lin S.I and Liao C.F.Age-related changes in
the performance of forward
reach.Gait&Posture.2011; 33:18-22.

36.Maejima H, Takeishi K, Sunahori H,
Yamawaki A, Nakajima K and Yoshimura
O.The relationship  between  postural
deformation and standing balance in elderly
person. Journal of the Japanese Physical
Therapy Association 2004; 7: 7-14.

WASVAS clorio o oleds @ 0,50 A8 sl o cideslsy b imgh- cale aslilad | YAS


https://www.ncbi.nlm.nih.gov/pubmed/?term=Bullock%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=25026316
https://www.sciencedirect.com/science/journal/00049514/32/1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boseker%20EH%5BAuthor%5D&cauthor=true&cauthor_uid=11097257
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moe%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=11097257
https://www.ncbi.nlm.nih.gov/pubmed/?term=Winter%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=11097257
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koop%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=11097257
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koop%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=11097257
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=12083
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=274265
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=31329
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=31329

