Research Paper: Influence of Structural Corrective and Respiratory Exercises on Cardiorespi-
ratory Indices of Male Children Afflicted with Kyphosis

Hasan Meamarit, *Maryam Koushkie Jahromit, Aliasghar Fallahi!, Razieh Sheikholeslami?

1. Department of Physical Education, School of Education and Psychology, Shiraz University, Shiraz, Iran.
2. Department of Educational Sciences, School of Education and Psychology, Shiraz University, Shiraz, Iran.

[STETILTIF Meamari H, Koushkie Jahromi M, Fallahi A, Sheikholeslami R. [Influence of Structural Corrective and Respiratory Exercises on Car-
diorespiratory Indices of Male Children Afflicted with Kyphosis (Persian)]. Archives of Rehabilitation. 2017; 18(1):51-62. https:/doi.org/10.21859/
jrehab-180151

d " https:/doi.org/10.21859/jrehab-180151

Received: 01 Dec. 2016 _ ABSTRACT

Accepted: 16 Feb. 2017 [ITE Structural deformities can impair different body functions, and kyphosis is one of the most common
¢ postural deformities. It seems that kyphosis induces unfavorable effects on the respiratory system. Impairment
of pulmonary function, in turn, affects spirometer indices significantly. Some previous studies have indicated
a positive influence of corrective structural exercise on kyphosis. Recently, respiratory muscle exercises were
considered as one of the treatment methods of pulmonary disease. The purpose of the present study was to
evaluate the influence of structural corrective and respiratory exercises, for a period of six weeks, on cardiore-
spiratory indices of male children, afflicted with kyphosis
The study population included male students in the age group of 10-12 years in the city
of Bandarabbas. After obtaining signed consent forms from their parents, 34 boys with kyphosis were selected
using the convenience sampling method. The extent of kyphosis among the participants was measured using
flexicurve. Only kyphosis cases with an angle of 40 or more were selected, assimilated, and divided into three
groups. The first group underwent structural corrective exercises (n=10), the second group partook in respira-
tory muscle exercises (n=12), and the third group was the control group (n=12) in accordance with kyphosis
level. Respiratory indices including inspiratory reserve volume (IRV), expiratory reserve volume (ERV), maximal
voluntary ventilation (MVV), forced vital capacity (FVC), and forced expiratory volume in 1st second (FEV, ) were
measured using the spirometer, and maximal oxygen uptake (VO, ) was measured using a 20 m shuttle test
before and 24 hours after the last session of exercise/training. Exercise/training was undertaken for six weeks,
with three sessions per week and progressively. The findings were evaluated using SPSS software version 21.
After confirming the normality of the findings with the help of the Kolmogorov-Smirnov test, analysis of covari-
ance (ANCOVA) was used to statistically compare post-experiment variables of the three groups by controlling
the possible influence of pre-experiment variables.
[EBIE The results of the study indicated that IRV (P=0.001), ERV (P=0.001), FVC (P=0.001), and MVV (P=0.001)
increased significantly in the respiratory exercise group compared with the control. Similarly, IRV (P=0.001), ERV
(P=0.001), FVC (P=0.007), and MVVV (P=0.001) also increased significantly in the respiratory exercise group com-
pared with the structural corrective exercise group. But, there was no significant difference in FEV1 (P=0.126),
VO, (P=0.490), and kyphosis degree (P=0.380) between the study groups.
ﬂm According to our findings, it can be concluded that there is an improvement in cardiopulmonary
function indices following respiratory exercises. Keeping in mind the ease with which they can be performed
and the fact they do not require special devices, it can be firmly stated that respiratory muscle exercises are
more efficient than other corrective exercises during a brief intervention period (six weeks). With regard to
the approved influence of structural corrective exercise in kyphosis in previous studies and its relatively inad-
equate influence in the present study, it seems that corrective exercises need a comparatively longer duration
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Corrective, Respira-  : (probably 12 weeks) to prove effective. A limitation of this study was the lack of controlling false habits in daily
tory muscles, : physical activities and postures that could have had an influence on kyphosis. Its evaluation is recommended
Exercises ¢ for future studies.
P N ]
* Corresponding Author:

Maryam Koushkie Jahromi, PhD

Address: Department of Physical Education, School of Education and Psychology, Shiraz University, Shiraz, Iran.
Tel: +98 (71) 36134666

E-Mail: koushkie53@yahoo.com

)|



mailto:koushkie53@yahoo.com
https://doi.org/10.21859/jrehab-180151

Voslaid. 1A 0)90. W45 g o ety gl

6523 9 8 L UAALE 1 wndiS OMAS g (5 Ud L (o] Sy yod wiid o il
3985 4 ¥ism Js YT 6 9 g 535
5 Ml 403l 236yl fo ot (55 aye® s slass

'Q‘ﬁ‘ ‘}‘)ﬁ‘:' s)"):..-:s olils ‘g“h‘m‘j)j ‘5."1.3)3 P,lﬁ saseisly ssﬁ)’)j ‘a,lcj ‘53.\{ Caﬁ; 05;—\
u‘ﬁ“ s)‘}:..:: s)‘ﬁ:.l olssls sgul.’..aﬁ‘j)g ey (5519 sasisls ey ts“’l“":"‘b) @;—Y

'y s 1AD 3TV sl s g
KR8 oot YA s s g b

(Snig Slas il Sl ) oK 9 0 IS 55l (s i 6o Lo 5l oo s 5 s slas i L ERE
2 kg B jsbas (5925 0, Sles 10 PLST 058 o x4 S o3 s ol 2 pgllaels BT purj9iS 4 )le ol
i g 25 39S 4 le 1y (655 > Dol iy o5 e 3l g (slo g5 el SIS 51 (5 g g slagasls
Bl B 095 o0 435,503 55 (5929, Shos PG il lons 53 (5505 gy S Dl 4 gl O slagyy yo3 |5
o 59825 4 Wiro g (5925 9 (5113 Lo ASE 3 units S g (5150 2Vl (slincys o5 42 i 3y 2 2l
900 42 39S 4 e Gy 5585 VE 45 iogy pobee yats g JUo VY B Vo (g (30885 0l (5 bl anal [EDPEIEEDY)
ot 985 5 ySojlil cilante (15 ks foalitl Lo iogal 598 daly i ol lisyally Sl dabicald, (523,5  g o yiasd o
(5™l (5205 09,5 s dy g i (g3lliam 58S 4230 ol ez 0 B 5l Tl (gl ey 305 (5 lrinli wls
05655 o Joli o gi9gail (551 (S aSLE Wit e (i ) +) 5235”9 (55 VT (i S 033505 4585 YY) (5 5L
Jol 4l o (ga33l 158 w22 9 (MVV) (53| dsges 2o (FVO) s )Lzl (Gl ) (ERV) o33 0053 2> (IRV) 0
Adlipy oy90 jlamy el Y o L e oy Bl e Vo o0 TL VO, ) Bpan (5emST 25Ta g siogueas 3l oslizal Ly (FEV))
Soolazmul b loazdly b o | eanlid (be, dy duls dus dian (0 g azin il Cide dy o pod daliys ad (5,03l o2y yad
29 008 S0l (5l e Al (512 gyl B TgalsS 19051y Uzl 4ol 3] g 28,5 ol SPPSS 3l 5 Y1) a5
s 03Licf (ANCOVA) Gy fsS” Jelo (gl Sl aagasliian 5o oz slocglis ;2551 09,5 dus (gl g

9 (P=+/++ V) FVC (P=+/++1) ERV u(P=+/++ 1) IRV _jtals3l oo gmkis cdliae (clircys o ol Lt ot gt
9 (P=+/+ Y)Y FVC (P=+/+ + \) ERV (P=+/+ 1) IRV (gloyasls (iul3il cymizmad g JyiS 09,5 b duugliio 1 (P=+/+ + 1) MWV
Lbog, (e 39S 423 5 P=+/FOVO,_ (P=+I\YHIFEV, g9 so (5 ios (o>Dsl 09y duslia s (P=+/+ + )) MWV
(P=+1¥A) s Lt (g folimo caglis

39910l 5 (i3 DL (gl o 3l g SosstlS slR S L i3l oaalin 5 pil (ko slaaily 4y azrgs L IS

o A
a5t Sy 9 o DA ol iy el 538 22) S o a3yl ol Ay 4 BSS Haajlgaals
AL,a)’)é‘S)l:...'isl..a@)Lo‘é‘b@,ﬁo&&glﬁolﬁgng.wl‘s)l:...'SL.;@N—o‘sh@,ﬁjjh‘}fjw‘sjﬁﬂsbw omdis o8 5, Sles
‘_glﬁ(m\\’Yl.obl)‘5):..:.._.4C,La)’..\..;)‘sa,lé.:qs).bl>é.,i:d)aQT)lcbu)ﬂsfmc,&:ﬂoLaﬁ.bd)o},éﬁSg,lj&&lS OOlas o >dlol 598,
lacled 10 5985 5o 2 5o (S SlaCandy 5 (35, bl glacle 58 pas (izres ol sl by yaT (ol (S U o (g

5945 o0 dpuogi iy ] Sl o o 3145 Cand polo Guiiod glacygama Jlailyy, =3

AR S5LsS Jelse 5l o il e 0 97z o o

o (o] sl by g s g i el a5 0,8 0 Oltld STy sl oiali g am0 g0 s Slalllas

cygins izl Cand ySoe S0 gt K s Sgdge DS sz o0 Gogas 4y liee cnl g Sl ol
il 45" s gllacls &l s g il ol 1] ol

AT SES w0 55

(D339 pole 9 (S Cun i 09,5 oulidily; g (i pale uSadls ol e olSily 1 LIS
+AA (V1) YAAYEPPF o oals

koushkie53@yahoo.com :4ebb|,



mailto:koushkie53@yahoo.com

3985 gl o bl 2alS cel g )lisle (S
s lonial Wl oo Wy yos cnl L] 098 0 (Slains
9 Bl (Dlae (slaoy)S (0,5 Sialon G2)b 5l (Somdy
5l ol sl pod S by 5390 b alle
95228 Jated S0y o5 9 (595 9 (82S (gl yo5 Jals
8,5 3gupe by gmniits Dliae (gl yoi [V -] ol Dliae

DOV st o 09e2 1, 652, 3,5 Loe Yeazo! o> cdLae

Silsp 5 lle (ol slagyes il b b
s9S asjle p patie by g sy g el
Sl tagy [V YV Y] ol onds alol (6l Sliios
lazd S bl S (glaay i obul s Logos oadplon
SHlae (RS p Tandy Sl PlS sgugp 3 JWS olEs
gl 1510 xge 40 sddaas CDlac Cy gl g odbolisS
5985 dagly reSloo Sz yd b g0 (20l 4y el g o
zly PNl Glocpyed adliy ;0 ES L0 5l g b goge;l
5 90 dulie Bun b a5 tagh wls IMV] s oLl
ey Olgmils 69y S3ls2 5 )3 (Dol asliy
S3lgp Slagn yo3 dSi) 9529 b a0 LAS b plonil 5945
O (g s oo SRl g )lolins s | sy Sl
S 09,5 9 S il (2ol 1 ye 09,5 ;0 39S 44l
LYV 8 s 0925 (5 loline crglis (sl >l

sont5 e sl yod Cario ;315 o g3 ol gDl

g o S )l (5905 3, Shae o y3 45 plags Lo o,
PP RNPOC IR [ PV LR EEL AW
oizmen [YEYO] 0,5 0 lil 4y sl (oo oylylows 590,
P95 G9e Ohlem sy p Gl Ceely Lagyy yo3 (ol
2 o5 e slogcy o3 il ogas o [YF] 09 oo
b aid <l chgh 5988 4 GbMie (592 5 old sl el
oy yo3 (£25u Hl pgas )3 anlighd SIS 44255

sy o0 a0 &1 (5398 ol (525 ploxl

A Sl gl |y (gashe Ml (Laghy cnl gl

0,5les dgute jokaie 4 caunlio (i yed dslipy (R 9
9 abgrpe glaasite o8y Gl LS 0 Souy 8
Aenlio 5 (w2 G0 (ol B el iy g0 ) ldore
omels Baa b g isle ool glacy pos asan gl 30
9259 B oy p (oudis SDlae slogy yo3 5 j9S
Cedyls Mgenl 0SS e ge 0SS e Juli
3k lse pz 5 Vol 450 Sl Mg bl Gl

9. Kendall

10. Inspiratory Reserve Volume (IRV)

11. Expiratory Reserve Volume (ERV)

12. Forced Vital Capacity (FVC)

13. Maximum Voluntary Ventilation (MVV)
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1. Frontal plane

2. Scoliosis

3. Sagital plane

4. Hyper lordosis

5. Kyphosis

6. Pott’s disease

7. Jess compression fractures nut
8. Scheuermann's osteochondritis
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14, Forced Expiratory Volume In First Second (FEV,)
15. Maximal Oxygen Uptake
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