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}̧’Ù~®û }́lecxE| À÷²” ä³Ø“.‰³̧½ó~îú }̧’~ò̄}²® }̧áë’þ-
ÐƒÅƒƒéòƒþ òƒ÷²®üƒâ )QMN ;eriannoitseuQ lateleksolucsuM

cidroN|( üáƒþ }́ îÑïƒ÷í ‘ƒ³üô ‰³̧½ó~îú ø~ÿ ‘Ñýýô Ðé‚ð
öò½ƒ~òƒú øƒ~ÿ }©’ƒéè” }̧áë’ƒþ - ÐÅéòþ }̧“ àú ‘÷̧Ê
à÷²üóá~ ö øïá~²}ò¾ }́ }ò¹’ý’÷ÿ …ù¯}¼“ ¥³Øú }ÿ ö}ÜÒ ®²
à½÷²ø~ÿ ò÷²®üâ ) }̧á~ò̄üó~öÿ(®²̧~í 7891}²}‚ú ö‘÷̧Ñú
üƒ~Øƒ“]91$1[. }üƒô ‰ƒ³̧½óƒ~îƒú îƒþ ‘÷}ò̄ …ú Ðó÷}õ üâ ²ö¿
}̧’~ò̄}²® îó~̧‡ šù“ šïÒ {ö²ÿ }ÈéÐ~” ö®}®û ø~ÿ î÷²®
òý~́ ®²²}…Éú …~ }©’éè” }̧áë’þ - ÐÅéòþ öòý� šù“ à¹‡
}ÈƒéÐƒ~” ²}šƒÒ …ƒú ò³¬ ¼ý÷Ó …ýï~²üù~ ö}‰ý̄îý÷ê÷¶ÿ öÜ÷Ó
…ýï~²üù~ö}©’éè” }̧áë’þ - ÐÅéòþ î³‘†Ê …~ à~² …á~² ²ö®
]91$1$12[.²ö¿ ¼~©Â ‘ó¾) IS  ;xednI  ytireveS ro  niartS|($
üáþ }́ ²ö¼ù~ÿ î½~ø¯ û }ÿ î†’óþ …³Üëð ö à~Ô± šù“ }²́ü~…þ
î÷}šùú …~ Ð÷}îì }̧’³» ́} ü~ Ð÷}îì ²ü¹â ̧ý¹’ð }̧áë’þ -
ÐÅéòþ …ª½ù~ÿ }ò’ù~üþ }ò̄}îù~ÿ Ø÷Ü~òþ ) EUD|( ®² öÌ~üÚ
‘á³}²ÿ îþ|…~¼¯ ]01$31[. }üô ²ö¿ ‘÷̧Ê î÷²öä~²ç )5991( ®²
}üƒƒ~è” îƒ’ƒ¦ƒƒ̄û ‰ƒý½óùƒ~® ö}²}‚ƒú äƒ³®üƒ̄ ö…ƒ³î†óƒ~ÿ }Àƒ÷í
Øý�ü÷ê÷¶üáþ $ …ý÷îá~òýáþ ö }‰ý̄îý÷ê÷¶üáþ …óý~õ òù~®û ¼¯û
}̧ƒ“]21-01[. }îƒ’ý~́¼~©Â ‘ó¾$ ¥~ÀëÅ³̂ ¼¾ Ð~îì
²üƒ¹â }²ä÷ò÷îýáþ ¼~îì: ¼”̄ òý³ö$ ‘Ñ̄}® ®ØÑ~” }Ðï~í
òƒýƒ³ö$ îƒ̄” ́îƒ~õ }Ðï~í òý³ö$ ̧³Ð“ à~²$ î̄” ́î~õ }ò›~ñ
öÌƒýƒÙú ö¥~ê“ …̄õ øóå~ñ }ò›~ñ à~²  îþ …~¼¯]22$31[. ‰ó£
î’Õý³ }öí …³}̧~» }À÷í Ðëïþ ‘Ñýýô ¼¯û }ò̄$®²¥~êýáú Ð~îì
²ü¹â ¼½ð …ý½’³ šó†ú ‘›³…þ ®}²® ]01[. ø³üâ }́ î’Õý³ø~
‘~5 ̧É§ ®̧’ú …ó̄ÿ ¼¯û }ò̄ àú …³}ÿ î½~ø¯û ä³ }îá~õ ‘Ñýýô
®ÜƒýƒÞ ø³Ð~îì ²ü¹â ²}Ø³}øð îþ ̧~́®]41[ Äïó~ }̧’Ù~®û
}́üâ Ð̄®•~…“ …³}ÿ ø³î’Õý³$}îá~õ ö Ü~…ëý“ à~²…³® }üô ²ö¿
²}‘¹ùýì îþ òï~ǖ]11$51$61[. ®²}š³}ÿ }üô ²ö¿ }…’̄} …~ü¹’þ
øƒ³¼ƒÕƒì …ƒú öÌƒ~üƒÚ àƒ~²ÿ ©ƒ÷® ‘ƒ›ƒ�üƒú ö̧Šº …~ ‘÷šú …ú
î’Õý³ø~ÿ î÷š÷®®²ø³ öÌýÙú ö®²šú …�²äþ ö¼”̄ {òù~ $ }î’ý~́
¼ƒ~©ƒÂ ‘ó¾ …³}ÿ ø³ ®̧“ …ú È÷² š¯}ä~òú î÷²® î¦~̧†ú
Ü³}²äý³®. î÷²öä~²ç …³}ÿ ‘ï~ü�…ýô î½~Ôì }üïô öîª~È³û {îý�
}î’ý~́¼~©Â ‘ó¾ 5 ²}‰ý½óù~® à³®ò̄]01ö31[ $ }î~ ®²̧~í 1002$
‘÷î~» }ÿ. …³ò~²®îÑý~² ¡ù~²®̧’ú }ÿ ́ü³ ²} …³}ÿ ‘Ù¹ý³ }î’ý~́
¼~©Â ‘ó¾ î¦~̧†ú ¼¯û ‰ý½óù~® òï÷® ]51$61[:

¸ƒÉ§  ²ü¹â üâ: }î’ý~́ ¼~©Â ‘ó¾ àï’³ }́ 3$ …ý~òå³
¼³}üÊ }üïô  )efaS|(

¸ƒÉƒ§  ²üƒ¹ƒâ ®ö: }î’ý~́ ¼~©Â ‘ó¾ …ýô 3‘~5$ …ý~òå³
¼³}üÊ ò~îÉï„ô   )niatrecnU|(

¸ƒÉƒ§  ²ü¹â ̧ú : }î’ý~́ ¼~©Â ‘ó¾ …ýô 5‘~7$ …ý~òå³
¼³}üÊ …~ ²ü¹â }ò̄ã   )ksir  emoS(|

¸É§  ²ü¹â ¡ù~²: }î’ý~́ ¼~©Â ‘ó¾ …ý½’³ }́ 7$…ý~òå³
¼³}üÊ îª~È³û {îý�   )suodrazaH(|

ü~Ø’ú|ø~
‘÷´üÒ Ø³}ö}òþ }Ø³}® ¼~Ôì ®² …ª½ù~ÿ îª’ëÚ ÀóÑ“ ò½~õ

®}® ®²¼Õƒì ‘ƒ³}¼á~²ÿ ö°ö̂ Øë�}” …ý½’³üô Ø³}ö}òþ öš÷®
®}¼’ú }̧“. š¯öí 2…ý~òå³‘÷´üÒ ̧óþ ¼~Ôëýô ÀóÑ“ î÷²®
…³²̧þ …³¥¹‡ ä³öøù~ÿ ¼Õëþ îª’ëÚ îþ …~¼¯$ ®²…ª¾
}®}²ÿ$ …ý½’ƒ³üƒô ‘ïƒ³àƒ� šïÑý’ƒþ ®²ä³öû ̧óþ 44-04̧~í
)5/63®²Àƒ̄( šƒ~ÿ äƒ³Ø’ƒú }̧“.®²©Á÷Ã ä³öû î÷²®òý�
îé¥Íú ä³®ǖ…ý½’³üô ‘ï³à� šïÑý’þ ®² …ª¾ ‘³}¼á~²ÿ
îƒ³…ƒ÷Ë …ƒú äƒ³öû ̧óƒþ 44-04̧~í )6/65 ®²À¯($ ®²…ª¾
š÷¼á~²ÿ ®²ä³öû ̧óþ 44-04̧~í ) 7/25®²À¯($®² …ª¾
°ö̂ Øë�}” ®²ä³öû ̧óþ 44-04̧~í )3/64®²À¯( ö ®² …ª¾
²üª’ú ä³ÿ ®² ä³öû ̧óþ 94-54 ̧~í )8/55 ®²À¯ ( îþ …~¼¯.
…ú È÷² àëþ ®² ä³öû î÷²® òý� …ý½’³üô ‘ï³à� šïÑý’þ î³…÷Ë …ú
ä³öû ̧óþ 44-04̧~í )7/44 ®²À¯ ( …÷®û }̧“. {́î÷õ {î~²ÿ
à~ÿ }̧á÷‚³)tset  erauqs -ihC|( }²‘†~Ë îÑóþ ®}²ÿ …ýô ä³öøù~ÿ
¼Õëƒþ îª’ëƒÚ öäƒ³öøùƒ~ÿ ̧óþ ò½~õ ®}®û }̧“ )100/0 <P|

61=fd|33/7=2c|(. š¯öí3$ ò³¬ ¼ý÷Ó }©’éè” }̧áë’þ -

ÐÅƒéòƒþ …ª½ùƒ~ÿ }ò’ùƒ~üƒþ }òƒ̄}îùƒ~ÿ Øƒ÷Üƒ~òþ ²}…³¥¹‡
ä³öøù~ÿ ¼Õëþ îª’ëÚ ò½~õ îþ ®ø¯$ …É÷²üáú ̧ùð }Ø³}®
Ø~Ǖ }©’éè” {²òœ$ ̧~Ð̄$ î£$ ®̧“ ö }òå½’~õ ®²…ª¾ }®}²ÿ
…ú ‘³‘ý‡ 45 òÙ³ ) 7/58 ®²À¯($05òÙ³) 4/97 ®²À¯($74 òÙ³
)6/47®²Àƒ̄($ ö 54 òÙƒ³ ) 4/17 ®²À¯( …÷®û }̧“. …ó~…³}üô
îƒé¥Íú îþ| ä³®® ®²…ª¾ }®}²ÿ$ ò³¬ ¼ý÷Ó }©’éè” {²òœ
}́…Ýýú …ª½ù~ÿ }ò’ù~üþ }ò̄}ñ Ø÷Ü~òþ àï’³ …÷®û$ ö…ú ‘³‘ý‡ …Ñ̄
}́{õ$ ̧~Ð̄$ î£ ®̧“$ ®̧“ ö}òå½’~õ Ü³}²®}²ò̄$ …ú ò¦÷ÿ àú
òƒ³¬ ¼ýƒ÷Ó }©’ƒéè” ®̧“ ö}òå½’~õ }́ …Ýýú …ª½ù~ …ý½’³
îþ|…~¼¯. ®²©Á÷Ã ä³öû î÷²®òý�îé¥Íú îþ ä³®®®²…ª¾
‘³}¼á~²ÿ ò³¬ ¼ý÷Ó }©’éè” ®̧“ ö}òå½’~õ ®² …ý½’³…÷®û
ö…Ñ̄ }́ {õ$ }©’éè” î£$ ̧~Ð̄ö{²òœ  ²‘†ú ø~ÿ ‰~‚ýô ‘³ ²}…ú
©÷® }©’Á~Ã ®}®û }ò̄. ̧ùð }Ø³}® Ø~Ǖ }©’éè” ®² ò÷}¥þ
{²òœ $ ̧~Ð̄$ î£$ ®̧“ ö}òå½’~õ ®²}üô …ª¾ …ú ‘³‘ý‡ 95 òÙ³
) 2/25®²À¯($ 84 òÙ³) 5/24®²À¯($ 14òÙ³) 3/63®²À¯( ö 63
òÙ³) 9/13®²À¯( …÷®û }̧“. ®²…ª¾ š÷¼á~²ÿ ̧ùð }Ø³}®

}²́ü~…þ }©’éè” }̧áë’þ-ÐÅéòþ …ª¾|ø~ÿ }ò’ù~üþ..36

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

š¯öí1- ‘÷´üÒ Ø³}ö}òþ ¼~Ôëýô ÀóÑ“ î÷²® …³²̧þ …³¥¹‡ ä³öøù~ÿ
îª’ëÚ ¼Õëþ
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Øƒ~Üƒ̄ }©ƒ’éè” {²òœ$ ̧~Ð̄$ î£$ ®̧“ ö}òå½’~õ …ú ‘³‘ý‡
05òƒÙƒ³)6/76%($ 74òÙ³)5/36%($ 93 òÙ³ )7/25%($  83 òÙ³
)4/15%( …÷®û }̧“$®²}üô …ª¾ òý� îé¥Íú îþ| ä³®® }©’éè”
î³…÷Ë …ú ò~¥ýú ®̧“ ö}òå½’~õ $ …~è‘³üô ò³¬ ¼ý÷Ó ²}…ú ©÷®
}©’Á~Ã ®}®û }̧“ ö …Ñ̄ }́{õ …ú ‘³‘ý‡ ò³¬ ¼ý÷Ó }©’éè”
î£$ ̧~Ð̄ ö{²òœ Ü³}²®}²®.®²…ª¾ °ö̂ ò³¬ ¼ý÷Ó }©’éè”
®̧ƒ“ ö}òƒåƒ½ƒ’ƒ~õ ¥ƒ̄}àƒ̀ƒ³ îþ …~¼¯ ö…Ñ̄ }́ {õ ò³¬ ¼ý÷Ó
}©ƒ’ƒéè” îƒ£$ ̧ƒ~Ðƒ̄ ö{²òœ Ü³}²®}²®$ È†Ñ~ ̧ùð }Ø³}® Ø~Ǖ
}©’éè” {²òœ$ ̧~Ð̄$ î£$ ®̧“ ö}òå½’~õ …ú ‘³‘ý‡ 46òÙ³
)9/25®²Àƒ̄($ 25òƒÙƒ³ )34òÙ³($ 04òÙ³ ) 1/33®²À¯($ ö 32
òÙ³)91®²À¯( îþ|…~¼¯.®²…ª¾ ²üª’ú ä³ÿ ̧ùð }Ø³}® Ø~Ǖ
}©ƒ’ƒéè” {²òƒœ$ ̧ƒ~Ðƒ̄$ îƒ£$ ®̧ƒ“ ö}òƒåƒ½ƒ’ƒ~õ …ƒú ‘ƒ³‘ý‡
04òÙ³)9/15®²À¯($ 73 òÙ³)1/84®²À¯($ 92 òÙ³ )7/73®²À¯(
ö 52 òÙ³ ) 5/23®²À¯( îþ …~¼¯$®² }üô …ª¾ òý�ò³¬ ¼ý÷Ó
}©’éè” ®̧“ ö}òå½’~õ ¥¯}à³̀ …÷®û  ö…Ñ̄ }́ {õ  ò³¬ ¼ý÷Ó
}©ƒ’ƒéè” îƒ£$ ̧ƒ~Ð̄$ ö{²òœ Ü³}²®}²®. Äïó~ ®²àì ¼~Ôëýô
ÀóÑ“ î÷²® …³²̧þ ) î›ï÷Ó ä³öøù~ÿ àó’³í ö î÷²®($ 112
òÙ³) 1/74®²À¯(®}²}ÿ }©’éè” {²òœ$ 452òÙ³) 7/65®²À¯(
®}²}ÿ }©’éè” ̧~Ð̄$ 292òÙ³ )2/56®²À¯( ®}²}ÿ }©’éè”
î£ $ ö 033òÙ³) 7/37®²À¯( ®}²}ÿ }©’éè” ®̧“ ö}òå½’~õ
îƒþ …ƒ~¼ƒó̄$ …̄üô ‘³‘ý‡ î½ªÂ îþ ¼÷® àú …~è‘³üô ò³¬
¼ý÷Ó }©’éè” ®²àì ÀóÑ“ {øóá~²ÿ$ î³…÷Ë …ú ò~¥ýú ®̧“
ö}òå½’~õ …÷®û ö …Ñ̄ }́{õ$ …ú ‘³‘ý‡ }©’éè” î£ $ ̧~Ð̄ ö {²òœ
…~è‘³üô ò³¬ ¼ý÷Ó ²}…ú ©÷® }©’Á~Ã ®}®û }ò̄. ̧ùð }Ø³}® Ø~Ǖ
}©’éè” {²òœ $ ̧~Ð̄ $ î£ $ ®̧“ ö}òå½’~õ ®²àì ÀóÑ“ î÷²®
…³²̧þ …ú ‘³‘ý‡ 732òÙ³)9/25®²À¯($ 491òÙ³)3/34®²À¯($
651òÙ³ )8/43®²À¯($  ö811òÙ³) 3/62®²À¯( îþ …~¼¯.{́î÷õ
à~ÿ }̧á÷‚³ }²‘†~Ë îÑóþ ®}²ÿ …ýô }©’éè” …ª½ù~ÿ }ò’ù~üþ
}òƒ̄}îƒù~ÿ Ø÷Ü~òþ öä³öøù~ÿ ¼Õëþ î÷²® …³²̧þ ò½~õ ®}®û

}̧“)400/0=p| 21=fd| 29/11=2c|(. š¯öí4$ îÝ~ü¹ú îý~òåýô

¼~©Â ‘ó¾ ö ̧É÷̈ ²ü¹â î³…÷Ë …ú î½~Ôì îª’ëÚ î÷š÷®
®² ÀóÑ“ {øóá~²ÿ ²} ò½~õ îþ ®ø¯…É÷²üáú ä³öû àó’³í ®}²}ÿ

îý~òåýô ¼~©Â ‘ó¾ 60/1 )̧É§ ²ü¹â üâ  ö ò÷Ó ²ü¹â
}üïô (îþ …~¼¯. }́ È³Øþ ®üå³ ®²ä³öû î÷²®$ ¼Õì ‘³}¼á~²ÿ
®}²}ÿ îýƒ~òåýƒô ¼ƒ~©ƒÂ ‘óƒ¾ 25/6 )̧É§ ²ü¹â 3 öò÷Ó
²ü¹â }ò̄ã($ ¼Õì š÷¼á~²ÿ ®}²}ÿ îý~òåýô ¼~©Â ‘ó¾
86/3 ) ̧Éƒ§ ²ü¹ƒâ 2öò÷Ó ²ü¹â ò~îÉï„ô ($ ¼Õì °ö̂
Øëƒ�}” ®}²}ÿ îý~òåýô ¼~©Â ‘ó¾ 97/7 )̧É§ ²ü¹â 4$
öò÷Ó ²ü¹â îª~È³û {îý�( ö ¼Õì ²üª’ú ä³ÿ ®}²}ÿ îý~òåýô
¼ƒ~©ƒÂ ‘óƒ¾ 33/6 )̧Éƒ§ ²ü¹ƒâ 3 öò÷Ó ²ü¹â }ò̄ã(
îþ|…~¼¯. ®²î›ï÷Ó $ ä³öû î÷²® ®}²}ÿ îý~òåýô ¼~©Â ‘ó¾
6$ ®}îóƒú ‘Õýý³}” ¼~©Â ‘ó¾ …ýô  55/5‘~ 54/6 $ }ò¦³}Û
îÑý~² 54/0$ ̧É§ ²ü¹â 3 öò÷Ó ²ü¹â }ò̄ã îþ …~¼¯. …̄üô
‘ƒ³‘ýƒ‡ îƒé¥Íƒú îƒþ| ä³®® àú î½~Ôì °ö̂ Øë�}” ) 97/7($
‘³}¼á~²ÿ ) 25/6($ ²üª’ú ä³ÿ ) 33/6($ öš÷¼á~²ÿ ) 86/3(
…ƒú ‘ƒ³‘ýƒ‡ …ƒ~è‘ƒ³üƒô îÝ̄}² îý~òåýô ¼~©Â ‘ó¾ ²}…ú ©÷®
}©’Á~Ã ®}®û }ò̄. ®²î›ï÷Ó $ ÀóÑ“ {øóá~²ÿ ®}²}ÿ îý~òåýô
¼ƒƒ~©ƒÂ ‘óƒ¾ 1/5 )̧Éƒ§ ²ü¹ƒâ 3 öòƒ÷Ó ²ü¹ƒâ }òƒ̄ã(
îƒþ|…ƒ~¼ƒ̄. øï¢óýô {î́÷õ {î~²ÿ {ò~êý� ö}²ü~òº üáÉ³Øú …~
îéã {́î÷õ  5/29=F|$ }©’éÛ îÑóþ ®}²ÿ …ýô îý~òåýô }î’ý~́
¼ƒ~©ƒÂ ‘ƒóƒ¾ îƒ³…ƒ÷Ë …ƒú ‰ƒóƒ£ ¼ƒÕƒì }®}²ÿ$ ‘ƒ³}¼ƒáƒ~²ÿ$
š÷¼á~²ÿ$ °ö̂ Øë�}” ö ²üª’ú ä³ÿ ò½~õ ®}®û }̧“ ö Ø³Äýú
Ðƒ̄ñ …³}…³ÿ îý~òåýô ø~ÿ ¼~©Â ‘ó¾ î³…÷Ë …ú ‰óœ ¼Õì
îƒƒ÷²® …ƒƒ³²̧ƒƒþ øï¢óƒ~õ …ƒú Üƒ÷” ©ƒ÷® …ƒ~Üƒþ }̧ƒ“)500/0
=p|61=fd|29/5=F|(.

…³}ÿ ‘~üý̄ Ø³Äýú …ý~õ ¼¯û ö òý� ‘Ñýýô }üóáú à̄}îýâ }́
îý~òåýô ø~…~ …Ýýú î’Ù~ö” }̧“$ }́ {î́÷õ ø~ÿ ‘ÑÝý†þ òÍý³
effehcS|$inorefnoB |$DSL|$tennuD|ö... }̧’Ù~®û ¼¯ö îé¥Íú
äƒ³®üƒ̄àƒú ¡ƒùƒ~² ¼ƒÕƒì }®}²ÿ$ šƒ÷¼ƒáƒ~²ÿ$ ²üƒª’ú ä³ÿ ö
‘ƒ³}¼ƒáƒ~²ÿ ®}²}ÿ îý~òåýô ¼~©Â ‘ó¾ àï’³ }́ 7…÷®û öêþ
îý~òåýô ¼~©Â ‘ó¾ î³…÷Èú …ú ¼Õì °ö̂ Øë�}” ) 97/7(
î’ï~ü� }́ …Ýýú ö ¡½ïåý³ îþ …~¼¯ )100/0<P|(.®² }üô ‘¦ÝýÞ
¼ƒƒ~©ƒƒÂ ‘ƒóƒƒ¾ …ƒƒ³}ÿ ®̧ƒƒ“ ²}̧ƒƒ“ ö¡ƒ‹ îƒ÷²®…ƒ³²̧ƒþ
Ü³}²ä³Ø“.…É÷²üáú îý~òåýô ¼~©Â ‘ó¾ …³}ÿ ®̧“ ²}̧“

¸ý̄ Ðëþ î÷̧÷ÿ ò›~² àé ö øïá~²}õ 46

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

š¯öí 2- ‘÷´üÒ ̧óþ ¼~Ôëýô ÀóÑ“ î÷²® …³²̧þ …³¥¹‡ ä³öøù~ÿ îª’ëÚ ¼Õëþ
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35/6) ®}îóú ‘Õýý³}” ¼~©Â ‘ó¾ …ýô 51/6‘~ 19/6$ }ò¦³}Û
îÑý~² 83/0 ö̧É§ ²ü¹â 3ö ò÷Ó ²ü¹â }ò̄ã( ö …³}ÿ ®̧“
¡ƒ‹  92/4) ®}îóú ‘Õýý³}” ¼~©Â ‘ó¾ …ýô 60/4‘~25/4$
}ò¦³}Û îÑý~² 32/0$ ̧É§ ²ü¹â 2$ ö ò÷Ó ²ü¹â ò~îÉï„ô(
î¦~̧†ú ä³®ǖ) òï÷®}²1(.øï¢óýô {́î÷õ {î~²ÿ tset-t deriap

|öšƒ÷® øƒïƒ†ƒ¹ƒ’ƒåƒþ îƒ¹ƒ’Ýýð öò¹†’~ à~îì )96/0=r|( ö òý�
öšƒ÷®}©ƒ’ƒéÛ {îƒ~²ÿ îÑóþ ®}² …ýô îý~òåýô ¼~©Â ‘ó¾

î¦ƒ~̧†ƒú ¼ƒ̄û …ƒ³}ÿ ®̧ƒ“ ²}̧ƒ“ ö¡‹ ®²¼~Ôëýô ÀóÑ“
î÷²®…³²̧þ ²}…ú }•†~” ²̧~òý̄)100/0<P|4=fd|51/3=t| 96/0=r|(.
…óƒ~…ƒ³}üƒô îƒé¥Íƒú ä³®ǖ àú ò¹†“ îý~òåýô ¼~©Â ‘ó¾
î¦ƒ~̧†ƒú ¼ƒ̄û …ƒ³}ÿ ®̧ƒ“ ¡ƒ‹ …ƒú îý~òåýô ¼~©Â ‘ó¾
î¦~̧†ú ¼¯û …³}ÿ ®̧“ ²}̧“ 1…ú 25/1 îþ …~¼¯ ]02[.

}²́ü~…þ }©’éè” }̧áë’þ-ÐÅéòþ …ª¾|ø~ÿ }ò’ù~üþ..56
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Evaluation of distal upper extremity (DUE)
musculoskeletal disorders by strain index (SI) in an

ironwork industry 

Seyed-Ali Moussavi-Najarkola 1

Sara Karimi2

Rajab-Ali Hokmabadi 3

Abstract: 
Background and aims:Work-related musculoskeletal disorders (WMSDS) is one of the most

important problems in working populations of Iranian industries; so, in order to evaluate the
integrated roles and effects of various ergonomic risk factors inducing such disorders, the Strain
Index (SI) methods was used.

Methods: This was a cross-sectional study conducted on 448 male subjects including 63
controls working in administrative jobs and 385 cases working in lathing, welding, melting and
foundry jobs using integrated procedure which includes observations, interview, Nordic
Musculoskeletal Questionnaire (NMQ) methods and SI model. All workers were questioned.
Data were  analyzed using SPSS software  v. 11 and Excel package.

Results: The most prevalent MSDs in upper limbs were found in melting lathing, foundry and
welding respectively. There was a significant relationship between age and job groups (c2=7.33;
df=16; p<0.001). One-way analysis of variance showed a significant differences among means of
calculated Strain Indices of  administrative (1.06), lathing (6.52), welding (3.68), melting (7.79)
and foundry (6.33) jobs (F=5.92; df=16; p=0.005). Also it was revealed that melting job was
attributed as "hazardous job" (4 risk level), lathing and foundry jobs were referred to "moderate
risk level" (3 risk level), welding job was allocated as "uncertain risk level" (2 risk level), and
administrative job was attributed as "safe risk level" (1 risk level). Moreover, there was a
significant relationship between DUE and job groups (c2=11.92; df=12; p=0.004).The paired t-
test showed significant difference with direct and relatively complete correlation between means
of Strain Indices in right (6.53) and left (4.29) hands (r=0.69; t=3.15; p<0.001).

Conclusion: The Strain Index (SI) model can be referred as an efficient and applicable method
for the assessment of ergonomics risk factors inducing upper extremity musculoskeletal disorders
(UEMSDs), classifying jobs, correcting and modifying work situations and preventing DUE
musculoskeletal disorders.

Keywords 
Strain Index, SI, Upper Extremity Musculoskeletal Disorders, DUE, Ergonomic risk factors
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