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!"#$%&$"#'(")*)+,,-'./#'(")
!"#$%&$"#'(")*)+,,-'./#'("%()*$+%",*)(-$+%
*."*%/0(1+%02%*.$%1+$%0/%3)24/1-2$++56"+$4%
*,$"*3$2*+%"24%*.$%/$"+)6)-)*7%0/%*.$),%
"88-)("*)02%"(,0++%4)9$,+$%8081-"*)02+:%

%
;+",$<%=:%>%?)3,@2<%A:%BCD''E:%!"#$%&'#())*
+,)($-)./())-/($&0."1#-"#-2,."(#.)-3".4-
"//".,+'(-+13('-)5#$/16(%F-$**$,%*0%*.$%
$4)*0,G:%+-'0$"#/%1)23/%0/.(-(41)*)
53$%/,$6#'.7<%89BHE<%HIJ5IK:%F-)2LG%

%
M0-$<%N:%?:<%O08L)2+<%M:%A:<%?8)$#$-<%P:<%$*%"-:%
BCD''E:%7-/,#$16")($-0'"#"0,'-./",'-1%-.4(-
(%%(0.)-1%-)2"/".&,''5-%10&)($-6($".,."1#-
%1/-2(12'(-3".4-6(.,).,."0-6(',#16,:%
:$"#/-);$/-#3<)=$-'4'(")*)>6-#6%$?)F-)2LG)

%
M0--",4<%Q:%!:%BCD''E:%8/9-:,./";",-01'',/$-"#-
01#<(/),."1#-3".4-=(#/5->4".%"('$:%
>(6"7$--'"4)271.3(-(41)@6/%#$%-1<%A9BCE<%'RS5
RR:%F-)2LG%

%
T$",2$7<%Q:%P:%>%?)38+02<%U:%BCD''E:%
!"#$%&'#())*?,)($-)./())-/($&0."1#-"#-
2,."(#.)-3".4-"//".,+'(-+13('-)5#$/16(@-
7&.41/)A-/(2'5:%+-'0$"#/%1)23/%0/.(-(41)*)
53$%/,$6#'.7<%89BHE<%HIK5JD:%F-)2LG%

%
VW0*++02<%N:<%O$43"2<%X:<%;24$,++02<%X:<%$*%"-:%
BCD''E:%B#.(/#(.*$('"<(/($-(C21)&/(*+,)($-
./(,.6(#.-<)9-)./())-6,#,D(6(#.-%1/-
"//".,+'(-+13('-)5#$/16(@-7-/,#$16";($-
./",':)+0$%'./")B(6%"/-)(C)D/7#%($"#$%(-(41<%
EFGBJE<%'YJ'5K':%F-)2LG%

%

%

%

!")#3'7)'776$)

88)"$H)7#6I'$7)
'".-6I'"4J)

K)!"#$%&$"#'(")*)
+,,-'./#'(")7#6I'$7)

EE)L#'(-(41)*)
+77(.'/#'("7)7#6I'$7)

M)=$&'$H)*):$#/N
/"/-17'7)7#6I'$7)

8)53$(%1)*)2%(.$77$7)
7#6I'$7)

M):$#3(I)*):$/76%$7)
7#6I'$7)

E)O$H)O!;)=$7$/%.3)
5%'/-)

)

+-7(<)%$/I)(6%)"$H)
C$/#6%$J)

;'43-'43#7)P)8"#$%Y)

)

)

%

AZA%)+%816-)+.$4%67[%

)

)

\0-:%C%5%]13:%K%?$8*%CD''%

A(^",,)#-$<%U:%>%_"-+.<%M:%;:%BCD''E:%
!"#$%&'#())E-)('%*0,/(E-,#$-3(''#())-"#-
)10",'-31/F@-G%%(0.)-1%-01#.(62',."<(-
./,"#"#D:%B(6%"/-)(C)=$-'4'(")*)Q,'%'#6/-'#1)
'")Q(.'/-)R(%S<%8FBSE<%C'C5SS:%F-)2LG%

%
])(L$,+02<%;:%>%O)2*02<%Q:%X:%BCD''E:%7#D(/-
/(D&',."1#-"#-./,&6,.";($-H,6+1$",#-
/(%&D(()@-I4(-2(/)2(0."<()-1%-?&$$4").-
61#F):%>6-#6%$<):$I'.'"$)/"I)271.3'/#%1<%
8MBSE<%SKR5Y'R:%F-)2LG%

%
?,)9"+*"9"<%A:<%^18*"<%;:<%U"-1L4",<%`:<%T"-,"<%
N:%!:<%>%V"."2<%\:%BCD''E:%G%%(0.-1%-2,/(#.,'-
./,"#"#D-"#-6,#,D"#D-.4(-+(4,<"1/,'-
2/1+'(6)-1%-(,/'5-04"'$411$:%!"I'/")
B(6%"/-)(C)2$I'/#%'.7<%TUBJE<%KIS5J:%F-)2LG%

%
_.)*$.$"4<%;:%BCD''E:%!"#$%&'#())-"#-
(,/'5-04"'$411$-($&0,."1#@-7-21)"."1#-
2,2(/:%L/%-1)LI6./#'("<%9K<%C'5CY:%F-)2LG%

%

0#'(-(12)*)+33(.'/#'("3)
L#'(-(41)*)+77(.'/#'("7%()*$+%",*)(-$+%*."*%
$a8-0,$%3)24/1-2$++%"+%"2%$38),)("-%
(02+*,1(*%"24%$a"3)2$%)*+%("1+$+<%01*(03$+%
"24%(0,,$-"*$+%)2%,$-"*)02%*0%6)0-0#)("-%"24%
8+7(.0+0()"-%(02+*,1(*+:%

%
;.$,2$<%M:<%A0,"2<%;:%!:<%>%V02+4"-$<%M:%
BCD''E:%I4(-(%%(0.-1%-6"#$%&'#())-
./,"#"#D-1#-,.4'(.()A-%'13@-7#-"#".",'-
"#<()."D,."1#:%53$)Q,(%#)271.3(-(4'7#<%AM<%
'II5JK:%F-)2LG%

%

%

http://www.ncbi.nlm.nih.gov/pubmed/21806641
http://www.tandfonline.com/doi/abs/10.1080/13674676.2011.562492
http://www.tandfonline.com/doi/abs/10.1080/09515070.2011.594670
http://www.ncbi.nlm.nih.gov/pubmed/21806642
http://www.ncbi.nlm.nih.gov/pubmed/21537360
http://www.tandfonline.com/doi/abs/10.1080/15426432.2011.587384
http://www.ncbi.nlm.nih.gov/pubmed/21630119
http://www.ncbi.nlm.nih.gov/pubmed/21394590
http://search.informit.com.au/documentSummary;dn=147344832133732;res=IELHSS
http://journals.humankinetics.com/AcuCustom/SiteName/Documents/DocumentItem/04_tsp_2010_0001_177-189.pdf
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L#'(-(41)*)+77(.'/#'("7).("#'"6$IV)

%
X,+L)2$<%P:%;:<%`++.$,<%A:<%M,08-$7<%A:<%$*%"-:%
BCD''E:%G%%(0.-1%-.41&D4.-)&22/())"1#-1#-
$()"/(-.1-)61F(-,#$-.1+,001-3".4$/,3,'-
)562.16):%271.3(,3/%0/.(-(41?)F-)2LG)

)
=$-43"2<%^:<%^,$$+02<%P:<%Z$22"<%A:<%>%Z066)2+5
A02*$)*.<%T:%BCD''E:%!"#$%&'#())-2/($"0.)-'())-
.(C."#D-34"'(-$/"<"#D-,61#D-51&#D-,$&'.)@-
GC,6"#"#D-,..(#."1#*-,#$-(61."1#*
/(D&',."1#-61."<()-,)-21.(#.",'-6($",.1/):%
2$%7("/-'#1)/"I)!"I'&'I6/-)W'CC$%$".$7?)F-)2LG)

%
=-$44$,1+<%A:<%N0.-3$)W$,<%X:%U:<%!)$*$,+$<%A:%X:<%>%
?(.,$1,+<%T:%A:%BCD''E:%700(2.,#0(-,#$-
0166".6(#.-.4(/,25-,)-D&"$($-)('%*4('2-%1/-
2)5041'1D"0,'-$")./())-,#$-21)"."<(-6(#.,'-
4(,'.4@-7-/,#$16";($-01#./1''($-./",':%
271.3(-(4'./-):$I'.'"$?)F-)2LG)

%
P12#<%c:%O:<%T"2#<%Q:%O:<%N712<%A:%?:<%$*%"-:%BCD''E:%
B#%'&(#0(-1%-+/,"#*$(/"<($-#(&/1./124"0-
%,0.1/-,#$-0,.(041'-1*6(.45'-./,#)%(/,)(-
21'561/24")6)-1#-(%%(0.)-1%-6($".,."1#-1#-
2',)6,-0,.(041',6"#()-,#$-)./()):%Q#%$77?)
F-)2LG)

%
!$*$,+<%P:<%X,)+3"2<%?:<%`8*02<%N:<%N"$,<%Z:<%>%
Z0$3$,<%V:%BCD''E:%7-2/('"6"#,/5-
"#<()."D,."1#-1%-.4(-/(',."1#)4"2)-+(.3((#-
$")21)"."1#,'-6"#$%&'#())-,#$-"62&')"<".5:)
:'"IC6-"$77?)F-)2LG)

%
Z"d1$5N0#4"2<%U:%V:<%X,)(+02<%?:%T:<%P"(L+02<%P:<%
A",*)2<%O:%A:<%>%N,7"2<%]:%;:%BCD''E:%
7..,046(#.-,#$-6(#.,'-,#$-245)"0,'-4(,'.4@-
)('%*0162,))"1#-,#$-6,..(/"#D-,)-6($",.1/):%
B(6%"/-)(C)>(6"7$-'"4)271.3(-(41<%MUBCE<%CIC5J:%
F-)2LG%%

%

%

%

?)30,<%!:<%Te*$-$+<%=:<%?f240,<%!:<%$*%"-:%BCD''E:%
!"#$%&'#())-,#$-$/(,6-J&,'".5@-I4(-
"#<(/)(-/(',."1#)4"2-+(.3((#-6"#$%&'#())-
,#$-#(D,."<(-$/(,6-,%%(0.:%Q./"I'"/&'/")
B(6%"/-)(C)271.3(-(41<%MABYE<%SRK5IH:%F-)2LG%

%
_".6$.<%O:<%V1<%A:<%>%gL$2<%N:%BCD''E:%
!"#$%&'-,3,/(#())-,#$-#1#*K&$D"#D-"#-
/(',."1#-.1-21)../,&6,."0-)./())-$")1/$(/-
)562.16):%:'"IC6-"$77?)F-)2LG%

%
_.$*+*02$<%V:%A:%T:<%T0-"+"<%T:%A:<%Q122<%M:<%$*%
"-:%BCD''E:%G%%(0.)-1%-,-+(4,<"1/*+,)($-
3("D4.-6,#,D(6(#.-2/1D/,6-$('"<(/($-
.4/1&D4-,-).,.(-0112(/,."<(-(C.(#)"1#-,#$-
'10,'-2&+'"0-4(,'.4-$(2,/.6(#.-#(.31/FE-
L1/.4-H,/1'"#,E-MNNO*MNNP:%2%$&$"#'"4)
>3%("'.)W'7$/7$<%UBYE<%'5K:%F-)2LG%

%
h"6$-)2"<%Q:%V:<%Z06)2+02<%A:%Q:<%g+*"/)2<%N:%Q:<%
>%M012()-<%P:%Z:%BCD''E:%!,#"2&',."#D-
6"#$%&'#())-+(#(%".)-0/(,."<(-(',+1/,."1#-
,.-4"D4-'(<(')-1%-#(&/1."0")6:%L0,'%'./-)
Q#6I'$7)(C)#3$)+%#7<%AKBCE<%CYS5HH:%F-)2LG%

%

4$&'$5)*)6$#/7/"/-23'3)
=$&'$H)*):$#/N/"/-17'7%()*$+%",*)(-$+%*."*%
(036)2$%"24%+72*.$+)i$%3)24/1-2$++%"24%
,$-"*$4%,$+$",(.%+*14)$+%$)*.$,%+*"*)+*)("--7%
0,%*.$0,$*)("--7:%

%
N"2L",<%Z:%>%^$.-0*<%?:%BCD''E:%Q"2,)),#,-
6($".,."1#-R-7-)0"(#."%"0-1<(/<"(3:%53$)
!"I'/")B(6%"/-)(C)=$7$/%.3<%MBYE<%'H5'K:%F-)2LG%

%
N,00L<%Q:%_:%BCD''E:%S/1&2-.4(/,25-3".4-
2,."(#.)-)&%%(/"#D-%/16-6($"0,'-"''#())():%
!"#$%"/#'("/-)B(6%"/-)(C)D%(6,)271.3(#3$%/,1<%
GEBSE<%YRS5J:%F-)2LG%

%

%

http://www.ncbi.nlm.nih.gov/pubmed/21735073
http://www.sciencedirect.com/science/article/pii/S0191886911003461
http://www.ncbi.nlm.nih.gov/pubmed/21740624
http://www.ncbi.nlm.nih.gov/pubmed/21790467
http://www.springerlink.com/content/knh81750g01460u6/fulltext.pdf
http://www.ncbi.nlm.nih.gov/pubmed/21463033
http://www.ncbi.nlm.nih.gov/pubmed/21504431
http://www.springerlink.com/content/l787m75k26476426/fulltext.pdf
http://www.ncbi.nlm.nih.gov/pubmed/21672405
http://baywood.metapress.com/app/home/contribution.asp?referrer=parent&backto=issue,7,8;journal,1,58;linkingpublicationresults,1:300310,1
http://www.onlineijra.com/july/vol-5__Num-4_July_2011_Science.pdf#page=17
http://www.ncbi.nlm.nih.gov/pubmed/21728710
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6$#8(9)*)6$/3:%$3)
:$#3(I)*):$/76%$7%()*$+%",*)(-$+%*."*%
4$9$-08%8+7(.03$*,)(%"24%)38-$3$2*"*)02%
*00-+%*0%"++$++%3)24/1-2$++%"24%,$-"*$4%
)2*$,9$2*)02+<%"24%+*14)$+%/0(1+)2#%02%
3$*.040-0#7%)2%3)24/1-2$++%,$+$",(.:%

%
N-"(L<%Q:%?:<%?1++3"2<%?:<%P0.2+02<%M:%;:<%>%
A)-"3<%P:%BCD''E:%:)50416(./"0-,))())6(#.-
1%-.4(-6"#$%&'-,..(#."1#-,3,/(#())-)0,'(-
T!77UV-,61#D-H4"#()(-,$1'()0(#.):%
+77$770$"#?)F-)2LG%

%
^)--",4<%;:<%Z0",L<%A:%=:<%]7"#"<%V:%Z:%T:<%>%
N)"-$+(.L)<%A:%Q:%BCD''E:%!(,)&/"#D-
6"#$%&'#())-"#-)&66(/-0,62-).,%%:%B(6%"/-)
(C)LX,$%'$"#'/-)LI6./#'("<%89B'E<%JI5KH:%F-)2LG%

%
P1","+()0<%;:<%=0,3"2<%X:<%U)3L0<%M:%;:<%N1*,72<%
A:<%>%^004j)2<%M:%BCD''E:%I4(-$(<('126(#.-
,#$-<,'"$,."1#-1%-.4(-%11$-0/,<"#D-
,00(2.,#0(-,#$-,0."1#-J&()."1##,"/(-
TW77XV:%L/#'"4)Y$3/&'(%7<%EABSE<%'JC5I:%F-)2LG%

%
V"2#$<%N:%BCD''E:%H10/(,."#D-,-
0166&#"0,."<(-)2,0(-.1-$(<('12-,-
6"#$%&'#())-6($".,."1#-6,#&,'-%1/-
316(#-"#-/(01<(/5-%/16-)&+).,#0(-,+&)(-
$")1/$(/):%+I&/".$7)'")O6%7'"4)Q.'$".$<%
89BSE<%$'5'S:%F-)2LG%

%
9"2%\1#*<%A:%T:%>%P."<%;:%!:%BCD''E:%
B#<()."D,."#D-.4(-"62,0.-1%-6"#$%&'#())-
6($".,."1#-./,"#"#D-1#-31/F"#D-6(61/5@-
7-6,.4(6,."0,'-61$('"#D-,22/1,04:%
>(4"'#'&$<)+CC$.#'&$)*)Y$3/&'(%/-)O$6%(7.'$".$<%
EEBSE<%SYY5HS:%F-)2LG%

%

%

%%

%

%

%

=$&'$H)*):$#/N/"/-17'7).("#'"6$IV)

T$,2+<%Z:%Q:<%?$--)2#$,<%P:<%>%^004)2<%N:%Z:%BCD''E:%
:)5041'1D"0,'-./(,.6(#.-1%-04/1#"0-2,"#:%
+""6/-)=$&'$H)(C)>-'"'./-)271.3(-(41<%T<%Y''5SY:%
F-)2LG%

%
A",#0-)2<%k:<%!)$,($<%P:<%>%;)+-)22%_)-$7<%A:%?:%
BCD''E:%>(''#())-.4/1&D4-,-0/(,."<(-'(#)@-
!($".,."1#-,#$-<")&,'";,."1#:%B(6%"/-)(C)
=$-'4'(")*)Q,'%'#6/-'#1)'")Q(.'/-)R(%S<%8FBSE<%
CSY5HC:%F-)2LG%

%
A1+)"-<%=:<%Nl++)2#<%;:<%O$1++$,<%!:<%M.0)<%T:%X:<%>%
g+*$,3"22<%U:%BCD''E:%!"#$%&'#())*?,)($-
)./())-/($&0."1#-%1/-"#.(D/,."<(-0,#0(/-
0,/(*,-)&66,/5-1%-(<"$(#0(:%=$7$/%.3)'")
>(0,-$0$"#/%1):$I'.'"$<%EUBYE:%F-)2LG%

%

;8$(%2)*)<%(.$33$3)
53$(%1)*)2%(.$77$7%()*$+%",*)(-$+%*."*%
$a"3)2$%*.$%*.$0,$*)("-%3$(."2)+3+%0/%.0j%
3)24/1-2$++%)+%4$9$-08$4%"24%.0j%)*%
/12(*)02+%)2%,$-"*)02%*0%.13"2%.$"-*.<%
6$."9)0,<%(0#2)*)02<%"24%$30*)02:%

%
^$,4$+<%T:%X:<%?$#"-<%X:%;:<%P"(L+02<%T:%=:<%>%
A1--)2+<%P:%V:%BCD''E:%I(,04"#D-(62,.45@-7-
%/,6(31/F-/11.($-"#-)10",'-01D#"."<(-
#(&/1)0"(#0(-,#$-)10",'-K&)."0(:%B(6%"/-)(C)
Q(.'/-)R(%S)LI6./#'("<%9TB'E<%'DK5S':%F-)2LG%

%
P02$+<%T:%M:<%_$-*02<%?:%Z:<%g-)9$,<%U:%M:<%>%
U.0,61,2<%P:%_:%BCD''E:%!"#$%&'#())E-)21&),'-
,..,046(#.E-,#$-6,/".,'-),.")%,0."1#@-7-
6($",.($-61$(':%53$)Z/0'-1)B(6%"/-?)F-)2LG%

%
A$)6$,*<%!:<%A)(."-"L<%P:<%>%O$)4$2,$)(.<%U:%
BCD''E:%!"#$%&'#())*?,)($-)./())-/($&0."1#-
T!?UYV%F^$,3"2G:%271.3(#3$%/,'$<)
271.3(7(0/#'S<):$I'['"'7.3$)271.3(-(4'$<%GEBIE<%
SCJ5SC:%F-)2LG%

%

%

%

http://www.ncbi.nlm.nih.gov/pubmed/21128783
http://www.tandfonline.com/doi/abs/10.1080/15426432.2011.587385
http://content.karger.com/ProdukteDB/produkte.asp?Doi=330714
http://cswe.metapress.com/content/g131655lt1822g23/
http://tfj.sagepub.com/content/early/2011/08/01/1066480711417234.abstract
http://www.ncbi.nlm.nih.gov/pubmed/21755487
http://www.ncbi.nlm.nih.gov/pubmed/21816857
http://aee.metapress.com/content/p781q7ht5383q553/
http://www.ncbi.nlm.nih.gov/pubmed/21741015
http://www.ncbi.nlm.nih.gov/pubmed/21822066
http://www.ncbi.nlm.nih.gov/pubmed/21732031
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8,<"$-U9-?',0FE%!:=E-:48-
LI'#(%<%A)24/1-2$++%Z$+$",(.%A02*.-7%
?16+(,)6$%"*%jjj:3)24/1-$a8$,)$2($:0,#%

%
%

=!>)4$3$/%.8);%'/-3)
]$j-7%/124$4%B302*.%0/%;1#1+*%CD''E%
]"*)02"-%k2+*)*1*$+%0/%O$"-*.%B]kOE%#,"2*+%
,$-"*$4%*0%3)24/1-2$++%)2(-14$[%
%
M",4)//%"24%\"-$%`2)9$,+)*7%O$"-*.%N0",4<%P:%
N$,,)--<%!k:%7-./",'-1%-6&'."*01#<(/D(#.-
.4(/,25-%1/-%&#0."1#,'-,+$16"#,'-
)562.16)-,#$-2)5041'1D"0,'-)./())-"#-
"#%',66,.1/5-+13('-$")(,)(:%U,)"-%m%
]MUD'YCRHRJ:%F-)2LG!

!
>'18-'18#3))

?*$8."2)%?1*.$,-"24<%!.Q%

X9$,7%302*.<%*.$%$4)*0,%j)--%+$-$(*%+*14)$+%
/,03%AZA%*0%6$%.)#.-)#.*$4%67%01,%+()$2($%
j,)*$,<%?*$8."2)%?1*.$,-"24:%;'43-'43#7%j)--%
+133",)i$%*.$+$%+*14)$+n%/)24)2#+<%8,09)4)2#%
"%+2"8+.0*%0/%*.$%-"*$+*%j0,L%)2%*.$%/)$-4:%

ZK1.))1#-(.-,'9%B+0)B)D/7#%($"#$%(-E%."9$%.$-4%18%
*.$),%)2*$,2$*54$-)9$,$4%(0#2)*)9$%6$."9)0,"-%
*,$"*3$2*%BkMNUEoj.)(.%)2(-14$+%3)24/1-2$++%
*,")2)2#o/0,%),,)*"6-$%60j$-%+724,03$%BkN?E%
"#")2+*%"%+)3)-",%+*,$++5,$41(*)02%*,$"*3$2*:%U.$%
"1*.0,+%")3$4%*0%+.0j%*."*%kMNU%(02/$,+%+8$()/)(%
6$2$/)*+%6$7024%+)38-7%*.$%$a8$(*"*)02%0/%
)38,09$3$2*%/,03%"%(,$4)6-$%*,$"*3$2*:%U.$7%
+1##$+*%*."*%kMNUn+%$a80+1,$%$a$,()+$+<%+8$()"--7%
*")-0,$4%/0,%kN?<%3)#.*%$a8-")2%)*+%$//$(*)9$2$++:%%

A$4)*"*)02%8,"(*)($+n%$//$(*+%02%*.$%604753)24%
."9$%2$1,02"-<%6)0(.$3)("-<%"24%$9$2%#$2$*)(%
,00*+:%=0,%$a"38-$<%3$4)*"*)9$%+*,$++%,$41(*)02%
,$+1-*+%)2%-0j$,%8-"+3"%-$9$-+%0/%*.$%2$1,05
*,"2+3)**$,+%$8)2$8.,)2$%BXE%"24%20,$8)2$8.,)2$%
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