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ü~Ø’ú|ø~: ®²©Ê î÷ò’~¶ B|…ý½’³üô ²ü¹â ®̧“ ²}̧“66®²À¯ …÷®û àú …ú ̧É§ ²ü¹â3)²ü¹â
àð(ö ®²©Ê î÷ò’~¶A|…ý½’³üô ²ü¹â ®̧“ ²}̧“ 44®²À¯ …÷®û àú …ú ̧É§ ²ü¹â 4)²ü¹â Ü~…ì
‘÷šú(î³…÷Ë îþ ä³®®.®² ©Ê î÷ò’~¶ B|…ý½’³üô ²ü¹â ®̧“ ¡‹ 91/35®²À¯ …÷®û àú …ú ̧É§
²ü¹â 3ö ®² ©Ê î÷ò’~¶A|…ý½’³üô ²ü¹â ®̧“ ¡‹ 83®²À¯ …÷®û àú …ú ̧É§ ²ü¹â 3 î³…÷Ë
îþ ¼÷®. ‰º }́ îÝ~ü¹ú ¼~©Â ARCO |îý~õ ®̧“ ²}̧“ ö ¡‹ }©’éÛ îÑóþ ®}²ÿ …ýô ¼~©Â
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²ü¹â 1üâ ü~ Ð̄ñ ²ü¹â )ò~¥ýú ²ü¹â ̧†�(‘ëÝþ îþ ¼÷®$
}äƒ³ òƒï³û ¼~©Â ARCO|}́ üâ …ý½’³öà÷¡á’³ ü~ î¹~öÿ ®ö
…~¼¯ )2   _<dEI|>1( …Ñó÷}õ ̧É§ ²ü¹â ®ö ü~ ²ü¹â …þ }øïý“ ü~
ò~¡ý� )ò~¥ýú ²ü¹â ̧†�/´²®( îþ …~¼¯ö }ä³ òï³û ¼~©Â }́
®ö …ý½’³öà÷¡á’³ ü~ î¹~öÿ ¡ù~² …~¼¯)4 _<dEI<2 (…Ñó÷}õ
¸É§ ²ü¹â ̧ú ü~ ²ü¹â àð )ò~¥ýú ²ü¹â ́²®(îþ …~¼¯ö}ä³
òï³û ¼~©Â }́ ¡ù~² …ý½’³ …~¼¯)4>EI|( …Ñó÷}õ ̧É§ ²ü¹â
¡ù~² …~ ²ü¹â Ü~…ì ‘÷šú )ò~¥ýú ²ü¹â Ü³î�( ‘ëÝþ îþ ä³®®.
‘¦ÝýÝþ ®²̧~í4002 ‘÷̧Ê  D inibmoloc,E itnipihccO |²öÿ
îƒ÷òƒ’ƒ~¶àƒ~²}õ$̧ƒ~́òƒ̄äƒ~õ ö̧ƒ~üƒì }êƒáƒ’ƒ³üáþ $òÍ~Ø“ ¡þ
ø~öà~²ä³}õ ÀóÑ“ ä÷¼“ }ò›~ñ ¼¯àú …³}ÿ î¦~̧†ú ¼~©Â
ARCO|}́ òƒ³ñ }Øƒ�}² {õ }̧ƒ’ƒÙ~®û ä³®ǖö‘Ý¹ýð …ó̄ÿ ²ü¹â
®²¡ƒù~²̧É§ …̄öõ ²ü¹â$ ²ü¹â ‰~üýô$ ²ü¹â î’÷̧Ê ö
²ü¹â  …~è }ò›~ñ ä³Ø“]11[. ®²}üô ‘¦ÝýÞ òý�‰º }́šïÒ|{ö²ÿ
}ÈƒƒéÐƒƒ~” îƒƒ³…ƒƒ÷Èƒú$ ¼ƒ~©ƒÂ ARCO |}́ Èƒ³üƒÞ òƒ³ñ }Øƒ�}²
ARCO|î¦~̧†ú ¼¯.…³}ÿ ‘›�üú ö ‘¦ëýì ®}®û ø~ö{́î÷õ|ø~ÿ
{î~²ÿ }́ ò³ñ }Ø�}² 01SSPS }̧’Ù~®û ä³®ǖ. |

ü~Ø’ú|ø~
®²}üô ‘¦ÝýÞ …³}ÿ îÝ~ü¹ú îý~òåýô ¼~©Â ARCO|îý~õ

®̧“ ²}̧“ ö®̧“ ¡‹ }́ {́î÷õ {î~²ÿ  tset-t-deriap| }̧’Ù~®û
¼¯ ö}©’éÛ îÑóþ ®}²ÿ …ýô ¼~©Â î÷}šùú ®̧“ ²}̧“ ö

¡‹ …̄“̧ {î̄)100.0<p|(àú ®²š¯öí1ò½~õ ®}®û ¼¯û }̧“
®² …ƒ³²̧ƒþ ©Éƒ÷Ë îƒ÷ò’ƒ~¶ îƒé¥Íƒú äƒ³®üƒ̄ …ýƒô ¼ƒ~©ƒÂ
î÷}šùú)¼~©ÂARCO|( ®̧“ ²}̧“ ®²®ö ©Ê î÷ò’~¶ }©’éÛ
îÑóþ ®}²ÿ öš÷® ®}²®)30.0=p|($ ®²¥~êýáú …ýô ¼~©Â î÷}šùú
®̧“  ¡‹ ®² }üô ®ö ©Ê }©’éÛ îÑóþ ®}² î½~ø¯û ò½¯.

®²òï÷®}²1̧É÷̈ ²ü¹â ®̧“ ²}̧“ ®²®ö©Ê î÷ò’~¶ ò½~õ
®}®û }̧ƒ“ …ƒú È÷²üáú …ý½’³üô ²ü¹â ®̧“ ²}̧“ ®² ©Ê
îƒ÷òƒ’ƒ~¶ B|)66®²Àƒ̄(®²Àƒ̄ îƒþ …~¼¯ àú ®²̧É§ ²ü¹â3
)²ü¹â àð( Ü³}² ®}²®ö …ý½’³üô ²ü¹â ®̧“ ²}̧“ ®² ©Ê
î÷ò’~¶ A|)44®²À¯( îþ …~¼¯ àú ®² ̧É§ ²ü¹â4 )²ü¹â
Ü~…ì ‘÷šú(Ü³}² ä³Ø’ú }̧“. ®²òï÷®}²2̧É÷̈ ²ü¹â ®̧“
¡‹ ®² ®ö ©Ê î÷ò’~¶ ò½~õ ®}®û }̧“. …ý½’³üô ²ü¹â ®̧“
¡ƒ‹ ®² ©ƒÊ îƒ÷òƒ’~¶ B|)91/35®²À¯( îþ …~¼¯ àú ®²̧É§
²ü¹â 3)²ü¹â àð( Ü³}² ®}²®ö …ý½’³üô ²ü¹â ®̧“ ¡‹ ®²
©ƒÊ îƒ÷òƒ’ƒ~¶ A|)83®²Àƒ̄( îƒþ|…ƒ~¼¯ àú ®² ̧É§ ²ü¹â 3
)²üƒ¹ƒâ àð( Ü³}² ä³Ø’ú }̧“. ̧É÷̈ ²ü¹â …ú }üô À÷²”
}̧ƒ“ àƒú ®² ̧ƒÉƒ§ ²üƒ¹ƒâ üƒâ)Ð̄ñ ²ü¹â(ö ®ö)²ü¹â
…ƒþ|}øƒïƒýƒ“ üƒ~ ò~¡ý�(}Ǖ}î~” }Àé¥þ Ä³ö²ÿ òïþ …~¼¯.
®²¥~êýáú ®²̧É§ ²ü¹â ̧ú)²ü¹â àð(}Ǖ}ñ }Àé¥þ èñ́
}̧“ ö®²̧É§ ²ü¹â ¡ù~²)²ü¹â Ü~…ì ‘÷šú(}Ǖ}ñ }Àé¥þ
Ä³ö²ÿ }̧“ ö ¥’þ îïáô }̧“ È³}¥þ î›¯® öÌýÙú  òý�èñ́
…~¼¯.  |

‰º }́ {ò~êý� }©’éè” }̧áë’þ ÐÅéòþ }ò̄}îù~ÿ Ø÷Ü~òþ$
ò’~üœ …̄üô À÷²” …÷® àú ®² ©É÷Ë î÷ò’~¶2/13 ®²À¯)41òÙ³(
}Øƒƒ³}® ®}²}ÿ }©ƒ’ƒƒéè” {²òƒœ$6/55 ®²Àƒ̄ )52òƒÙƒ³( ®}²}ÿ
}©’ƒéè” ¼ƒ~òƒú$6/68®²Àƒ̄)93òÙƒ³( ®}²}ÿ }©’ƒéè” î£
ö2/26®²À¯)82òÙ³( ®}²}ÿ }©’éè” }òå½’~õ ®̧“ …÷®û }ò̄.
…ú }üô ‘³‘ý‡ …ý½’³üô ¼á~ü~” î÷ò’~¶à~²}õ î³…÷Ë …ú î£ ®̧“

}¥¹~õ }.. ¥†ý†þ ö øïá~²}õ 27

ØÁëó~îú®ö²û5$ ¼ï~²û  1 ö2$ …ù~² ö ‘~…¹’~õ7831

š¯öí1-©Á÷Àý~” ö îÝ~ü¹ú ¼~©Â î÷}šùú ®² ®ö®̧“

òï÷®}²2-̧É÷̈ ²ü¹â ®̧“ ¡‹ ®² ®ö ©Ê î÷ò’~¶ |òï÷®}²1-̧É÷̈ ²ü¹â ®̧“ ²}̧“ ®² ®ö ©Ê î÷ò’~¶
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ö}òå½’~õ ®̧“ …÷®û }̧“. ®²î́ýóú }²‘†~Ë îý~õ ̧ô ö̧~…Ýú
à~²…~ }©’éè” }̧áë’þ ÐÅéòþ }́ Ä³ü‡ }̧Šý³îô }̧’Ù~®û
¼ƒ̄ ö ‘ƒïƒ~îƒþ ò’~üœ îÑóþ ®}² …÷® )100.0<p|(àú }üô ò’~üœ ®²
šƒ̄}öí 2ö3 ò½~õ ®}®û ¼¯û }̧“. }́ ê¦~Ï ò÷Ó Ð~®” ®̧“
®²01àƒ~²äƒ~û òƒ’ƒ~üƒœ òƒ½ƒ~õ ®}®àú 38®²À¯}Ø³}® ²}̧“ ®̧“
ö71®²Àƒ̄{òù~ ¡‹ ®̧“ …÷®ò̄. ®²î÷ò’~¶à~²}õ 9/88®²À¯
²}̧“  ®̧“ ö1/11®²À¯ ¡‹ ®̧“ …÷®ò̄. ®²́îýóú }²‘†~Ë îý~õ
}©’éè” }̧áë’þ ÐÅéòþ }ò̄}îù~ÿ Ø÷Ü~òþ ö ò÷Ó Ð~®” ®̧“
}́ {́î÷õerauqs-ihc|}̧’Ù~®û ¼¯ö ò’~üœ …̄üô À÷²” …÷®àú …ýô
}©’éè” ¼~òú öò÷Ó Ð~®” ®̧“ )40.0=p|($…ýô }©’éè” {²òœ ö
ò÷Ó Ð~®” ®̧“)100.0<p|($ …ýô }©’éè” î£ ®̧“ öò÷Ó Ð~®”
®̧ƒ“)30.0=p|(ö …ƒýƒô }©’éè” }òå½’~õ ®̧“ ö ò÷Ó Ð~®”
®̧“)30.0=p|( }²‘†~Ë îÑóþ ®}² öš÷® ®}²®.

…¦̃ ö ò’ý›ú äý³ÿ 
®²©ƒÁƒ÷Ã ²ö¿ ARCO|®²à½÷²î~ ‘¦ÝýÝ~” …¹ý~²àïþ

}ò›~ñ ¼¯û ®²¥~êýáú ®²̧~ü³ à½÷²ø~ ‘¦ÝýÝ~” ä¹’³®û }ÿ ®²
}üô ́îýóú À÷²” ä³Ø’ú }̧“ àú ©÷® ®êýëþ ü³ ‘~‚ý̄ö }Ð’†~² }üô
²ö¿ îþ …~¼¯. ®²}üô ‘¦ÝýÞ …³}ÿ îÝ~ü¹ú òï³û ARCO|…ýô
®̧“ ²}̧“ ö¡‹ ®² }Ø³}® î÷ò’~¶à~² }́ {́î÷õ {î~²ÿ tset-t-deriap

|}̧’Ù~®û ¼¯ ö}©’éÛ îÑóþ ®}²ÿ îý~õ îý~òåýô ¼~©Â ARCO|
®̧“ ²}̧“ ö ¡‹ î½~ø¯ ä³®ǖ)100.0<p|(. ‰º }́ …³²̧þ ®ö
©Ê î÷ò’~¶ B|öA|ö‘Ñýýô ̧É§ ²ü¹â ®̧“ ²}̧“ ö ¡‹ ®²
}üƒô ®ö ©ƒÊ îƒ½ƒªÂ ¼¯àú îý~òåýô ¼~©Â ARCO|®̧“
²}̧“ ®² ©Ê î÷ò’~¶ A|öîý~òåýô ¼~©Â ARCO|®̧“ ¡‹ ®²
©Ê î÷ò’~¶ B|…ý½’³…÷®û }̧“$ }üô ¥~ê“ îþ ‘÷}ò̄ …ú ®êýì ¼áì
©ƒ~Ã }üô ®ö ©Ê …~¼¯´ü³} ¼áì Ì~ø³ÿ ö®² ò’ý›ú î³}¥ì
Ðïëý~” î÷ò’~¶ ®ö ©Ê à~îé …~ üá¯üå³ î’Ù~ö” }̧“.}́ }üô

‘¦ÝýÝƒþ îƒþ|‘ƒ÷}õ ò’ý›ƒú ä³Ø“ àú ¼áì ©É÷Ë î÷ò’~¶òý�
îþ|‘÷}ò̄ üâ Ð~îì ‘~•ý³ ä±}²…³²ü¹â ø~ÿ }²ä÷ò÷îýáþ ö}²®
…ƒ³®̧ƒ“ ¡‹ ö ²}̧“ …~¼¯´ü³}…~Ð̃ îý½÷®î³}¥ì Ðïëý~”
î÷ò’~¶ö®²ò’ý›ú ‰÷̧¢³…̄òþ ö®̧’þ àú …ý½’³®²äý³ ¥³à~”
‘áƒ³}²ÿ îƒþ ¼ƒ÷®®²©É÷Ë îª’ëÚ î’Ù~ö” …~¼¯.…É÷²àëþ
¸É÷̈ ²ü¹â ®̧“ ²}̧“ ö¡‹ ®²®ö©Ê î÷ò’~¶ …ý½’³ }́ò÷Ó
²ü¹â 3…÷®û àú …̄êýì öš÷® ¥³à~” ‘á³}²ÿ …~è®²}üô ®ö©Ê
îþ …~¼¯. …~ ‘÷šú …ú }üóáú ¡ó̄üô Ø~à’÷²®²î¦~̧†ú ¼~©Â
ARCO| òÝ¾ ®}²®ê±} …³}ÿ ‘Ñýýô }üóáú à̄}ñ üâ }²‘†~Ë …ý½’³ÿ
…~ }üô ¼~©Â ®}¼’ú }́ Ä³ü‡ øï†¹’åþ ‰ý³̧÷õ }̧’Ù~®û ¼¯ö
ò’~üœ ò½~õ ®}® …ý½’³üô }²‘†~Ë }üô ¼~©Â ®² öøëú }öí …~ ‘á³}²
ØÑ~êý“ ®² ®ÜýÝú)86.0=r|( ö ̧Šº …~ }Ðï~í òý³ö)34.0=r|( …÷®û
}̧“. $…ó~…³}üô …³}ÿ }š³}ÿ }Ǖ}î~” àó’³êþ îý’÷}õ …ý½’³ ²öÿ
}üƒô ®ö Ðƒ~îƒì î’ïƒ³àƒ� ¼ƒ̄ö…~ à~ø¾ ‘á³}²ØÑ~êý“ ®²®ÜýÝú
öà~ø¾ òý³öîÝ̄}² ¼~©ÂARCO|ö®²ò’ý›ú ²ü¹â Ø~à’÷²ø~ÿ
}²äƒ÷ò÷îýáþ ²}à~ø¾ ®}®. øï›óýô ®²}üô ‘¦ÝýÞ …ý½’³üô
¡ƒóƒåƒ¾ ®̧ƒ“ ²}̧ƒ“ }́òƒ÷Ó hcnip|)4/74®²Àƒ̄( öramlap|
)8/72®²À¯( ö …ý½’³üô ¡óå¾ ®̧“ ¡‹ …ý½’³òý�}́ ò÷Ó
hcnip| )4/54®²À¯(öramlap| ) 03®À¯(…÷®û }̧“. {́î÷õ {ò~êý�
ö}²ü~òº üáÉ³Øú ò½~õ ®}® àú …ý½’³üô }²‘†~Ë ¼~©ÂARCO|…~
¡ƒóƒåƒ¾ }́òƒ÷Ó ramlap|…÷®û }̧“ )800.0=p|( ́ü³} ®² }üô ò÷Ó
¡ƒóƒåƒ¾ òƒýƒ³öÿ …ý½’³ÿ ®²¥~è” 3/1̧ýáì$ 3/2̧ýáì$
3/3̧ýáì …³ ®̧“ ö}²® îþ ¼÷®ö‘Ý³ü†~ ‘ï~ñ }òå½’~õ öàÚ
®²äý³ à~² îþ …~¼ó̄ö…³àÚ ®̧“ ö }òå½’~õ Ø½~²ö}²® îþ ¼÷®.
®²}üô …³²̧þ …³}ÿ ‘Ñýýô }²‘†~Ë îý~õ ò÷Ó Ð~®” ®̧“ )®̧“
²}̧“ ö ¡‹(ö }©’éè” }̧áë’þ ÐÅéòþ }ò̄}îù~ÿ Ø÷Ü~òþ
)¼~òú${²òœ$î£ ®̧“ ö }òå½’~õ ®̧“(}́ {́î÷õ {î~²ÿerauqs-

ihc |}̧’Ù~®û ¼¯ö ‘ï~îþ ²ö}…Ê îÑóþ ®}²…÷®$ üÑóþ ò÷Ó Ð~®”
®̧“ …³…³ö´ }üô }©’éè” î÷•³ …÷®û }̧“

ò’~üœ ¥~Àì }́ ²ö¿ }̧’~ò̄}²® ò÷²®üâ ò½~õ ®}® àú }́ îý~õ
}©ƒ’ƒéè” }̧ƒáƒëƒ’ƒþ ÐƒÅéòþ }ò̄}îù~ÿ Ø÷Ü~òþ $…†ý½’³üô
¼ƒáƒ~üƒ~” òƒ~¥ƒýú î£)6/68®²À¯$93òÙ³( ö }òå½’~õ ®̧“
)2/26®²À¯ $82òÙ³(®² …ýô î÷ò’~¶à~²}õ …÷®û }̧“ ö}üô ò’ý›ú
¥ƒ~àƒþ }́ }üƒô }̧“ àú …ý½’³üô ò~¥ýú ®²äý³ÿ }ò̄}ñ Ø÷Ü~òþ
î÷ò’~¶à~²}õ ®² Ü¹ï“ î£ ®̧“ ö }òå½’~õ ®̧“ îþ …~¼¯.
øï¢óýô …ý½’³üô ¼á~ü~” ò~¥ýú î£ ®̧“ ö}òå½’~õ ®̧“
î³…÷Èú …ú ®̧“ ²}̧“ …÷®û }̧“ …̄üô ‘³‘ý‡ àú }©’éè” î£

}²́ü~…þ ²ü¹â|ø~ÿ }²ä÷ò÷îýáþ ò~¼þ }́ à~²..37

ØÁëó~îú®ö²û5$ ¼ï~²û  1 ö2$ …ù~² ö ‘~…¹’~õ7831

š¯öí 2-²}…Éú îý~õ ̧~…Ýú à~² …~ }©’éè” }̧áë’þ ÐÅéòþ }ò̄}îù~ÿ Ø÷Ü~òþ

|©ÊA©ÊB|
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®̧“ ²}̧“ 3/37®²À¯ö }©’éè” }òå½’~õ ®̧“ ²}̧“
2/24®²À¯ …÷®û ö…~ ‘÷šú …ú }üóáú …ý½’³î÷ò’~¶à~²}õ ²}̧“
®̧“ …÷®û }ò̄)9/88®²À¯($ }üô ò’~üœ îÑÝ÷í îþ …~¼¯. ®²
…³²̧þ }²‘†~Ë îý~õ ̧ô ö}©’éè” }̧áë’þ ÐÅéòþ }ò̄}îù~ÿ
Ø÷Ü~òþ$ }́ Ä³ü‡ øï†¹’åþ }̧Šý³îô }̧’Ù~®û ¼¯ö}²‘†~Ë
îÑóþ ®}² îý~õ ̧ô ö‘â ‘â }©’éè” ö øï¢óýô îý~õ ̧ô
öàì }©’éè” …ú ®̧“ {î̄)100.0<p|($ ‘¦ÝýÝ~‘þ ®² ́îýóú
}©’éè” }̧áë’þ ÐÅéòþ }ò›~ñ ¼¯û àú }üô }²‘†~Ë ²} ‘~‚ý̄
îýáó̄)4002OUG&,nehc,gnahc,OUG|(]21[. ®² …³²̧þ }²‘†~Ë
îý~õ ̧~…Ýú à~²ö}©’éè” }̧áë’þ ÐÅéòþ }ò̄}îù~ÿ Ø÷Ü~òþ
òý� }́ Ä³ü‡ øï†¹’åþ }̧Šý³îô }̧’Ù~®û ¼¯ö}²‘†~Ë îÑóþ
®}²ÿ îý~õ ̧~…Ýú à~²ö‘â ‘â }©’éè” öøï¢óýô îý~õ ̧~…Ýú
à~²öàì }©’éè” …̄“̧ {î̄)100.0<p|(. ò’~üœ ¥~Àì }́ }²‘†~Ë
îý~õ ̧ô ö̧~…Ýú à~² …~ }©’éè” }̧áë’þ ÐÅéòþ }ò̄}îù~ÿ
Ø÷Ü~òþ ò½~õ ®}® àú ̧~…Ýú à~²ò¹†“ …ú ̧ô }²‘†~Ë Ü÷ü’³ÿ …~}üô
}©’éè” ®}¼’ú }̧“. |

®² ¥~êýáú ®²à½÷²î~ ‘¦ÝýÝ~” …¹ý~²àïþ ®²²}…Éú …~ }üô
²ö¿ }ò›~ñ ¼¯û }î~ ®²̧~ü³ à½÷²ø~ ‘¦ÝýÝ~” ä¹’³®û }ÿ ®²
}üô ́îýóú À÷²” ä³Ø’ú àú ©÷® ®êýëþ …³}Ð’†~²ö ‘~‚ý̄}üô ²ö¿
îþ …~¼¯. }́šïëú ‰·öø¾ ø~ÿ }ò›~ñ ¼¯û ®²©Á÷Ã }üô ²ö¿
‘¦ÝýÝþ ®²̧~í 6002‘÷̧Ê senaj.T|öramuk.S|®² üâ à~²ä~û
¡÷̂ …³ÿ …÷®û àú ‰óœ î’̄ }́ šïëú ²ö¿ ARCO|î÷²® …³²̧þ
Ü³}² ä³Ø“]31[$ ‘¦ÝýÝþ ‘÷̧Ê  D inibmoloc,E itnipihcco| ®²
îýéõ }ü’~êý~ }ò›~ñ ¼¯àú }²´ü~…þ ²ü¹â ®² 51î¦ýÊ à~²ÿ
À÷²” ä³Ø“]11[$ …³²̧þ ®üå³ÿ ®² }üô î́ýóú ®²̧~í
0002‘÷̧Ê.AoccaraB,S iloriac,E itnipihcco,D inibmoloC|®²
}ü’~êý~ }ò›~ñ ¼¯]41[. ®² ̧~í 5002.‘¦ÝýÝþ ‘÷̧Ê .cihcceZ,D
otraS,M illerattaM,G orenieM,D etnangaM,R illenallaG,P

icirelC|…³}ÿ }²´ü~…þ ²ü¹â ¥³à~” ‘á³}²ÿ ®² Àó~üÒ ̧Ù~í
¸~́ÿ }ò›~ñ ¼¯]51[. àú ®²‘ï~ñ î÷}²® }üô ²ö¿ …Ñó÷}õ ²ö¼þ
îÙý̄ …³}ÿ }²́ü~…þ ²ü¹â ¥³à~” ‘á³}²ÿ îÑ³Øþ ä³®ǖû }̧“.
®² }üô ‘¦ÝýÞ òý� ò’~üœ ò½~õ ®}® …~ ‘÷šú …ú }üóáú ‘ï~îþ
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Evaluation of ergonomic risk factors by OCRAmethod in
assembly industry 

Ehsan Karimi 1

Sara Karimi2

Akbar Hassan-Zadeh 3

Abstract: 
Background and aims: In order to assess specific factors There are several risk assessment

methods including occupational repetitive action (OCRA) which is used in industries with
repetitive motion, increased force, awkward posture, and lack of recovery periods.These risk
factors exists in assembly lines, and the purpose of this investigation is assessment of ergonomic
risk factors by OCRAmethod in assembly lines.

Methods: Job analysis was done by observation and each job was degraded to tasks, actions
and movements. Nordic standard questionnaire (NMQ) was used for demographic data  and
upper limbs MSD complaints in 10 factories. Two assembly lines were assessed and 166 OCRA
indices were obtained and analyzed with OCRA software and SPSS software using chi-square
and paired t- test.

Results:The results showed that in  line B the highest risk in right hand was 66% (low risk), and
in  line A was 44% (high risk). In line B the highest risk in left hand was 53.19% (low risk) and in
line A was 38% (low risk). The mean value of right and left hand exposure indices was
insignificantly different (p<0.001). There was significant relationship between UEMSDs and
hand type (p<0.001) and between UEMSDs and age (p<0.001).

Conclusion: Line A had more risk than line B with respect to repetitive movements. In line A
the highest risk was in the right hand whereas in line B highest risk was seen in the left hand. As
the most prevalent complaints were in wrists and fingers. We conclude that  these parts are more
involved upper limbs in assembly line. Finally the OCRA method can be a useful method for
evaluation of UEMSDs in repetitive tasks of the assembly industry.

Keywords:
Riskfactor, OCRA, Assembly industry, NMQ, UEMSDs
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