
-2)46 (1388

-2)46(1388

 :
11/4/

86
 :2/2/

87

7

*

:
.8

74/3±38/2228/6±5/17298/9±
95/91.

4)MVIC(
90.

3)100()65%(
)160%(100%.

)2×2(.
)38/16±41/42MVIC(

)73/14±09/38MVIC()05/0P.(
)05/0P.(

.
.

.

*  E.mail: mohebbi_ h@yahoo.com 

.

.

:



-2)46 (1388

8

)8912.(

.)(
)(

)6917.(

1)NSS(2

)WSS(.
)1525

(
)2.(

)(

)15.(

)591215.(
)75%

()100%()140%
(

.

.

)12.(12

)1998(
)

100%20%
(

34

)5.(
)2000(

)33%(
)100%(.

)15.(

)2001(

)200%()100%
(.

21%.

)9.(

                                                            
1. Narrow Stance Squat 
2. Wide Stance Squat 
3. Vastus Medialis  
4. Vastus Lateralis   



-2)46 (1388

9

.

)915.(

)15.(
)2001(

)10±107%
()12±142%(

)12±169%(

)8.(

)5 9 1215(

.

.

)(
)(

.

.

74/3±38/22
28/6±5/17298/9±95/91

34/3±38/6
.

-.

.

.

.

)(

.

65%160%
.

2030.

.



-2)46 (1388

10

10

.

)(
)
(.

.

)3.(
)
(

1

)15.(

.

2

)MVIC(

.
MVIC

90
90

)(

.33
MVIC

.MVIC2
)716.(12

MVIC

.

)BiometricsData

LOGP3X8SG150(

)100
.(»«

3
100%

»«.3

.

)715.(

)Muscle TesterME 3000 P8(
.

Megawin v.2.01

.
                                                            
1. Troubridge 
2. Maximum Voluntary Isometric Contraction  



-2)46 (1388

11

.

1

.
RMSMVIC

MVIC

.
MVIC

)(.
2

3

MVIC)1112.(

.

MVIC

2×2
)2×2

()05/0 P.(
SPSS

Excel.

1
.

9987/0

9769/0MVIC

9344/07852/0
.123

MVIC

.ICC1

.   

1 .(ICC)
)SEM : (

MVIC

ICCSEM
MVIC

9987/067/0     
9888/060/2
9769/002/4

9344/081/0
8709/082/0
7852/004/1

25

)%MVIC(

.

.
.

                                                            
1. Root Mean Square  
2. Intraclass Correlation Coefficients (ICC)  
3. Standard Error of Measurement (SEM)  



-2)46 (1388

12

)04/0=P63/5=F.(
EMG

.

)03/0=P97/6=F

03/0=P33/7=F

00/0=P15/45=F.(
EMG

.

2.(%MVIC)

                
73/14±09/3879/6±51/3164/6±18/16

*38/16±41/4277/9±63/3368/8±94/18
*05/0P

3.(%MVIC)

            

82/13±86/3546/7±74/2877/4±65/11
*23/16±64/44*55/7±40/36*12/5±48/23

                  *05/0P

4.(%MVIC)

68/11±33/3404/7±97/2743/5±61/11
22/17±85/4156/4±05/3516/4±76/20
36/16±40/3728/8±51/2940/4±68/11
81/15±43/4787/9±76/3767/4±20/26

        *05/0P



-2)46 (1388

13

)05/0 P.(

.

.

)1999()2001(
)2000()1998(

)5 9 12 15.(

.

)1215.(
-

.
)415.(

.

)(
.

)15.(.

)12.(

)140%
100%

200%57
()91215(

)160%9/2±
1/66(

*.
-

.   
-

.

                                                            
*130

)14.(



-2)46 (1388

14

.
-

)12.(

-

)1 4.(

.        

.

MVIC42%MVIC

38%

.
-

)8
10.()2001(

)8.(

)6627
(

)6940(

.

.

.

)

()100%
(.

.



-2)46 (1388

15

)()(

.
)7 12 13 1416.(

.

)15.(

.

)4.(

.

)15.(

.

.

)
(

.

)
ACL()8 9 12(

)(
)7(

.



-2)46 (1388

16

1...13821.
2.1378.
3.).(»

«.
4.1381.

5. Anderson, R., C. Courtney, and E. Carmeli (1998). “EMG analysis of the vastus medialis / vastus lateralis 
muscles utilizing the unloaded narrow-and wide-stance squats”. J. Sport Rehabil. 7:236-247. 

6. Caterisano, A., R. F. Moss, T. K. Pellinger, K. Woodruff, V. C. Lewis, W. Booth, and T. Khadra (2002). 
“The effect of back squat depth on the EMG activity of 4 superficial hip and thigh muscles”. J. Strength 
Cond. Res. 16:428-432. 

7. Escamilla, R.F., G.S. Fleisig, N. Zheng, S.W. Barrentine, K.E. Wilk, and J.R. Andrews (1998). 
“Biomechanics of the knee during closed kinetic chain and open kinetic chain exercises”. Med. Sci. Sport 
Exerc. 30:556-569. 

8. Escamilla, R. F., G. S. Fleisig, T. M. Lowry, S. W. Barrentine, and J. R. Andrews (2001). “A three-
dimensional biomechanical analysis of the squat during varying stance widths”. Med. Sci. Sport Exerc. 
33:984-998. 

9. Escamilla, R. F., G. S. Fleisig, N. Zheng, J.E. Lander, S.W. Barrentine, J.R. Andrews, B.W.Bergemann, 
and C.T. Moorman (2001). “Effects of technique variations on knee Biomechanics during the squat and 
leg press”. Med Sci Sport Exerc. 33:1552-1266. 

10. Escamilla, R. F., A.C.Francisco, A.V.Kayes, K.P.Speer, and C.T.Moorman (2002). “An electromyographic 
análisis of sumo and conventional style deadlifts”. Med Sci Sport Exerc. 34:682-688. 

11. Isera, J. A., Jr., J. C. Erickson, and T. W. Worrell (1997). “EMG analysis of lower extremity muscle 
recruitment patterns during an unloaded squat”. Med. Sci. Sport Exerc. 29:532-539. 

12. McCaw, S. T., and D. R. Melrose (1999). “Stance width and bar load effects on leg muscle activity during 
the parallel squat”. Med. Sci. Sport Exerc. 31:428-436. 

13. Ninos, J. C., J. J. Irrgang, R. Burdett, and J. R. Weiss (1997). “Electromyographic analysis of the squat 
performed in self-selected lower extremity neutral rotation and 30 degrees of lower extremity turn-out 
from the self-selected neutral position”. J. Orthop. Sport Phys. Ther. 25:307-315. 

14. Stuart, M. J., D. A. Meglan, G. E. Lutz. E. S. Growney, and K. N. An. (1996). “Comparison of 
intersegmental tibiofemoral joint forces and muscle activity during various closed kinetic chain 
exercises”. Am. J. Sport Med. 24:792-799. 

15. Troubridge, M. A. (2000). “The effect of foot position on quadriceps and hamstring muscle activity during 
a parallel squat exercise”. Master’s thesis, western ontarioUuniversity. 

16. Wilk, K. E., R. F. Escamilla, G. S. Fleisig, S. W. Barrentine, J. R. Andrews, and M. L. Boyd (1996). “A 
comparison of tibiofemoral joint forces and electromyographic activity during open and closed kinetic 
exercises”. Am. J. Sport Med. 24:518-527. 

17. Wertenberg, P., Y. Feng, and U. P. Aroborelius (1996). „High-and lowbar squatting techniques during 
weight- training”. Med. Sci. Sport Exerc. 28:218-224. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 72
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [72 72]
  /PageSize [612.000 792.000]
>> setpagedevice


