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1. Iliocostalis Lumborum 
2. Longissimus Thoracis 
3. MVC (Maximal Voluntary Contraction) 
4. Trunk holding test (Biering – Sorensen test) 



-2)46 (1388

... 46

.

7C

2S.

.

.

.
3

5
10)9.(

.

.

.5

.10
)1

(.

.

)–
()4.(

2.

.
.

)1.(

.
.

1. (MVC .(Biering – Sorensen



-2)46 (1388

47

:

)(
(Root Mean Square) RMS

Data Log3/2.
RMS

.

–
Fast Foriour Transform

.
0/7

MATLABLeast squares linear 

regression

.
:

K-

S

.
SPSS5/13

05/0=.

1

.
2

.

)(
)05/0>P.(

)05/0<P527/0=r.(

)05/0<
P535/0=r(

)05/0>P.(

1.

1/4 3/20 )(
8/8 1/45 )(

2/0 7/0 )mV(

3/0  0/1- )Hz/s(



-2)46 (1388

... 48

2.
)()(

rPrP

)(23/0-4/0527/004/0*

)
(535/0022/0*096/0734/0

*05/0P < 

)(
)05/0>P.(

1)2001(

)17.(

)1996(

)18(2

)2005(

)15.(

.

50-85
.

2030
.12

)05/0<P535/0=r.(

)
(

.

.

                                                            
1. Sedlock   
2. Mika



-2)46 (1388

49

.

)1.(

.

)12.(

I

)(
)16.(

.

.

.

)(
.

)(
)527/0=r

05/0<P(
)05/0>P.(

)1994(

)8.(

)2006(

)10.(

.
31

.

.

)7.(



-2)46 (1388

... 50

.

)(
.

)(.

.

)1.(

)1.(
)1384(

)3.(

.

.

)7.(

.

I

.

)(
.

)
(

)(
.

)(

-
-

-
-.



-2)46 (1388

51

1 .1382
 : . :109246251.

2 .1380
 :325327.

3 .1384»«
)8 ( :91104

4. Biering-Sorensen, F. (1984). “Physical measures as risk indicators for back muscle over a one-year 
period”. Spine. 9:106-117.

5. De Luca, CJ. (1984). “Myoelectrical manifestations of localized muscular fatigue in humans”. Cnt Rev 
Biomed Eng.11:251-279.  

6. Edwards, RHT. (1981). Human muscle function and fatigue. In: Porter R,Whelan J, eds. Human Muscle 
Fatigue: Physiological Mechanisms. London, England: Pitman Medical. l-18. Ciba Foundation 
Symposium No. 82.    

7. Floyd, WF.; Silver, PHS. (1955). “The function of the erectores spinae muscles in certain movements and 
postures in man”. J Physiol. 28; 129(1): 184–203.   

8. Itoi, E.; Sinaki, M. (1994). “Effect of back-strengthening exercise on posture in healthy women 49 to 65 
years of age”. Mayo Clin Proc. Nov;69(11):1054-9.   

9. Keller, T.S.; Colloca, C.J. (2000). “Mechanical Force Spinal Manipulation Increases Trunk Muscle 
Strength Assessed by Electromyography: A Comparative Clinical Trial”. J Manipulative Physiol Ther. 
Nov-Dec;23(9):585-95.   

10. Kim, HJ.; Chung, S.; Kim, S.; Shin, H.; Lee, J.; Kim, S.; Song, MY. (2006). “Influences of trunk muscles 
on lumbar lordosis and sacral angle”. Eur Spine J. Apr;15(4):409-14.   

11. Kingma, I.; Faber, GS.; Bakker, A.J.M.; van Diee n J.H. (2006). “Can Low Back Loading During Lifting 
Be Reduced by Placing One Leg Beside the Object to Be Lifted?” Phys Ther. Aug;86(8):1091-105.  

12. Levangie, P.K.; Norkin, C.C. (2001). Joint structure and function. 3d Edition. F. A davis company. PP. 
151-153.  

13. Mannion, A.F.; Knecht, K.; Balaban, G.; Dvorak, J.; Grob, D. (2004). “A new skin-surface device for 
measuring the curvature and global and segmental ranges of motion of the spine: reliability of 
measurements and comparison with data reviewed from the literature”. Eur Spine J. Mar; 13(2):122-36. 
Epub 2003 Dec 6.    

14. McConnell, J.; Crosbie, J. (1993). Key Issues in Musculoskeletal Physiotherapy. eds. Oxford: 
Butterworth Heinemann. pp 172–194.    

15. Mika, A.; Unnithan, VB.; Mika, P. (2005). “Differences in thoracic kyphosis and in back muscle strength 
in women with bone loss due to osteoporosis”. Spine. Jan 15; 30(2):241-6.  

16. Ng, JK.; Richardson, CA.; Kippers, V.; Parnianpour, M. (1998). “Relationship between muscle fiber 
composition and functional capacity of back muscles in healthy subjects and patients with back pain”. J 
Orthop Sports Phys Ther. 27(6): 389-402.   

17. Sedlock, D.A.; Egan, M.S. (2001). “Kyphosis in active and sedentary postmenopausal women”. Med. Sci. 
Sport Exerc. 33(5) 688-95.  

18. Sinaki, M.; Itoi, E.; Rogers, JW.; Bergstralh, EJ.; Wahner, HW. (1996). “Correlation of back extensor 
strength with thoracic kyphosis and lumbar lordosis in estrogen- deficient women”. Am J Phys Med 
Rehabil. Sep-Oct;75(5):370-4.



<<
  /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


