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ABSTRACT

Aim and background: Low back pain is one of the most common problems among pregnant women and re-
quires further investigation and design of effective interventions. Therefore, the present study investigated the
effect of adding breathing exercises to comprehensive exercises in water and dry land on lumbo-pelvic pain.
pain, functional disability, SFMA scores in pregnant women during lumbo-pelvic pain.

Material and Methods: A total of 60 pregnant women with lumbo-pelvic pain were randomly divided into
two groups: breathing exercises with on-land training (30 people) and breathing exercises with water train-
ing (30 people) and performed 14 weeks of training. Measured variables included pain, functional disability,
SFMA scores were examined in the pretest and posttest.

Results: Intra-group results in pain, functional disability, and SFMA variables showed significant results after
8 weeks of treatment in both groups (P<0.001). No significant difference was seen between the two exercise
interventions on improving pain (p=0.91), functional disability (p=0.77) and SFMA (p=0.53).

Conclusion: Adding breathing exercises to water and land exercises can improve pain, functional disability,
and SFMA scores variables in pregnant women with lumbo-pelvic pain.

Keywords: Pregnancy, lumbo-pelvic pain, breathing Exercise, Function

PPlease cite this paper as:

Farivar N, Letafatkar A, Hadadnezhad M, Shojaedin SS [Effects of adding breathing exercises to the whole body water
and land exercises on lumbopelvic pain, functional disability, SFMA scores during pregnancy (Persian)] J Anesth Pain
2023;13(4)

Corresponding Author: Amir Letafatkar, Biomechanics and Corrective Exercises Laboratory, Faculty of Physical
Education and Sports Sciences
Email: letafatkaramir@yahoo.com

Oh3l 3)3 § (@BGL (WYeY P83


https://orcid.org/0000-0001-5644-8881
https://orcid.org/0000-0002-5612-8340
https://jap.iums.ac.ir/article-1-5686-fa.html

A=TT—

11€01 )lgs o) a)Lauids 1 1€ 2)93 ¢3)3 § (,IB04N (JB)) (a)c aslibind

40 933 g (i 9 DT 10 ol Ol 503 ) (S Sy yoi [y )5 BLSY il
o jlio! g 59 S0 (3193l ¢ I — 5 305 SFMA 5,10,L o 4o

£l Elrd p ol Jho duw 3581 donde T 1T S ol (! sg1 B Sl

olKisls (SN Cam ouSiisls (0359 U’MLW: W'l 5 SlSegu 09,5 “5>)Lo| S > 3T G.;LMM'I paass (6 uSS gemiils )
ol Ol (sl

OIRl il cso,lem ol ¢ Sy om0l ¢ (o8] 59 owlid o 5 SCilSlog 05,5 Loisls LY
Ol e0l 8 s0))le3 oIS ¢ Sy L ¥ 00SLisls (555 (oubids | 9 SilSagy 09,5 (Ll

Ol QA5 «s03)ls5 olfatsls (G Zam 5 0aSisly (o859 (olid ol g Sillagm 095 jLetils ¥

VENINY by ooy e e o sG VBN AT bl o do )b
RS

IS e (b g it (s 2 il 5 0Bl (e )05 (U G 50 s VISl (G 953 0 180D g Ao
150 gl Sl yad dy (it Sl o3 (90,5 4Ll 15U sy 0l G S Bus gy ml oSl (e s ]
gy (S 08 00 4 da o)L gl 0 SEMA il g (50, Slos (Slgl o iS0- (6,08 anmlio)e o (S5
33 Gmred L oS Sl pod 09,5 98 4y (Bolal O jgman (K (650 3,0 4 M o) ) P10 sl ila gy 9 Olg—o
i DB oy jed aan VE aloul an g ool el (a5 V) O 50 el L nkiS Sl el 5 (i V) Sis
390 03=25] e 9 O9=)] G 50 45 009 SFMA il 5 60, Shae (Slgl o0 Jolds oo (5,5 o3lasil Lo
W3S S

2 o yed aan Al e 1y 6 boliae zuls SFMA 40, Slae  Slgil e, sla 1 osio ;0 (05,5 (9,0 7ol 1y LS
V) 3,0 St )0 (o pod Al o 90 o (5 lolme gl 29,5 m mo i L bLS | (o P<le 1)l olis a >l g0
i s (P=+/0Y) SFMA 4 (P=+/ YY) 65, Slae Il (P=+/

Shiltel g o0y Shos 0,0 S5ty Esl algi (oo (St 5 T 50 [yl dy (S Dy el (0,5 8L 16y ARG
Dy (Sl 568 0,0 )z o )L o5, SFMA

3 Shos i Dl o3 ( (K (5505 3,5 5,0, HgualS slaejly

s‘-,’_.o))b} B isls “é_:d.: u_a..:)) uS_isls ‘u’_u.:))j ‘S.wl.»..w M,._.w" 9 L&As& ‘33}5 )L_M.)L) ‘)lf sl )_.~A| J,.i—ua.o O«.\.;—m.’,-;
RUSTERS,
letafatkaramir@yahoo.com :Sd g wiSIl Gy

[ Downloaded from jap.iums.ac.ir on 2025-07-14 ]


https://jap.iums.ac.ir/article-1-5686-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-07-14 ]

D)5 slpa i asal> ol o gylo L0 5l —ab
&30 45 (gl (oglie Sl ed ;503 5
Ly oo el 4 glite Ol jod 51 (S 5 Jols
Sl o Jolod Sl yod ol 0Bl 0 0,5 o o
Sl i Lsplail —aglie Ol pod (655 0 LS

g 5 7 a il e ol Sl el g s by illas]
u_:l_oaj.o)»))_i’j) fuowww)f@w_»l&w
a5 oy el Loy jo gl —ieglie
— S 0,0 Lol a S ol i adlas ol s
oabasl )l Sl jes plasl 1 ey (g5lo, 0 5l b (=S
Gl Bl el g 4l ials (g lolne St oy
asllas 5ol yo 5l o5last Lal 00ss (sl opuim 5 0l
adSloe oml (b (asu Sl g S8 3 () 20590

O el alds 8L Slpes |

Jsl 508 o as cul Sl e adas il iis DL el
5,0 =S Al o8l gl (5 S Sl e
sloaddse 5l S (5 > J)—":S S 39y =
JrS ool cws jlhiccnl ol 1 6 iy o (e
A Ve ano A_T’oéj_g J_@La.iJ)_uS pas Joli =5 >
& U_M;L.sl § CeigS | O ae  SKaleal J—Jo
A W TUN S | | SV | 1L VNP SR Y
v S e db M ae as Jlad o il
adllae mols M7 oSy 0,0, 68 4 dliw ol 8l o
gA_JLt_% .A_s‘}»‘sa ‘rav.o.o-i A_JLUJ.QJ S ols ul_m.’ La:u
g L moyp0 o w 00 5,0aSS M _ae 0 el | e
KPR SUPN S P RON RN PENPRIWEF St EETRON S P P
00 00,8 sl

23 (i Sl pod e i A 4z g5 Lo 9500
o}[a_il 5 =N — (605 Al LT g 5,0 oS S
<! 22 O=r 9 Syl (oglie DLy pe 50 05 5]
b ey il adlas 5l Bue e Doy
ol e ol Ol pod 4 wisd Sl yed 0,5 adla
;9 SEMA ol (60, Shae SIg0 (5= (6 508
] 099 d)lo)Lg QLA)'

b (o9, 9 dlgo
Qg 90 00 J,uS Bolal d sl S 5d
S5 L (8559 pode oSty 09,5 15,0 48 05 555
ol ay SSRIREC-Y)-a-1Y¥6 Lo ay 55

doddilo

o= g S Al j0 (60,0 lge 4 K- 6508 0y
399050, oS (Yo VY) ) s g oy 4 aS 4,
03g0e , S A yeS 0,0 5 ,SYh g 05 0 0,
aS oyl olil SLLI slo zls g o5 0 0,90
0 yteo 45 Sl il L g s lad slad Jels
sw‘oﬁuy‘;l.ﬁdl_mcl_:ﬁ)u_uM9Jl_~b‘
SNl (oS- (6 505 3,0 9 S 5 9,0 S Gl 4
S (5,10, 5l (il (K- (608 5,0 T ] sas
(_;)_J(_gu 0 40 ‘_gl_e‘l.il 4_3?[3)0 o)ol_gol)_w ..\_:ly
FURR I SN K SN B | IR O | R VIR W] PR ¥ W)
aoOLa_w.:‘u_».uaBuA_so; L)"’)‘)_TT“&I ‘_g,J S0
I Ll 0,0 8, oly g oo wlesd ool (o3 s
D0 e s

il 6505 0,0 e Lz Olallas o
RO VAR NS $97) u_ud)lo) ulﬁe o (5,10)1_, ;|
39 03 VYA sl 6)‘%[—"‘—““’5—')*"le°)°‘5 s
30 0L 5l ae 0 YR/ a8 sam ool a0, colaul
Omiizre 00,8 Az |y S 00 (ghlo )l 6,90 Jeb
St 9 S5ty sl ) (Sleys s aslin ()b
O 05,8 sl Lo, (L5 ,0 0,0, 8

S -6, 3,0 Sty sl o Lyl
9O O S ‘Q_.lej R o\.\_;l':o\};c Sl o
.la_w}s V\_Lc‘ﬁu_u.J o..\_wuu)‘; 6)19) u‘)sé o u..\_iLo
)oyl)ou»)”. \55_...;‘504_:..054 wy_wu_»m
JLedps 5 JLod S > s S Jolt 510,00 (g0
G UNDUES S PR | FRpE N V- B LR PR PRy N Wiy PRV
a5 5l am 5 60l 0lhsd 50 (el 5 S35 5 S
‘fw))ad_)uﬂ_i‘)&o.bsul_"; .(” S OJ_Al S99 4o
53 Sy pl Sl el 5 (Sas 50 Ol ped Gl Dol
ool s s 0 oK g eS8 0,0 Bab p ol
S )0 el a Cad |y ol o sl g el
=N — eS80 Hloys gl g Aty 5 s

Oh3l 3)3 § (@BGL (WYeY P83



https://jap.iums.ac.ir/article-1-5686-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-07-14 ]

e goler iy &y S Sl pad 33,5 L1 53U

L bd e Jslse caallas plys 0505 solawl asilalsT
5 60 Shos Sl aSd 0 lie e Las 5l s Ly LS5
b o8 slagel slail 5 il SEMA cliL
Ad S g =l oo, Y g Ve slggan o onl
(Lg)l_w)gstr%o}‘m)ua_ua%owd_&?uu_:‘ 5o
o5k Lagogesl oo IS (o (ot el S
AoV ) s o leyd 09, S g0 5l oSG A Bola
uuwuw)aww)wwwﬁ)cﬁ
(Vo= mtis Ol e L O o e3) o (Vo = mils
o aS o plosl Jaie 0,8 SO lawgy g3l Solas
by sl idi asllas glang, sl e sl
50 geacd ookl JB 518 LY jloae S5 pw, L g3l
Al ool Jl B A e SO y0 00l sy g e sl S

S5 oIl gl l g L pnicio

ASLR (S8 — (5505 3 (pndeld (903

I 055 58 (K- 08 358 (a5 sl il o
S ;3 ASLR o3l 0,5 oyl B oolii wl o5
* o yai 45 (5 5k ael e d (gl 0yed it e
P gl an P LS cnd Jls doazg map ay
ASLR- o, a5 (g 0l (0 (501 plzsl )0 (09
4 Jglopei aS aal cwss ASLR max o, <5 3 sum
0us Ay, Sl g MASLR 0 o Eg—oxo Olee
plosl o cim po5 (o VL Gloe ampgs 0 ei g (V0 50 )
.(\9,\&) Q}—W o

e is Il SO ylgse 4 ASLRmax g ASLRsum
1459 9k 095 (o0 00 I

O ! 00l — ASLRsum LS‘)—.' CJLH; )LQ'"
F oW iT oYY i) 5e o,

039y ool ool |4 Jl laos 4 L i3 ASLRsUM (¢,
ASLR- oY o, aig jin L Fopaias gol, 81,5
A 0 goedgu ol byl i s asle ) saos L max

.(\P,\A) A_’J.S ‘_TN )‘)_9 . - 5

PPPP _XI— ‘LS}QS S50 e 99.0)T
35— Sl oty o9l wile 5 o3l =
ool wl 050 Lo )l LS j0 K- (60T 0,0 A s
plonil j Gl cmdg ;0 PPPP (50l 0,8 oo 1,8
Az, A agaly o0, 8 sl Ol 48 sty
S)d (59,5 S 55 gl Ll ol o sl I8
20 e d)ly 3,8 sl |y Al S B g
69,0 ,Lid ot Caw g N Al 00,345 T g0

1€ )lgs o a)Ladd 1 I€ 2)03 e3)3 § (ibOLY) (i)Y (ale aslilnd

@l 5o, cd ol (il (Lo T ol o
il oo IRCTY YY1 YA 0FAV-NY Ll ls oS
ab il Ll b azly (e a5l 51 8
I sl bl Lol o |, lalET eyl pyb 4
AeuS Ladl

odiiS anzl o lo,l (L5 adS ) img 090 anal>
Sl Salls 4 U paadtie lawgi sal gl
ey JSis ol s et 53 5yobee e
Gpower |58l a, 5 5l La Sogesl sloss )y sl—
(G=Power, Franz Faul University of Kiel, Ger-
a9 L Lo Soge;l sloas ) p . soli ol (Many
sl ol Bl g o Siloe SIS () 2 4y
Pl VP Aefe g 0= /ed (o8 L g (285 09,5 93 s
Se S Sl L el Ul sl ool ul Lo
0o ls g VO Slejlasil g (o298 (39,0 bl bl
(F2) (ot ol 5ol (izmed 5o pod 09,5 93
L oie (-6 p05 00 4 M lo) o (LS5 51 8 7
S5 dges by, 9 G 4 3959 Lo )lins 4 A 255
Sl yed Lo (Sis o o) 0955 93 35 Ly 3
P (7= s Sl ped Ly 0l o 5 ed) 9 (V0 = (i
A g8 il allas ey 5 43,5, L

4 9955 sl lore bl o L gl lseil 5y
e 3 8 1 S aliils, 0,8 Jyar 3o
Sy5—0 4o elS Dloresgi g ad ools I, 3ol 81 Lost o
dom Lagivgasl lim o (=l sy 5 g Soa
G825 szl an ol 45 (e Sogejl cnled yo 5 0l
asbeols; oy sloael g claste JoeSS L il
Sloal 51 yog i o8 5l ey 0 §Bin 8,y o S
Yeain s olilol 5 Lol bl Lell sl Gioagi
G (=L))o plasl (=l s sl
o3 4ol Ll 5o (pgd (b)) ol TY aia s
=) YA aée o bl Bl g ea s =lib
ol aalllas ;o 0s plosl Follow-up & )5—a (pg—
09,5 35 4 (Bolai O jpa g bl 5 by Lgiogas
2 O g (emedid Sl o3 Ly (6ol s (o leglie u—’f‘“_
DA S g Sl el L O

Yol FY IS e by | ol e Fa S oS, s
OS> aasie sy asan VT Goe ag dan o a s
5 ootz e by Sl pas oyl sl slowl >l
elyb il ol o o, L YF LYo olo azin b
0l 8l gylo 5,5 0,0 ladze cud> gl o0 eads
oy Um b 5 Al oy 6 s asys il Lol



https://jap.iums.ac.ir/article-1-5686-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-07-14 ]

oSy (S Bz (ol 0 S e
i az asl g 2B A 2 (s sl
g« (A 9 5l i L) Ly S (g9, ol a5
el ool b s YL s G DSl
=S oy OS] Slslis ol ol 5l Gue
Dgls st ytin 3,0 90, Sloe PluSla a5 e
JEl ol S9-S5 6,5 gy oolwlp 55 (sl
9 w8y adex jl (oledal) gl o LSS, 5 (wiia
¥ i 3,5 g (59, kot polie 55 oo ol )3
60, Slos e yuolae  Vo,ai 0,0 by (60, Slos ,olio ¢
Setel gam )3 (60, See 8 olite 9} 0yed 9,0 9o

an ol —

ol s JSTg

Sl (Soglio SLy pod
S b e 5 ol s Jobs it ol Sl el
H 50 9 o (6l s S5 0 9 JL]
il oo JBlas an |y Jeado o 5l g s
Sy dmao dw p 2 0SS o Gl Lo Jolae 4 g
o gt |y o S Saalen g —aBT gm0
39 oy Sladlae a5 Ly ol pas olsesl oy
59 eaballyl Sl i M as aalgs alsl Ll e
=550 pleyen jela LAl LB lw o oaie Sl el
Olo—e Sl yo3 (o >ib (sl (Tolite sla SSS gt
Sl pes TRX @l jos 5l eoliiwl Joliis a5 5 )ls 09>
a0 s.\_wLa ) SIS A_JLA.))—QJ 9 ‘Mé )| ool ‘Py
Jolss s a ol 0 o el i (o
ttn e il 4l 1 5 il e 5

1933 (3l jao g 5 03Il (g

S eoliiwl VAS oo 51,0 oo (b)) 81—
Vools e )‘)Mu‘j)_:‘)o).)c_‘c;wwl_.mu_)‘
pae odpy Hlii yas d i a S (g, 5b waae ol
Jozw JlB e 00 ous Lias Ve e alaii 90,0 0529
R T JENREE DV S RN W3 FR R PO U | I I
JUSECOREYVN o ) 7 ICST SN SO P [y SR W UON )
U‘)_"A 6)_5 o)‘u\_u‘ Ls‘)—’ VAS )‘ asJlas u_>‘ o ]
VAS M ol solaswl o, o5 40 o3 (S ambio o
S0 ) 6)_5 O)LA_v‘ Ls‘)—’ u_h!l_' ‘r‘lala 9 Lf"s) 6‘)‘0
MVACC= +IAY) sl

1§ P gug] dolidw
SIPU Ol 6l Cgz (6 sl dabii
oL e 5 Vigatto Lwgs a5 0,5, slgdled jo 0,5
o2l el ol s oyl o oolic sl ool 0 ol
Slatiees o sl S 7 it Ve o ) e 60, Shee
sy g sl e 05 St Ly ablio 5 Joo
S8 ol bl (s (8 oy slal oS
P20 S (bl Ol 5 (sl (S5 i
HIFL JBla a5 0 0 ai (Hlgl S las 4y S
Eo—ozmo ,iSlas )3 0y gt 00l ;o 0yl
HIPL G 29 alyz 00 ol s Ve slasll
39 )0 Ceond 1o Lo el fgorme )b Jol> b (NS
30 Sl cdobiiin ol b (0 Dgde dwlxe g0
NI NIRVER UL UPIP SN S5 ) IR e SR PRI | e
Sl ¥ LYY (o8 Slgbadieas Ve e sloelas
AV go, 8o s Siejadieay? L F) o wgie
dilgiad cozs 3l Len a S il ol adpeans Ve LS
R R L S e i e
S ACC= < IAY) cwl oo 0l aebiiow ool Liel g
b, Lyl y b 50 asbtunp sl o s odle
STV 0l (oo sy 9 o0liinl J8 5 (S S

SFMA o3l
&= SFMA o, Slee &S, > i sla L’)}_A}T
Gaa oo, Slee g ISl oMb c oy b))
acgazme SFMA 555 o ool wl 5,0 05 >3 olwliss
Sl 4 cl o plss S5 5> slw 3l 5l
Jisd sl oo e 5 o (ulul slagSl L)
Smsly dm 59,5 A e S L ST S

Oh3l 3)3 § (@BGL (WYeY P83



https://jap.iums.ac.ir/article-1-5686-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-07-14 ]

A0 Voare Lol 2350 g ool dli F-Y Yo ano ¢, 25 To
099 00lgs o e (JToan] ol j8 aes o ialS
DiSo e o,lge Lacd g Laplass L el ool [Las
5 05k Sl s ciS a0 (—m G—b 5l Blda
f (eSS ol pleil g i o2l )8 las J Sl
ab ploul O 38 s jed 9 (6 sl por (gl DLy ya3
(Ya-YVv)

o ool Jaloxiy & 27 s,

aSlodbl =) b g a oy jolaie 4y , Sl 5 b o
WJyloz Joli —hogi Lol Gl by, 5l sael cwo
Oizo A oolai il o il wl Bl =il g o Sl
Ot o L2 00ld 558 09— Sl oyt Sl
SLigg el 3oyl sl adSle 05,5 93 12 (5]
29,5 dmslie g (ANCOVA) ;1 as eola ol
‘)‘OLZ.!.A £_15LO.3 Sg—>9 Q)?—@ o s eolar ol u).».!’a.o
o=l S At Sz (9 is (el Dyl
Je Q?—"}T 3 e ol oolai_wl Lacsgles
d_~vu H?)‘f us)o OM‘MOQ PL.: A_MAALM p_P
LT’)’> = )9».\_700 ‘ OQLQa_wl l_> )_’l o)b_»‘ R o.)Lb_w|
oo sl b g lelins e Lol awle MPY)
a5 T (12Y) 28 aalllas bl ;o Lo 51 6jla]
g(+/+F) lawgie  (¢/)) =55 A_Q)}la.’ oA (go—i
J—ol> sl slgpols wa b a8 3 L o (+NVF) I )50
SPSS aalipy L g gos oz JuSTa sl jo 3bo

b il
sloog, 5 o la oge)l cBli cmer Sl
SleMbl .crwl oais ools HLas Voo lals Jgoz o 3ixd
PRIV < FOSENIIRUr- PPN B B PROUE S W P
3525 (5,0 e SglaS ()39 598y (sl paie 3 05, 5

(SePled) 5 o

Bzl 5 eSlee tla (Soge3] (3Ll Comer Ml Y Jguer
IR

Sl pod Ay oS DLy ol 50,5 adlol L S 4 lis

1€ )lgs o a)Ladd 1 I€ 2)03 e3)3 § (ibOLY) (i)Y (ale aslilnd

e goler iy &y S Sl pad 33,5 L1 53U

)Owbuu‘ub)w‘j)w‘w“l_:u
A azan o d e an ol e o il e (Sl sl
FOLST (o, S p, S asdoN Lid)asdsf o
(0,5 0y, waado Ve LD cslyd )0 gy ed aad
asda g locw o e wY Joli ol > 0
2 o 45 Al e LSSV L0 o o3 suiailes
w4 05, > oS > plodl gl 0,8 (Dbl & je0

O 30 (2 0
ain bl ool o LS je b Ol o syl
@l Dl el b o plosl oL YF L Ve sls
de y 2 a5 asaa VF e gl gaan s as
NSy go anaS ead >lb o iS e basds s
ol olads o0l iy Sugpl g ol ¥ gl
Saled ) g (ol Lo 03,5 S g ST Al e
o3 293 Ao 0 () Cg) (oS g 1S
YY-VA lagian (b aS (Sl 5 (Hobss Sl o)
| S W INPCH EETUN JPCIR WS PR U B K
oS odd ploys g San B8 oo 5 S0
Sl ot s e mailas o BB 0 y8) (55908 sy
B8 b yoman—ipm o L8

(%)

Ol pd s )59
Yo ol s el plmil o 0 ST sles (izran
Oy 9 0d pdas (Cled,B A= 0 AP) o il a0
o) 0 9 abge O o anw XIphoid ol L s,
(Y Cwg) (99— yie o), 8103 o b ay ai g Sl

+oa] il ¢

ALl eslaiwl b pwisd Ol poi
6l 33 oy 5 Gl (aglie Sl po3 plal 5l iy
S o ploul 1) i LSy Sl el Lo Soge;]
a5 009 s 5l (S b S Jold SS9 o
D |y 60,8 sla oglay el o sy o5l
oy Lawiss cdb o aed et Sl jod SuSS
S 3l adl sl o 09 i e plail a0 Qe g1y
‘ .>9_>ul_mod_>).lo |W5A_M5)L’w_¢vkr.ud_a).]a
Ao, VO 350> L5 (po Do S po5 9l S-Sl 4



https://jap.iums.ac.ir/article-1-5686-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-07-14 ]

O3S ey AYVIYE) s Sl Ly O 0 gy
el 00l

a2 (o LS B Jodz (o298 B L LS s
& lolire wglas M Sl 5l azan Ve idS 5l sy 4 S
AP=+10Y) il 0929 Lo 09,5

SEMA i 10 (89,5 9 (5895 0950 Ol gl 10 Jgur

Sl e 0, aslsl ,_UL ey il adlllae 3l Bus
Sl yed) (S g ol o a sl Sl peiay wass
gl (S5 oS Al 00 1 (5l yo (—oglin
Ll 039 5,10, sy 0 SFMA colsliiael « 60, Shas
SLeMbl Ly adol> gl ol )0 m ped plssl b LLS ) 5o
aallas 9o ;0 Y il s Ll SO o alie s
le ;oS gy ailei co O Ho i jed A5 Al oald
TVl ade 050,68 o L b, by e LS e
9 oLl aslllae Ly , ol aalllae mll oy izmen (7
aS a8l o pddse ol g Lol SO e ol S
L asily ool ¥ (o j0 0T 5o o ped acuds> Y ]|
M o, 81y Slgsl g 0,0 eals ay YL s ]
S, b o M s bl —olaidl il eie 3,0, oS 4
Sl yod S 5 S il s il e oo e Jlie
Ll o ] e gl 9l (o 958 (b9l g 2f o
Sygmar o 48 G ped b duslie jo  Slgil g 8,0 aeals L

T asn o8 e
Mo Loy 9 05 ;0 a S cwle Jlw ol jo 08
S oo ool wl 00, oS alexjl  Dlac IS
LL s o Jsle S as asleols s Slalas ™
0l o ol 0 oy ped Al gy (Sl g 0,0 Lials L
Jol> Ol o as jgalbge Loy ;0 a5 00g (5 5L
Lo T o o See e Ly lg io Sis 0 Vs oo
5 S atozil T o o yed sloa Sy 4 azys
o Lasls b cnbia 1) (a3 2l (ls S on F oaglie
G55 il Glenal jegde 0,5 olsl Law o, Sloe
S0 055 00 (s sl el 9 SV ool aliny S
slo bl o 5o (b3 Ssliwlyyane 5 as ol (o

S Az biog o (St g ol o plx
2955 09y sk e Lo ba e a5 Y Jgo o
&b SRS (e ol 1) s sl °5’Jj 20 0,0 ymiia
3 093] e 9 Ol L G c0dal Cway ledbl
alS plie 50 (6 laline Dgld (o pe 09,5 93
Sl a0y a5 Pl V) 05 b eoamlie sy
S Sl pod Ly (Sl (5 53 09,5 )0 Sl yiS
Dl e Lo ol 58 (s pe 09,5 4y S (L5F1-5)

ol 03 )5S iy (LPYIS ) s

a2 o LB T Jodz (o298 B L LS s
& lolore wglas M Sl jlazan Ve idS 5l sy 4 S
AP=+12Y) cslas 349 la 09)5 O

350yl jd (295 g (P95 19,0 Sl @l Y Jou

Sl pod Ay oS DL o 50,5 adlol S 4 lie

3, Shae Sl o Sis g ol o x>
e (23,5 09,0 Dl plime L baS e mal ¥ Jgor
A2 o i ) i el sle 09,5y (60, Sles  Silgils
o9 UH)‘ O 0l oo Sledb d_‘.la’
Ole 58 ol Dl (o o3 09,5 95 ;2 40 9]
CePleY) og i eovmlin g0, Shee il aals
l_.s’w)‘) Ol 09,5 4o ub.».:.u Olie b0 a8
Ol 38 e 09,5 Ay S (LOVIFY) it Sl o5
ol 00 5158 iy (LOFIAY) (—eiis Sl o5 Ly
a2 oo sLas ¥ Joaz (o295 o plo L bLs )l jo
& lolire @glas M Sl 5l azan Va8 5l ey 4 S

SIPL e ;0 (29,5 g (29,5 09,0 Sl @ F Jeua

6o, es

Sl pod Ay oS DL o (0,5 adlol S 4 lis
= 5295 09y Dol e Ly la e mlS 0 Joor
— ol |y e sl oy, 5 ;0 SFMA &l
5 093] G O c0da] Cwas SLedlbl §ds aas
2 Sloline Syl (i yod 09,5 93 5 ) (503l ey
oy oo ol ie SFMA ool o i oo
Oy 0955 30 Ol ks e aioys a5 (P00 Y)
0975 4y G (AYPIVY) (it Ol poi Ly (St jo

Oh3l 3)3 § (@BGL (WYeY P83



https://jap.iums.ac.ir/article-1-5686-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-07-14 ]

e goler iy &y S Sl pad 33,5 L1 53U

S s Olae a5 T o isy 09 g |, 45 g
Mae ol Ll caul pgen Hls @l 88 gt ol
35556 5 aily La] 0, Shos 5 00, S Jas (—leiay
L3 sl pis 0Bl oo oo OMae (50 0, Sles
Ol =5 > GlagSl g S by o LS
gS,.._waSw.,j L_r))LA.C 6Lmo)w) su_)‘ =) 05M_C .A_'a)‘»)
3 =Sl gl U8 Gl ay aley oo JL—ius
Esl g uS oS Jmato oS > ol sloails
e FHE Heb e Jlad e Sl g a5 aS 0e
) l_a RN A_aL) So—nps Jb}f kr’)l..a.c L5~1L~J‘ p.»_m.».w )
(hes o> slad Shoe 5 (o Loy (85 A
Iy oo ailey oo sl |5 il 5o slo Lol
e |y Giete SO adae SO aS elSie M uss s
ailgs o a S S s ool ‘_;)_yig‘o 0 B oo
Dgmi gz 0,20y Jobo 10 ol Ly s 4 s
e it Jleilgsn sLnins o 0, Sha 555 (ol
3 0aiiS e Jale SO Lad Jlasl  SUles o5 el
5w Sl cpenl an amg LT el ey asgs
P RN EIWR PN - H EPR SRSUDN. S PN R LNIL [P -t
ol aalllas Sl ol (09 B Sl 58 e Jslse ]
Shooliwl i Lage sla Sogesl gl Sis 0 aS
a5 oapo Ol odlae (0,5 Jlad g JLiB slr jn
0, Slae ol Aiuiles a5 00 U SHde ol ) ogs
Disu O |y sa s Gld odlac

Sl yod 50,5 Jloosl gl m (=0 y0d lrogi 3l S5
B9 TRX @l jei 5l eolaiwl JLosls slo o o isee
ool ls 90 0,0 1 oS Doy (gl s Sl T ]
g S gd ool o =l a8l o o wla 8 508
a0 Sl e ol o, S aslala s w5 le e ol Ken
gl g 0,0 yials a4 ale e (635 o Dld Ol el
el ;08 og LT aelzsly 0,0, Lo o, 8l o
JruS ol i L1, TRX @l o8 (Y012) o5
L Slplg 9y aals ol ol Sl 00,5 S 5 (55 >
Sl s plosl i dae ™ ass S 5,155 YU 5l ejla]
S e oS > ol 55 Sgedl aalllas ;o TRX
a Sl 0 ™ sy S e OB o, o 5l g Jley
oS JLs TRX ol jes 5l Gaa ,ol> aalllas 4o
gy s ol pw 050 Mae glo JLild

55 reie Sl pad 5 ol jo Sl yed LIS 50 aalllas ol o
Olo—imy s Ol el (JL—3 slo s
Db adlol Sis g ol jo ol el an JoKe (i oS

1€ )lgs o a)Ladd 1 I€ 2)03 e3)3 § (ibOLY) (i)Y (ale aslilnd

s Cdlad (g g s pol ialS 3o,k sla S
iy TV A e 1y 050 S o Slews (was
30 s=iloyd i3y 45 Sl ool lazd ¢ 8 Solei s
ol S oy 1) (pege )0 508 A4S Shlews jo O
0L sl Ysmame 0l 5o (3555 izman TV sl 350
oa—iasl | aalg i g 09 o oolaiwl lesly slos g J8
2 9 She by b 45 A oe (LA (o o] o
el 6510 L a0 93,08 S e sl et
Sy o) an g Sgwl lsaisl 5l Laaisl
s SO LSS laan 4 S g b, 5 ™Y uS e
ye—loas casols o ploul atel S JLad Ol jo 0 o5
SreS )l b e K 050 50,0, 4z S

RIRVCEA R
5o ool Bl pas o Sas o Sl e Lo Ll o
Sleslewl b o (6l pw Lo poi ol , ol asllas
Ol 50 (S350 G s adS e 50 e Sl 4SS
30 JLbl o e oo S el 3l eolaiwl 4 sllas
Lrﬁ‘ds L;da_w)a_wc O O e g ‘Lr"’b ‘krﬂ}’
t (i eyl jgiS ) M ae Joli el 4l
Dae 5 oS (Sl 160 e Sl (il 4l
Jolss s i 4l 0 g0 ib oo slonso o
g Ho—Sdd (oSl Jole O ae Ay SlBgd Ca B
il oo Slow pladl o il SMae ¢ ) jgilS]
S e L e ;8B L bl e (oS lallias
e plasl Sl gy 9o o |y JL—2B sl s
—olad ablis LL, UV [ WP I EPRVIPUL SRV 3
a>lge (G090 i, Hloj o Dlac gla Jlsl >
IV 06 s0imme e yhas iolislan ;e gools s
=N a v DYl ail 5o,k 5l ales e s O _ac
0,138 50 @l a8 e SLS calysye g N ol



https://jap.iums.ac.ir/article-1-5686-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-07-14 ]

SFMA sLa 03l slssl 4y oM Sl e 3l o 5l om
O Sy oy Jols Lyl ol a3l
PITAZEN SOV § IPRNIGA ¥ - IO - Y- PN RV (PO S ) B YV
L SlgSl g oy So bl ((—tduaiz slo Az 2
aalllae ™ slosls lezs |, SFMA &lilcal 09— 4o
oo o iy a3 45 ol ol il K 5 Slgn
S5 so sl ye3 Jolds SEMA (slaiygnjl Golssl
9 A ddB 5 STl e S o0 09y Saal S
S-S o D) g jplateas ol 5 (S oS LS
3% ied Wgh oo (et (S DMLae Dja S
e )by Gl L o olin o8 gan J2l e
e ol Lol Gas sl 5 o6 iy illant Lulol
Coledyd 5 655 o Sl S aeldl § S ynan SLAe
g S 653 olml gl earS S, b S8
Syse e TV ag g 25 e OIS o8,
ahlal jo Seis o Ol pei b emndid Sl jod (55

Db Jds e 4 SFMA

L metid Sl jod 90 )_mj\_f slo slas asllas ool mols
)3 Sgte 4 9lgi oo I 5O T 5 (SES 53 (S
3,0 7S Lo lo ) s 0 SFMA wlilil g oo, Shae
38 o Lo ndis Sl o3 50 4 S ol o slxils
C=S yo g od—d Gld OMac ey 4 gl Sis
UT = oj)l_c A uol_> 4_’>5.s rm.a.u uLuroa 4.1.4_».0.’ 94
b et 5 5 agens 3 eolisal Ly (St 9 iy
ol s 55 5 bl aile 5 gl
9 L)“—"JB‘ - L_;’L».a_.w») 6‘)—’ o..\_.,.:u‘y.c 6Lm)L».a.o S
as |, SFMA il 09 a0 9 0, Shos 040
S oy sl ped ol 5lesla ol g5 o w0 ,9] s
Sk by gl eolai il yge oy o SS9, S0

il de (S - (eS8 0 Sl

=S Lo a0y Sy e o 5l i Ol el
Dy =0 480 0,0 S du M o], 8l 5 A S 00 S >
0,0, 05 5 655 o LS o s o gl adal, Gl
S 5 555 yo DDae b o az g LB s L
=y o—eyo g ol Lyl i 5l a S gl 8l o ol 88 e
A yomie e ddaly ol ool lis sy
L il 00 0,9, 68 g0 9 9,3 S 4 Mie o, 8l
Ao Mt ol 31 o |y assly s wis la Sl daxe
bbb o Sglay ales o olais] Ll i eie 00, WS
azsl ol sl en ) S )55 o S180s o, Shae 3T o
oS (gl gSl (s 5 ) Sloe o il LLS e
A2 o i ]y 0,0, 68 5 (655 o DlS

ol 8l 059 Dl yod oy ook 5l S0 s Sl el
Sibedld il (oS ok g ailioe 9,0, sl
@Sy g 051,800 o il sows wld oM _ac
A 093 aallhe o il g Lud MV sl 5 S S
Cel ailg o et DL pod 45 DSy A 5]
g Ol 88 et ca s oS O ae e Lo o)l
Sl ol ol ;508 (s 51T 0525 G 655 0 anml
0 as aolidl gl 8 o b 4 (68, Slee OIS, >

A 35S ol D oo Yo 0 00 dlgie 8)lg0 dy a5 Lo
aslllas ol o e bl | oM Sl wled 4 S 0,5 5,8
(sias g oad Old olae 1 55 i L el a iy
Pl S BB b ) o 655 e a4l LS
Ol sl a s o 4> 8 o olly o (JL—sB
Al odMlae 5 JLil slo s jo Dae e Jled
Cdgame () yage Sl (50 A Wi () A5 (555 o
il o asllae ol slo

50 LS lwlis 4 S8 Bual SFMA oLl
LSl SIS ey g e is 4 (S > slagSl
5 8 Lo gogejl , ol aalllas jo .0 il oo —Dlac

Oh3l 3)3 § (@BGL (WYeY P83



https://jap.iums.ac.ir/article-1-5686-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-07-14 ]

e goler iy &y S Sl pad 33,5 L1 53U

References

1.

10.

I1.

1€ )lgs o a)Ladd 1 I€ 2)03 e3)3 § (ibOLY) (i)Y (ale aslilnd

Olsson CB, Nilsson-Wikmar L, Grooten WJ. Deter-
minants for lumbopelvic pain 6 months postpartum.
Disability and rehabilitation. 2012;34(5):416-22.
Pierce H, Homer CS, Dahlen HG, King J. Pregnan-
cy-related lumbopelvic pain: listening to Australian
women. Nursing research and practice. 2012;2012.
Al-Sayegh NA, Salem M, Dashti LF, Al-Sharrah
S, Kalakh S, Al-Rashidi R. Pregnancy-related lum-
bopelvic pain: prevalence, risk factors, and profile in
Kuwait. Pain Medicine. 2012;13(8):1081-7.
Mohseni-Bandpei MA, Fakhri M, Ahmad-Shirvani
M, Bagheri-Nessami M, Khalilian AR, Shayes-
teh-Azar M, et al. Low back pain in 1,100 Iranian
pregnant women: prevalence and risk factors. The
spine journal. 2009;9(10):795-801.

Eggen MH, Stuge B, Mowinckel P, Jensen KS, Ha-
gen KB. Can supervised group exercises including
ergonomic advice reduce the prevalence and severi-
ty of low back pain and pelvic girdle pain in preg-
nancy? A randomized controlled trial. Physical ther-
apy. 2012;92(6):781-90.

Davenport MH, Marchand A-A, Mottola MF, Poitras
VI, Gray CE, Garcia AJ, et al. Exercise for the pre-
vention and treatment of low back, pelvic girdle and
lumbopelvic pain during pregnancy: a systematic
review and meta-analysis. British journal of sports
medicine. 2019;53(2):90-8.

Colla C, Paiva LL, Thomaz RP. Therapeutic exercise
for pregnancy low back and pelvic pain: a systematic
review. Fisioterapia em Movimento. 2017;30:399-
411.

Bandpei M, Ahmadshirvani M, Fakhri M, Rahmani
N. The effect of an exercise program and ergonomic
advices on treatment of pregnancy-related low back
pain: a randomized controlled clinical trial. Jour-
nal of Mazandaran University of Medical Sciences.
2010;20(77):10-9.

Davey E. An exploration of women’s experiences
of wellbeing and peer support during pregnancy,
through attendance at midwife-led aquanatal exer-
cise classes: Bournemouth University; 2019.
Kokic IS, Ivanisevic M, Uremovic M, Kokic T, Pisot
R, Simunic B. Effect of therapeutic exercises on
pregnancy-related low back pain and pelvic girdle
pain: Secondary analysis of a randomized controlled
trial. 2017.

Beyaz EA, Ozcan E, Ketenci A, Beyaz MM. The
effectiveness of pregnancy rehabilitation: Effects on
low back pain and calf cramps during pregnancy and

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

pregnancy outcome. ASSESSMENT. 2011;26:29.
Macedo LG, Latimer J, Maher CG, Hodges PW,
McAuley JH, Nicholas MK, et al. Effect of mo-
tor control exercises versus graded activity in pa-
tients with chronic nonspecific low back pain:
a randomized controlled trial. Physical therapy.
2012;92(3):363-77.

Ferreira ML, Ferreira PH, Latimer J, Herbert RD,
Hodges PW, Jennings MD, et al. Comparison of
general exercise, motor control exercise and spinal
manipulative therapy for chronic low back pain: a
randomized trial. Pain. 2007;131(1-2):31-7.

Kim K, Park R-J, Bae S-S. Effect of diaphragmatic
breathing exercise on activation of trunk muscle of
patients with low back pain. The Journal of Korean
Physical Therapy. 2005;17(3):311-27.

To W, Wong M. Factors associated with back pain
symptoms in pregnancy and the persistence of pain
2 years after pregnancy. Acta obstetricia et gyneco-
logica Scandinavica. 2003;82(12):1086-91.

Hayes J, Cue R, Monardes H. Estimates of repeat-
ability of reproductive measures in Canadian Hol-
steins. Journal of Dairy science. 1992;75(6):1701-6.
Damen L, Buyruk HM, Giiler-Uysal F, Lotgering
FK, Snijders CJ, Stam HJ. Pelvic pain during preg-
nancy is associated with asymmetric laxity of the
sacroiliac joints. Acta obstetricia et gynecologica
Scandinavica. 2001;80(11):1019-24.

Ostgaard H, Zetherstrom G, Roos-Hansson E. The
posterior pelvic pain provocation test in pregnant
women. European Spine Journal. 1994;3(5):258-60.
Alghadir AH, Anwer S, Igbal A, Igbal ZA. Test—
retest reliability, validity, and minimum detectable
change of visual analog, numerical rating, and ver-
bal rating scales for measurement of osteoarthritic
knee pain. Journal of pain research. 2018;11:851.
Taddio A, O’Brien L, Ipp M, Stephens D, Goldbach
M, Koren G. Reliability and validity of observer
ratings of pain using the visual analog scale (VAS)
in infants undergoing immunization injections.
PAIN®. 2009;147(1-3):141-6.

Fairbank J, Couper J, Davies JB, O’Brien JP. The
Oswestry low back pain disability questionnaire.
Physiotherapy.  1980;66(8):271-3.

Kuciel N, Sutkowska E, Cienska A, Markowska D,
Wrzosek Z. Impact of Kinesio Taping application on
pregnant women suffering from pregnancy-related
pelvic girdle pain—preliminary study. Ginekologia
polska. 2017;88(11):620-5.

Elden H, Ostgaard HC, Glantz A, Marciniak P, Lin-



https://jap.iums.ac.ir/article-1-5686-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-07-14 ]

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

nér AC, Olsén MF. Effects of craniosacral therapy as
adjunct to standard treatment for pelvic girdle pain
in pregnant women: a multicenter, single blind, ran-
domized controlled trial. Acta Obstetricia et Gyne-
cologica Scandinavica. 2013;92(7):775-82.
Sihvonen T, Huttunen M, Makkonen M, Airaksinen
O. Functional changes in back muscle activity cor-
relate with pain intensity and prediction of low back
pain during pregnancy. Archives of physical medi-
cine and rehabilitation. 1998;79(10):1210-2.

Fellin RE, Rose WC, Royer TD, Davis IS. Compar-
ison of methods for kinematic identification of foot-
strike and toe-off during overground and treadmill
running. Journal of science and medicine in sport.
2010;13(6):646-50.

Baines S. Aquatic exercise for pregnancy: a resource
book for midwives and health and fitness profes-
sionals: M&K Update Ltd; 2010.

Mehling WE, Hamel KA, Acree M, Byl N, Hecht
FM. Randomized controlled trial of breath therapy
for patients with chronic low-back pain. Alternative
therapies in health and medicine. 2005;11(4):44-53.
Mohan V, Paungmali A, Sitilertpisan P, Henry LJ,
Omar FA, Azhar FZ. The effect of core stability
training with ball and balloon exercise on respirato-
ry variables in chronic non-specific low back pain:
An experimental study. Journal of bodywork and
movement therapies. 2020;24(4):196-202.

Boyle KL, Olinick J, Lewis C. The value of blowing
up a balloon. North American journal of sports phys-
ical therapy: NAJSPT. 2010;5(3):179.

Cohen J. A power primer. Psychological bulletin.
1992;112(1):155.

Waller B, Lambeck J, Daly D. Therapeutic aquatic
exercise in the treatment of low back pain: a system-
atic review. Clinical rehabilitation. 2009;23(1):3-14.
Shi Z, Zhou H, Lu L, Pan B, Wei Z, Yao X, et al.
Aquatic exercises in the treatment of low back pain:
a systematic review of the literature and meta-Anal-
ysis of eight studies. American journal of physical
medicine & rehabilitation. 2018;97(2):116-22.
Smeets RJ, Vlaeyen JW, Hidding A, Kester AD, van
der Heijden GJ, Knottnerus JA. Chronic low back
pain: physical training, graded activity with problem
solving training, or both? The one-year post-treat-
ment results of a randomized controlled trial. Pain.
2008;134(3):263-76.

Baena-Beato PA, Artero EG, Arroyo-Morales M,
Robles-Fuentes A, Gatto-Cardia MC, Delgado-Fer-
nandez M. Aquatic therapy improves pain, disabil-

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

ity, quality of life, body composition and fitness
in sedentary adults with chronic low back pain. A
controlled clinical trial. Clinical Rehabilitation.
2014;28(4):350-60.

Pires D, Cruz EB, Caeiro C. Aquatic exercise and
pain neurophysiology education versus aquatic ex-
ercise alone for patients with chronic low back pain:
arandomized controlled trial. Clinical rehabilitation.
2015;29(6):538-47.

Cole AJ, Becker BE. Comprehensive aquatic thera-
py: Butterworth-Heinemann; 2004.

Gabrielsen A, Videbaek R, Johansen L, Warberg J,
Christensen N, Pump B, et al. Forearm vascular and
neuroendocrine responses to graded water immer-
sion in humans. Acta Physiologica Scandinavica.
2000;169(2):87-94.

Stuge B, Hilde G, Vollestad N. Physical therapy
for pregnancy-related low back and pelvic pain: a
systematic review. Acta obstetricia et gynecologica
Scandinavica. 2003;82(11):983-90.

Sheikhi B, Letafatkar A, Thomas AC. Comparing
myofascial meridian activation during single leg
vertical drop jump in patients with anterior cruciate
ligament reconstruction and healthy participants.
Gait & Posture. 2021;88:66-71.

Haddas R, Hooper T, James CR, Sizer PS. Volitional
spine stabilization during a drop vertical jump from
different landing heights: implications for anterior
cruciate ligament injury. Journal of Athletic Train-
ing. 2016;51(12):1003-12.

Rosario JL. Understanding muscular chains—A re-
view for clinical application of chain stretching
exercises aimed to correct posture. EC Orthop.
2017;5(6):209-34.

Dischiavi S, Wright A, Hegedus E, Bleakley C.
Biotensegrity and myofascial chains: A global ap-
proach to an integrated kinetic chain. Medical hy-
potheses. 2018;110:90-6.

Wilke J, Krause F, Vogt L, Banzer W. What is evi-
dence-based about myofascial chains: a systematic
review. Archives of physical medicine and rehabili-
tation. 2016;97(3):454-61.

Fong SS, Tam Y, Macfarlane DJ, Ng SS, Bae Y-H,
Chan EW, et al. Core muscle activity during TRX
suspension exercises with and without kinesiology
taping in adults with chronic low back pain: implica-
tions for rehabilitation. Evidence-based complemen-
tary and alternative medicine. 2015;2015.
Alamooti G, Letafatkar A, Shojaedin SS, Alizadeh
R. The effect of adding high threshold suspension

Oh3l 3)3 § (@BGL (WYeY P83


https://jap.iums.ac.ir/article-1-5686-fa.html

[ Downloaded from jap.iums.ac.ir on 2025-07-14 ]

46.

47.

1€ )lgs o a)Ladd 1 I€ 2)03 e3)3 § (ibOLY) (i)Y (ale aslilnd

e goler iy &y S Sl pad 33,5 L1 53U

training to low-load motor control exercises on pain,
function, and swing posture in women with chronic
nonspecific low back pain: a randomized clinical tri-
al. Journal of Research in Rehabilitation Sciences.
2019;15(1):1-12.

O’Sullivan PB, Beales DJ. Changes in pelvic floor
and diaphragm kinematics and respiratory patterns
in subjects with sacroiliac joint pain following a
motor learning intervention: a case series. Manual
therapy. 2007;12(3):209-18.

Hagins M, Lamberg EM. Individuals with low back
pain breathe differently than healthy individuals

48.

49.

during a lifting task. journal of orthopaedic & sports
physical therapy. 2011;41(3):141-8.

Finta R, Nagy E, Bender T. The effect of diaphragm
training on lumbar stabilizer muscles: a new concept
for improving segmental stability in the case of low
back pain. Journal of pain research. 2018;11:3031.
Huang L, Liu H, Zhao L, Peng L. The Effect of Ex-
ercise Intervention Based Upon the Selective Func-
tional Movement Assessment in an Athlete With
Non-specific Low Back Pain: A Case Report and
Pilot Study. Frontiers in Psychology. 2020;11:2010.



https://jap.iums.ac.ir/article-1-5686-fa.html
http://www.tcpdf.org

