Gy (S 2 pgle oK1 dloxe

yyaa )l{‘j Al b)w ' 8,92

Pl JUuilo (U5 B jELw 52 lojod g (oglie  Foltwl oy yo3 53U
ARYVARYA S SN YWAAANY seély )

"5 e TGl ol E 0T Cou S Wl co S acbld

Ol 0l (55309 pols 5 (S S 09,5 (85 i g psle Ty sollusl ST oK1 (5559 Sidsn5e 45> il )
3151 o8zl bl X ol eyl prd (B5y9 pole 9 S Sy 09,5 S Slikisg g pale o1l o ollwl 13T oy ¢y Lusils Y
5 <8095 59,5 5 b paastie Ll ¥ ol (IS Bipg pole 5 (S Sy 09)5 RS Slaod g pole IRl o pollus]
Olnl @y oy (S pole ol ( Sy 01> (B9 ye

LXVCCY

5 melil (glotsyad rizmad D9 oo ilie 4yl Lo (sl )3l slad aglie g (tolitl (slagped ST ) (B BB 9 Ao
5 teglio o olinul Sliyyed ol e pols gl jl Gun dede B gy, Jslite Sl sl el clojen taglis
D91 wllo Jlusle (U5 B Jlisbo  ((oglie 5 (olinl) ylojon

VYIYVEN/EY ()35 5 el VOVIVOEF/AY 16 ¢l FY/EVEY/FD fpo ke b Jluilo )5 Jo cdalllan opl )3 3,15 g,

s ojad 5 (giogio o islitul (JHS (sloog,S Jold (15 1+ 09,5 b ) (ssbus 09,5 o 4 (S g & p Sk
oS Hle g9, o3 ONgd & eliiwl 0g)5 .85 ploul didn 0 dwls dw g Al Culd Gde & pyed gbadoly UG

05 95 2 | e plojen 0g)S 3l plonl aly o )3 01138 Cygo 4 ) 1By (el Cudd 35 eglie 0g)S Azl
pouw Cuwlous ¢ al3 0)lasd Colus ¢ Jgiwld L o ¢ Jgtmpn Ll yad claojlil 0,8 Tal dds o (0 1) Soglie o ol
A5 6ySoiluil s 93 5 S5 S 920,58 gy 4 leidgel G ol 0395 g (Sl

Camd lajon g (olitul (slaog)S )3 co o 0395 g (Jgiwbd b jhB g lojen 09,8 5 co oy Jytamw (L b a8l
JysS 09)5 4 Cud plojen g (eliinl 09,5 ) o oy 0395 (pimen (pSe/+0) Oy (Ui (gl dxe GEIBI (e I S 4
(pSe100) casly (gyly pme cglas

Jilie (055 53 B o)kl clopadls (B SRl ca (aglie 5 (oliial Glojen (nyed 5 (malial (507 16 5 A
D9 s

Jlilio 05 eld bl g lojon yod o stoglio (207« iolitl (2503 L0319l

[ Downloaded from journal .jmu.ac.ir on 2025-12-17 ]

Oyl lytd 5399 pole g SN i 09,5 ¢yl Sliuiog g pole olSutily o galluol 13T oSl ¢ Luily 2 gmane B Nwnn g
SYAVVVOYY -5 : pilod SANYYFYVER o8l hojnik1937@yahoo.com : e !

YRR 5l ) oyl Y 090 /(S5 f,lﬁ olKzils Al


mailto:hojnik1937@yahoo.com
https://journal.jmu.ac.ir/article-1-301-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-17 ]

o Jlaslis 0B5 b Sl 5 Olojod 9 (giaglie gialiiuwl (2 o 5 /01 0n 5 S

(V0) dgib ooyt T i bl =SSl 958 03900 y> &S
oot b Bl b L5 Gl 85 iaglie (slaidiyg o L
Sleedipy 4 Cans g YU g ase Bge Caoglie
By lad HL wslsl ilidl 4 a8 aed e toldil
o 1595 (B mle cage Gdo SUsb 55 9 el o
o olwd )bl G5l g9 cnl S edie o
ol i Ul 3330 o o ol S ol 5 i
o g Mo Oladss b cpl b (VY e A) WS ol gy
S Ol yed &S W e olis Cladss Sy (VYY)
0)lg3d Cuoles yusi b Wilg pod dedily g lawgio «codoolisS
o ok 039 g o ol Jgby gLl Jkd e gl
sioalie Ol pod a5 A o L Lyl 58 bl ansly b))
Ll L(Ye=1Y) 03,5 o o lay o)l cuolbus iul8l cely
=S Sladgesl 3l s o tolital 03,5 e (slagidgs]]
o Sladss Sy (V) Casledd (5155 seglie 0)S
b dwlie )3 (daglie 03,5 cpyed 09)5 )3 (5l gne gl
g elitl Glojen (305 (1) Wmdgei (Lt J5US 095
sedbs o Slae O))t’Ulf &y &_s““’U’ ob;c 4 o Seglie
dog Boem ol Slslen LiSly 5 (el )
4 pie  Jeglio— geliiwl lojen (pyed (YY) Cuslond
csoolitol Ol ped ) gl b &S 20d 0 (g3ast0 (glog )5l
Sl (25 e > b (1Y) 55l ©glds ol 4 (Seglia
Syide slaygme Sl plojen g (aglie o gelitel Sl jed
2 A gy adllas wigdo Cguome (o559 (sladid) 4lS
A0y 52 63L5 Cumnl 1 el lojen b s jbo 4y S
03,55y o D8l )3 eglie g eldiwl il yed (YY) ol
okl e ORIP s 5 s e Rl el
> u.‘a) dh"’)lﬁi) Colus WL.A.O uw‘)ﬁl 9 ujy.wb.)
piisn Sy g IRl el gl b & o 23,5
Sl B oo Slas g (glidle Ols eus (YY)
OSee yal cpl & canl glite 065 9 l3ye Gl > D)9

2 Frank Starling

doio

0509 Sbi g v biyg Sy b8 Zlllac]
phaie Oliped 4 ol 55 )00 (B9 meds ln
S 8yl cnl Bl pliiee (V) 3900 o3l (o555
oy 9y iz b (objyy cilise slads,
buwg 0B (b9 amdyd )35 0 LSS5 )3 3, e
WS o ol Y el g8 (V) A5 sliy, Morganroth
L g paitene bLS)I(R) 0,85 glad x (P) ;Lid L (T) o5 a5
2yl weSae bl )l (M) o)lgrs cuolus

Ol Gy ()90 )8 5l elbl (19l dlate cyle>
ol Loyl b S o A5, glisS 4 B dlae oS sm e
bas oy glad @ o)lesd Coolbus Cuni g 0y JLid oy
Gy V) Wb e play oad Tl ()18 5L L gilles 4 20
St ) Sl ol o ol (loszy ] 5
L oS d9d e B sl Sl 2 5 BB JsSse
oot (o €l uillaS Sl g poipw oppliel ial38l
S obry S & cih arg wl Gezpen (F) ol
do 58 G e 3 (B el I (S8 Spe s
Sl 093 3 () 3 sl (s Gliee Lol sl (65l
e Jb ool b (0) Mbioe GIFl (w2y JB Gl 4
g8 1L olpen (gilon b by (B glajlid b lyss oS
phaie o8 Sl e 53 (F) abiee I gilon 0
ye yolo &S sl Bl 1 (S IS5 B ¢ 0555
o HI8559 b8 3 )Shos 5 LSl 0,5 0 )8 Con 3)90
ol 2 oglle sl @Bl I8l (658 3o b ) ()85l
SBorem B poe) Slelen J iy Sl (oob i
OLBS559 B g9y (S, 58T saste lalllas (7) 51>
929 Slgdled s oo (L5 a5 0ad plosl 559 1
LS o 0ylg BB wllae oo Hb a8lSl e ¢ oldinl
e il P delsloe S (Beypmle ol 4 oS
oy & Loy pa> Jy oo (Bb (b ik o)l
OhByyg omzmen (WY ) Wb GRIE co Gl
o g 398 b e Jgrebs (S o Ugane iolical
B> 5y 290 (LBl g Jude Gl GRbxS 55

' T=(PxR)/M

YWD 5l ) oyl Y 0,95 /(K s f,lc olKisls aloxo

YoF


https://journal.jmu.ac.ir/article-1-301-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-17 ]

o Jlaslis 0B5 b Sl 5 Olojod 9 (giaglie gialiiuwl (2 o 5 /01 0n 5 S

7> okl )3 9 Sl g ged o2 )3 (B dadge)]
g 58 Tl 30T (el g0

M L e ) e

RPN cs“; ‘_ i Il
F ] S Gy A

L i ) g

Al 13 MU

D92 S)len U 5 B9y 9 Al ool adlllan 4 399 line
Slellsl < bgye o b oS Cuolls sl adsl Slle
g Ao e )3 g able Gie delidusyy  sdelcuy
3 okl ly o 01l aB)S (geil i 0 & (8
bl Sy pmasde Sy by ddge]] ell
wbicgls) pd g (ob)yy Sy Slellbl aslitiny leizgo]]
adlhs ) oyt slaSle b adllao 3,y g 13,8 ueS I,
0B Glew @ 18 Wie b awds ¥ 51 i cae Jolis 35
I8 o5 pRislejl @l e (Jloy alilie 555 2 L
Wi ) oy SShy kedseil 5 (JSan sl
Jos @ IS8 5 (BSA 4 BMI (o2 20

) Jgis) el

cde a5 3 OieS] Joo jS cdls s 4 el
U iz 93 O e gilie Glisld b g piob molSgen
iz Sligargm w6 by 0b5 ok g S oy de )
2l lbe s bRy 4251 (Jl nl b (V0) wil
‘4.».9; )‘)3 asdllao d)90 sk dl.mdw») 2 :)&:))’)9 u‘.)).a
329 0Uj 5 OhK)ys Gl )90 )0 (o5 (Slaodlsy e
olinnl yed b dige) 0 Leadls 4 dsg b o)
Slallas 5 ((olital 5 (goglie lajen ) Glojen g (sieglia
iz ) ploxl Jluile (U oy 4 (Uj <l g9y 45 (6394
g9 ool bl &8 ol oyl 0 gy JUd 4 ol aalllas
Ob) B SlSle 59y Glojen g (aglie 5 (Stoliul (e

3 b3S e b Jlusleo

SLRTIY
Sl 3959 slajbme (bl ladiges ¢ Sloyelllol 51
Sobue 09)5 oz 13 (Ssh il Solad panass g 4 g
—elitel lojen (i peS «staglie (pyed ¢ Stoliul (g yed
g5 s 58,5 a5 o b w15 JyuS 0g)5 g (steglie
9 oIV (St g +/0 S o3l o Ae 905l lgs o B ol
sojlil b cldlas 0 650l w2 Jgopd jl odlitwl b
@ el Cand A 485 Ve 09,5 b (glp Wged po «6,),SS
SlSen g pad GlepSy @by og0lsS L

Weidge;] oy SReS3ig ) Joso

BSA BMI i 39 3 PRI N SR 1Y
r i) AR g ) (b))
VIYFEY YAAAED YY/5VEF /D) YY/0EN VOMSYES/ Y FY/aLV/FF Voo eldl )
\VAAEVAR YAEYEF/AQ YY/FFEF/ e Vo /VWENY A NOVIYAED/ Y FOE¥/VY Voo eolie Y
VMNE-/ND Ye/OVEYIAY - YO/FVEY/NY  YAOFENY/YY VS AVERDNY YoLy/vy¥ \- Olejer Y
VY /Y VUOFEF/-4  YFFEVAE  VYNVEVFE  Vos/fyErA FFARYEY Ve s ¥

VYR Sl ) ojladds ¥ 0,95 /L ur (S 3 pole olasls aloxo

yov


https://journal.jmu.ac.ir/article-1-301-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-17 ]

o Jlaslis 0B5 b Sl 5 Olojod 9 (giaglie gialiiuwl (2 o 5 /01 0n 5 S

oS el (gteliiul (g yed | (BU plindg5 (St
A el eglie pyed GLL 1w 428y Ve VD olatu]
PS4 by 0> (ol (yad asly £, 5l L5 Lauidgs]]
005 | 9 MBIy (S S > 5 g3 p5) (05
by 3 1) (S Sl 2] (3,5 3y i gy el ye J
(05 S10g)S )3yl 0 (35 e 213 51,8 265
b plgl wdn cude 3 cpyed plsl S plej plp b
ek s San J pieek ol 0 Cliyes JSSon
E9 9 U 9 O % 42 L eizen (1) sl 03 ol

5 03zl Loialy adll 31 Logisgasl (e pod

(O Y N W Ve Oy 3o 2 31 Kt

J o s ol b o Slee 5 Bl o e
G S gy b colyiul 81)5450,8'6ST 5l eolaiwl b oy 505
Sip bwg b pSoilul pl b opuSejlul x93 g
81,8 505651 olSiwd 3l oolaiwl b Boye g I8 amascio
ooy & 3gejl <85 pbxl SAMSUNG EKO7
gl gl OBl Gl e g S el o
9 ‘;wb) le.bb)j.) ).) w‘).wl W9 ).) c.«JS dlﬂso)ﬁb
Coled « Jgtumo bl Hhad ((Jools bl Hlad (Jtuw
SpSojlul co ol (S o)lg> Cubis g (o  poiew
S dﬁfojlb\ G ol 0397 (gam 90 i, 51 eolawl b .
e 2o g iy 8 (oo (( SS90 88T 5l i
595 <93k o dw dba dw Jwgpj (22 S o)l Bk
(\C\A') JUQ) 9 U?“& J}A)S )l o3l l; UI) 9 b)..olﬁ
oo 0y Gysie > gyl gme Sglis (V) A3 305
Oseil Ul 3 09)5 Yz > b o395 adls g (o 4,
D91 1mogyS )3 I 339051 (39) e 4l a5 s osmliie

S)lol Julosi g & 55
9 B)lxe Bloul Sk dslome gl iy Lol |
Lodls @jg (g Jloy b edlatwl iuSle &l pss duo )y
‘_g)bulaw C.‘aw PN “6\1{9—9%1,:3 uyﬂ )I odlazwl l)
obily (39 Glwes (ooyp jslaie 4 AD (wyp P <e/40
aslho ").:“I 5 b ealal bo9] O}nﬂ 5 calises slrog,S
dadly T g i 301 51 Sldp oy el an g S8

4 Shapiro-Wilk test
5 Levene's test

st yod Sdoliy

dw g Aldd Culd Odo 4 ol eldiul oy ped doliy
b hegd ol tolit] o je3 05 plool duds azin )3 dunds
GBIV el a5 g9y 033D B plps 5 7P
Yol opd B hps TAr 4 & Jgl atin Jgb 5
o a5 b (lyd ) pldn ain > 4ddd
03> b by e bl 39S Jgerd )b
B gl =G B lps (YF) LS edal g e
(B glps 1) x (S 3)90 b do )] Hee ]yl
Jged bl p BB plys Sl [(eol el B obyo)
(YY) B bps iSle=Y oA =+ IV X oo 0 dploes 5

b obSls o) o Pl 4 lgwdgei] B lys
5 5 JypuS Beurer pm62 ziw jbyps olSuwd 1 edlatl
Gy 0D Cpasd 0dgdme )D (pyed OAD bas (ly
(stoglie (pped dalyy 03)S @l gy b 4 ()5l
A5 Ll a3 duds 4w g atis ol Gde 4 odulj
degili (35 w8 i o b o Jold (Steglie (3 p5
D92 Ol 5l s g 93L sl g 9l (35 5b g3l cudy sy
g 5> At )15 SO PO L Lot ped Jgl atian Jobo 5
Pl 4dds 5 U o 6ol 09 9 IS Ve b cw
3 S5 5 g a5 Sy L Ae B oy ped kb 25 o
Wpda 1SS So Jol ain jleg bl Y ) e s
2 glatin ly (yed asly g 45 (35 0jll 0)lgd
el I dd s phb e adn IS5 S bl
ozl b lagisgel (sl e )5S0 S (3aios SIS
(VA) 25 dglore T (Snajye Jgoy8

el LS5 K= e e /(M YYA —(+[-YVA x),5)
g b ol bl iy @08 3,500 4 dsg b Sdge)l o
ST 1 28 o m olas S Ll Sy 1 b 8 s
Olojen 09,5 (slp (upes b aB)S lai LSS
el (32505 53 5 il o gl ) ol (saglio— sroliul
Sl sly wba8)S s > awl> o ) plejer (leglie
A3l ply 2l 4 (eglio g (Jtalitul (slaog)S L )8 x>
O Olej e chal eliiol (pyed ) g ploj e
toglie (ye ) g Sas5 g (Ll @ (raliitul 095 )
b wB)S Hla 5> (ol eglie 09)5 )3 byl Chuad
IS Gl gelinal cpyed jI S (aglie (3 p09

3 Brzycki

YWD 5l ) oyl Y 0,95 /(K s f,lc olKisls aloxo

YOA


https://journal.jmu.ac.ir/article-1-301-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-17 ]

o Jlaslis 0B5 b Sl 5 Olojod 9 (giaglie gialiiuwl (2 o 5 /01 0n 5 S

o Ol o3y

:[ 200

IR

I. i I 100
0

JAS  Clse el

B oo d8 o Ghaedg W el am Gl ed gl

L;l);] JUeS 9 J..B s Qja‘ 03¢ L;meiim duwlio .Y )‘35&3
e sl 4l

200
100
I I T Ii
B :
JAs g | O N
B (< dd ca Gl o i jmdld

Crad 22y QG sa 8 il

D g Jsb s ol 0358 (asls slay Sl dulie Y 12905
oS s asliy g1yl

LGt Syl _:_A:-"
T T I I
I I I N
J s Cfla_jak (o e L

N ax g J e Jgimn ol b8 (looSibe anlie Y 10909
syed slodsly ]

Ll ).uw.OJ o3l (J‘ » 09u9 9 ‘39“’L5’° J;.\:u FICSEWS )1 Ju.‘a
sl ol 25 by Sy (g i 501 plol 51 LS

pBefore,After > =

9 M g )’l Cowd ke PBefore. After Q‘ PRl &S
5 (095 Sk Jl JSutite (oled] diged ) S8 plie
OAfier « (05,5 Yoz 5l JSuiite olfal &gad )3) dny ol
5 ISitze oled) wiged ,d) B polie jlme CBlpuil 34l
Ggai 53) dxp y3lie sloms Bl 3,950 OBefor 5 (09,5 oz

A8lioe (09)5 sl ) JSutize ol

=W

SRy o 9 Blae Sledj)l s ¥ g
s Jols 05 sy 3l dn g i Laingasl B (o )lsls
Py o)lwd Cusliud ¢ Jgtumn (bl jhE ((Jgmebd (LL
P e ok gy ce gl B olpd Cubs (s
ool s laddsyl ol ond @l Calise (glaog,S
<l 00 dusloee BSA 0y 49y o

5 2 ol 0398 Sl kS o T @l elal
toglie s alil 09)S Yl 3 co Gl 03g el
5 Overall Effect Size=Y) >p wolae JyuS 5 (ylojod
5 &2 Ol 038 Sl (295 G dwglie )3 (p<+/-0
e O9li5 Glojen g (relitul 0g)S o play 0395 el
ol it (Pe1-0) 31> ol JyS 05,5 L s
P e ol o padls g ca ol ooy atuly t el
Comd ()3 dme ORIl Glojon g Staliiul (p o3 (slaog)S
Y 9 slges ) (p<o/+0) 31> (L e ) S &
obl shS g st b kS st Ol
sdalin (g3 gme glis &5k sloogS (i Iyl
ol ks anly T ogeil @bs Golul  (p>+/-0) ais
Olojen (nyed 09)F (gt by b (adld g gt
Okl skad (p<-/0) 8l (gl gme Gl clad Sl ey

o355 5 b J g Jiols> ol 8 sl 5 ol
S i oyl gme @gley cudled o lojen g oldl

(69 ¥ Joges ) (p<-1-0)

1Yv44 )Lq.g A oyl Y 0)3.5/&5).:9, éfb}?g f9‘l“ oli.ﬁb‘\lqu

ALY


https://journal.jmu.ac.ir/article-1-301-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-17 ]

o Jlaslis 0B5 b Sl 5 Olojod 9 (giaglie gialiiuwl (2 o 5 /01 0n 5 S

B 523JS51 i 5 3llao saibi ) 2 Alshie 5 (g0 sl sy U s 30U s Y Joo

P-Value 89,5 olj o
Jss olejen (sheglie (soli

JFVY YROEY/VY  YVVAEY/SA YVACRY/Y. YAOFEY/Y) dslis jl L Dot L ks
YANYEYAY  YUAREY/Y O YUVEEY/YY  YAUFFEY/YY ECIVg I
ity RS Y lias P paired

JJ¥ve VEIYAENAY  NOIFEEY/Y VEIYVEY[SY  \EIYEEN/SY dslio ) Ld Jgtesw bl b asls
VEIRVEVVA NSIEVENDY  AVIBSENES AVIYYRY/YY EC IV
<Yy o[-¥¥e .5 -IXb- P paired

NALT FEINYEV/YY  FVIYYEFAY  FE/OVEY/SO YENOEFAY dslis )l L Jgals bl s
FEAYEVAY  FANAEANA FVVERY/SS AL Y/AY EC IV
Voo .[-¥as ¥y RS P paired

o5 YERSEY[-A  YS/\YEY/SO YV/WVE.NA YSAYEY/.. dslio jl L Jemeld bl b asls
VEIAFEVAL  YVIYARY/F. YAIYAEYNS YASYEY)\O EC IV
<A D R\ AV 1 oo e NE D paired

ANV AR TIAS! VISSENYY VI¥sEN]Y AIYYE /A dslis 5l L iy e paie Culis
ARETAN VIS a8 V/aYEJAY AISYE IV ECIV I
¥y AN 5 EVY P paired

-Jov¥ v/oNE-[ov V/¥YE- /5 v/odE -5V MATERIIN dilie I o e Cwbis asls

v/ovE-/av V/¥AL [V V/S¥E /YA VIoVE- /Y5 ECIV I e
<Yy o[-FF <[FAF Y P paired

Ay Nelas V/AYE . JAY ZASEIVAYS N-st.[35 NIV S o)l Cunlses
ASEThrd N-¥E\\S V-t /5y AIYYE Y ECIV I
oYY -Ivoy <JAY- <IYEA P paired

/A ¥/\5/F0 ¥/¥AZ ¥V AN ¥/5¥E /5 dilie jl Ld L oyle culius asls
ARETIATY ¥/FAL /5 ¥/5ak /oy ¥/A-£. /¥ ECIV I
¥y <JEYA .55 ALY P paired

o3V WEIACEY /NN AYE/E-EVAE. AYAIY-EVA/-Y VFV/E-EVS/\F Ao j L o ok 0dg3
ARAZAREALVAVARERY/2YV T 4 v 2L A SR YNVA R AN 7L VAR TA yARE: A LV/ B8 PIESRVS] Ie
-/vaq oo 0F SAYY <ofee® D paired

Jes¥T O ENYEEVENA  VENVARIYA  VOIYYEVSEY AVAAENY/AQ NSV IR o ol o393 yasli
SAYRENY/-)  AYDOEVANYY AL YEUVE AR/ VENO/EY EC IV
A ooy o[-5Y <efeen® P paired

YWD 5l ) oyl Y 0,95 /(K s f,lc olKisls aloxo

vs.


https://journal.jmu.ac.ir/article-1-301-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-17 ]

o Jlaslis 0B5 b Sl 5 Olojod 9 (giaglie gialiiuwl (2 o 5 /01 0n 5 S

m . e -
I CNP L YL
7 R

I I I I : i I i
J s Cfl o yiia L

] _;__)J:-._,_“__J.I:-.'_F,J.__EJ-_-:- 3

(92}

[=]

ol 2y Gl o iy Cualssa

3an g Jid a5 0ylg clbus gla (1SSle dunlio & 413905
s gl aliyy sl

I slodomy aSud Jold ()59 (nye5 & STdmind )b
3 VE) dimd oo ytal33l 1y (B 0390 oS ol 00538 ala
{V¥) oKea 3 Morganroth lewg Lkai)liS sl oloj
b 035 5 (8559 Cr e O afitene bS] adllae (pai>
(V8 Y0) Wby ylis 18
b 4 oLhKea 5 Morganroth ass 43
B diasgs Sy b o] sliel bl s 4ty glod S
ohly S ol 55 55 (YY) Cosl 45,5 15 g 2,50
Olejer 095 5> (Jgtww (bl b adld g (Jgtaws
@ Cod (yed Al Sl Sl g (Sloglie g (SHaliul oy pod
2500 Gldllas jd b lis gyl pxe Liuli8l oy yed 5 a8
@ ohlSen 5 Lee (g bl a8 5 cayed §l ae
sl oyl blie 5 (YA) wml cwd golie @l
e i o Ken 3 Mantziari 4 o Ken 3 Gaeini
2 oy oo a5 A Cpioen (Y (YR) 00,0 ssalie |y (o)
Olasd 2 4 elitel (oS g (Segldo (pyed 09)
Oljﬁ.a Ly 03¢0 Sloslsl 4 Leﬁjbya)‘] s duo)lﬁb sl
obl shad g e GLIEH) Jstees > 098 29
0a3lS g Jgield (bl jhs 2SSl co lay (Jgte
g seliul Glojen g (ol 09,5 )3 (Jgtals (bl b
Ll ols (Lis (slosime alBl (ped S8 & Connd (Stoglie
2 ObBSg 298 sbdne GBI cnl (seglie 09)5
Cge &S b g) & ) (oo )b LI L (Lelil oy ped

2y colpul gloj 3 adgl Jgobs (Sady Glie l38l

Sl (bl o

100

0
Jis Ola et e glia el
B O B il oLl ki

Croad amy (il bl ki

g S e Jsmeld ol sh8 clSibe anlis B l3g05
s gl aslyy (gl

loegS o o o pgip Sl Slyd > riznen
Osmed (P74 0) Ml sdalde (gl b Golas 5les
s ol a3l U 35 andy L ogef b o
S Gl cdld Gl Glojen 098 ) (o o
(D jhoges ) (D<+/+0) ol )l

il o s 65 ojll duslis j Job mbs
o 2 i o) 6pS ol ol ik oy L
sladsby (g2l 51 U 0)93 53 (talefl 3)90 (slmog S cales
Mgas ) (P +/+0) 2)l6 (gyls (ime glds dmy 090 b i yo3
it

5 8 oy o poti Colus (lapSile duglis O Hl3g0d
5 sl gl jl an

YRR 5l ) oyl Y 090 /(S5 |°9‘L‘ olKzils Al


https://journal.jmu.ac.ir/article-1-301-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-17 ]

o Jlaslis 0B5 b Sl 5 Olojod 9 (giaglie gialiiuwl (2 o 5 /01 0n 5 S

(5 25 oS

09> Sy & Cuwl Ao ol by p3l ingh b
N s (Joglde g (elitl plojen (pyed Gde oligS
ol (o3 g (oS 4 (aglio (3 pe3 g (Helil (3 pe3
SRy > Ol bl el aglie (pyed 4 Cund
ol 0 b Jluslee b B alise 3 o ytdn (o ll
Obl kb (adld (gt bl jhB lajiie )3 (Suiod
(Jpubd bl sl (adld (Jpusld bl jlad ( Jgtan
P e o e g c Ol o (o pgts eSS
okl sl el (Jgls oL jlab g plojen 0g)S
ol (pyed 33 o gl pgiw 9 G (e 0395 ¢ Jgild
035 Cpizmed Wi odblie (g0 xe L)l culled 5l
g elitl 098 3 co pla og adlS 5 ol
ol A1 LS ()l dme (I3l J 58 09,5 4 s lojon
S oSles 3 ooyl dbul el 4l oglle ey
Oy 9de o B 3Slos gm0 Carge 9 (o B
LB oS aog wllo Jluile U5 0 |y ol jed g9 ol plosl
g8 90 bl jl eglie g (Stoliial ()05 93y plox]
CubeS (8 plb el opmen 5 Ngd Meojre (e
D9 (Sl 3l e 0393 5 Wl (S5

13528 9 ;S
et b S Ay, Job dlie
1y _ollul 3131 olS.l> > IRIAU.SRB.REC.1397.104
Ciglao 5l Ay o5 AL (o0 lps Ol g pole
5 pole sy (oallul Sl oSl gyl 5 liios p e

A5l o oy Oliass

&8s 2,15
Wbl 2Bl o)l deSaun dalllae pl B

Obb k5 (gt (b Jlad (il D9 oo cnyed
i iaglie 5 i olosan 505 09,5 > (Jsiulhd
B Geglis o (eldiwl el lojen gl s 4 o)
2 ooglle (o oy ol cage 4 &5 Bl (nyed Auls
ez alge 55 )lid b Lol b ez b alal Jass
il 05,5 13 Jgtulys bl b ul3 %o L s
Ol 3 26 Glojan 09)5 )5 (St (bl B 5 lojen
Culus Gilidl pae Jy & Sl slroyes a5 wsl
Uil o, Ken g Bgelund .wloas 55,5 (5 (sloe,less
2 YY) 00,8 sdalie Jomwld oLL i 5 o) see
e ¢ Mantziari § o, Kes 5 Gaeini aSJls
) 83,55 G gl bl 8 3 (s laisine sl
Ones Jd 41y ol dne e IBI (e oiomen (V0
oS 5 Haykowsky .(rv) sSeaslin 45 L
Slaped 5l g G gy Jgmebs bl a8 aadl
ol a2l 555y & (W) 2,5 et ingli
Ol 0395 a3ld g 0398 dne (Rl hlSes 5 (e
g Lee (1) 155 sanlie S5 09)5 ;> latis |y o
o b o3y Ll o, Ken 5 Venckunas 4 ), Kea
2 (Y FA) 00)S eanlie (gelaiwl (pyed (sla 09,5 o 1)
s 3 De Souza 4 Kea 5 x5 5Ll Jlho
Lol eglie il yed Gl s 1) co play edg5 i3l
Cobis Shlil s ) o ol o35 Ll (T0 XF)
Syl & dog b sl gl oy oflul b gk o)l
Gy SkeShy Jl B lao)lys cubis > Ol
Lol a0 a4y g ol jl Al o Bpo (598 Sl yes
cel o5 0395 (gd 4 (yed slaoygd cpl 3 (slid L
ol Gl 5998 Jluilee (U5 )5 B (slvo g cunles yois
oszxen ol Slo Ul (oyed w9 JUiS 4 Ol
Golay s & Wilgs o lalllas )3 00 osmlive 28lie gl
leeinge;l Al g Camuin oy I3 il pod ke g b 4D

b

YRR 5l ) oyl Y 090 /(S5 f,lﬁ olKzils Al

Y&y


https://journal.jmu.ac.ir/article-1-301-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-17 ]

o Jlaslis 0B5 b Sl 5 Olojod 9 (giaglie gialiiuwl (2 o 5 /01 0n 5 S

References

1. Maron BJ. Structural features of the athlete heart
as defined by echocardiography. Journal of the
American College of Cardiology. 1986; 7(1):190-
203.

2. Morganroth J, Maron BJ. The athlete's heart
syndrome: a new perspective. Annals of the New
York Academy of Sciences. 1977;301(1):931-41.

3. Dores H, Freitas A, Malhotra A, Mendes M,
Sharma S. The hearts of competitive athletes: an
up-to-date overview of exercise-induced cardiac
adaptations. Revista Portuguesa de Cardiologia.
2015;34(1):51-64.

4. Sessions AO, Engler AJ. Mechanical regulation
of cardiac aging in model systems. Circulation
Research. 2016;118(10):1553-62.

5. Ziaei S, Vakilinia T, Faghihzadeh S. A
Comparative study of the effects of tibolon and
hormone replacement therapy (HRT) on the
predictive markers of cardiovascular disease in
post-menopausal patients. Daneshvar Medicine.
2009; 16(82): 21-26. (in Persian)

6. Pavlik G, Olexo Z, Osvath P, Sido Z, Frenkl R.
Echocardiographic characteristics of male athletes
of different age. British Journal of Sports Medicine.
2001;35(2):95-9.

7. MacFarlane N, Northridge DB, Wright AR,
Grant S, Dargie HJ. A comparative study of left
ventricular structure and function in elite athletes.
British Journal of Sports Medicine. 1991;25(1):45-
8.

8. Andrea A, Caso P, Severino S, Galderisi M,
Sarubbi B, Limongelli G, et al. Effects of different
training protocols on left ventricular myocardial
function in competitive athletes: a Doppler tissue
imaging study. Italian Heart Journal. 2002;3(1):34-
40.

9. Hosseini M, Piri M, Agha-Alinejad H. The effect
of endurance, resistance and concurrent training on
the heart structure of female students. Olympic.
2008;4(44):29- 38. (in Persian)

10. Rodrigues AC, de Melo Costa J, Alves GB, da
Silva DF, Picard MH, Andrade JL, et al. Left
ventricular function after exercise training in young
men. The American Journal of Cardiology.
2006;97(7):1089-92.

11. Arrese AL, Carretero MG, Blasco IL.
Adaptation of left ventricular morphology to long
term training in sprint and endurance trained elite

runners. European Journal of Applied Physiology.
2006;96(6):740-6.

12. Haykowsky MJ, Quinney HA, Gillis R,
Thompson CR. Left ventricular morphology in
junior and master resistance trained athletes.
Medicine and Science in Sports and Exercise.
2000;32(2):349-52.

13. Pelliccia A, Spataro A, Caselli G, Maron BJ.
Absence of left ventricular wall thickening in
athletes engaged in intense power training. The
American Journal of Cardiology. 1993;72(14):
1048-54.

14. Morganroth J, Maron BJ, Henry WL, Epstein
SE. Comparative left ventricular dimensions in
trained athletes. Annals of Internal Medicine.
1975;82(4):521-4.

15. Bell GJ, Syrotuik D, Martin TP, Burnham R,
Quinney HA. Effect of concurrent strength and
endurance training on skeletal muscle properties
and hormone concentrations in humans. European
Journal of Applied Physiology. 2000;81(5):418-27.
16. Barari A, Nikbakht H. effect of different type
of training on left ventricular structure and
functional characteristics of the heart. Journal of
Human Movement Sciences. 2008;1(2):23-31. (in
Persian)

17. George KP, Gates PE, Whyte G, Fenoglio RA,
Lea R. Echocardiographic examination of cardiac
structure and function in elite cross trained male
and female Alpine skiers. British Journal of Sports
Medicine. 1999; 33(2): 93-8.

18. Yazdankhah S, Majidi S, Adel SMH, Nikjoofar
T, Hamid K, Kardoni A. Comparison of the
exercise training on the echocardiographic finding
between elite female and male professional
athletes. Jundishapur Scientific Medical Journal.
2016;14(6): 613-621. (in Persian)

19. Goldberg L, Elliot DL, Kuehl KS. Assessment
of exercise intensity formulas by use of ventilatory
threshold. Chest. 1988;94(1):95-8.

20. Tanaka H, Monahan KD, Seals DR. Age-
predicted maximal heart rate revisited. Journal of
the American College of Cardiology. 2001;37(1):
153-6.

21. Brzycki M. A Practical Approach to Strength
Training. Indianapolis: Masters Press, 1995.

22.  Ghahremanlo E, Agha-Alinejad H,
Gharakhanlou R. Comparison of the effects of
three types of strength, endurance, and parallel

YWD 5l ) oyl Y 0,95 /(K s f,lc olKisls aloxo

Y&y


https://journal.jmu.ac.ir/article-1-301-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-17 ]

o Jlaslis 0B5 b Sl 5 Olojod 9 (giaglie gialiiuwl (2 o 5 /01 0n 5 S

training (strength and endurance combination) on
bioenergetic properties, maximum power, and body
composition of untrained men. Olympic. 2008;
4(40): 45- 57. (in Persian)

23. Jackson AS, Pollock ML, Ward AN.
Generalized equations for predicting body density
of women. Medicine and Science in Sports and
Exercise. 1980; 12(3): 175-81.

24. Gielen S, Schuler G, Adams V. Cardiovascular
effects of exercise training: molecular mechanisms.
Circulation. 2010; 122(12): 1221-38.

25. Abergel E, Chatellier G, Hagege AA, Oblak A,
Linhart A, Ducardonnet A, et al. Serial left
ventricular adaptations in world-class professional
cyclists: implications for disease screening and
follow-up. Journal of the American College of
Cardiology. 2004; 44(1): 144-9.

26. Pelliccia A, Culasso F, Di Paolo FM, Maron
BJ. Physiologic left ventricular cavity dilatation in
elite athletes. Annals of Internal Medicine. 1999;
130(1): 23-31.

27. Naylor LH, George K, O’Driscoll G, Green DJ.
The athlete’s heart. Sports Medicine. 2008; 38(1):
69-90.

28. Lee BA, Oh DJ. The effects of long-term
aerobic exercise on cardiac structure, stroke
volume of the left ventricle, and cardiac output.
Journal of Exercise Rehabilitation. 2016; 12(1): 37.
29.Gaeini A, Kazem F, Mehdiabadi J, Shafiei-Neek
L. The effect of 8-week aerobic interval training
and a detraining period on left ventricular structure
and function in non-athlete healthy men. Zahedan
Journal of Research in Medical Sciences. 2012;
13(9): 16-20. (in Persian)

30. Mantziari A, Vassilikos VP, Giannakoulas G,
Karamitsos TD, Dakos G, Girasis C, et al. Left
7(9): 727-34.

ventricular function in elite rowers in relation to
training-induced structural myocardial adaptation.
Scandinavian Journal of Medicine & science in
Sports. 2010; 20(3): 428-33.

31. Egelund J, Jorgensen PG, Mandrup CM, Fritz-
Hansen T, Stallknecht B, Bangsbo J, et al. Cardiac
Adaptations to High-Intensity Aerobic. Training in
Premenopausal and Recent Postmenopausal
Women: The Copenhagen Women Study. Journal
of the American Heart Association. 2017 ; 6(8):
469-73.

32. Hosseini M. The effect of weight training on
some structural and functional characteristics of
non-athlete women's heart. Sport Physiology. 2012;
12(1): 95- 104. (in Persian)

33. Venckunas T, Raugaliene R, Mazutaitiene B,
Ramoskeviciute S. Endurance rather than sprint
running training increases left ventricular wall
thickness in female athletes. European Journal of
Applied Physiology. 2008 ; 102(3): 307-11.

34. Zandi GH, Tayybi SM, Abdi H, Masoumi H.
The effect of short-term resistance training on heart
of nonathletic healthy male students by
echocardiograph. International Organization of
Scientific Research Journal of Humanities and
Social Science. 2013; 9(5): 83-9.

35. De Souza MR, Pimenta L, Pithon-Curi TC,
Bucci M, Fontinele RG, De Souza RR. Effects of
aerobic training, resistance training, or combined
resistance-aerobic training on the left ventricular
myocardium in a rat model. Microscopy Research
and Technique. 2014 ; 77(9): 727-34.

YWD 5l ) oyl Y 0,95 /(K s f,lc olKisls aloxo

\Zai


https://journal.jmu.ac.ir/article-1-301-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-17 ]

o Jlaslis 0B5 b Sl 5 Olojod 9 (giaglie gialiiuwl (2 o 5 /01 0n 5 S
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Abstract

Introduction: Exercise plays an important role in promoting cardiovascular function. Also concurrent
endurance and resistance training can have different effects on the heart. The purpose of this study was to
investigate the effect of endurance, resistance and concurrent resistance and endurance training on the
heart structure of healthy middle-aged women.

Materials and Methods: Forty healthy middle-aged women (mean age 44.62+3.45 years, height
157.75+4.87 cm and weight 73.27£10.64 kg) were randomly divided into four groups (10 people in each
group): Control, Endurance, Strength and Concurrent. The training program was conducted in a period of
eight weeks, three sessions per week. Endurance group were running on the treadmill incrementally. The
resistance group performed eight exercises incrementally in each session. The concurrent group performed
half of both endurance and resistance training in each session. Left ventricular end diastolic and systolic
diameters, post-wall thickness, septum wall thickness and left ventricular mass were measured by m-mode
and 2-D echocardiography.

Results: The end systolic diameter in the concurrent group and end diastolic diameter and left ventricular
mass in endurance and concurrent groups were significantly increased compared to pre-training (P< 0.05).
The left ventricular mass in the endurance and concurrent group was significantly different from that of the
control group (P<0.05).

Conclusion: It can be concluded that concurrent endurance and resistance training is effective in making
some structural adaptations of the heart in middle-aged women.
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