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1. Introduction

=6,! 'A$'&! ,%%! +0&*'$&/! '! @;(*$*;3,! 0.! *6,! 9#0*,$&/<! ($9$3/<!
A$*'@$&/<!@$&,#'(/<!'&3!%#02*6!.'+*0#/B!=6,#,!'#,!'(/0!'33$*$0&'(!
3,.,&/,! .'+*0#/! +0&*'$&,3! *0! 9#0*,+*! '%'$&/*! ?'+*,#$'(! '&3! A$#'(!
$&.,+*$0&<!'&3!?$0(0%$+'((C!'+*$A,!+0@90&,&*/<!@'D$&%!$*!@0#,!*6'&!
E;/*! '! /0;#+,!0.!&;*#$,&*/B!1#0*,$&/! '&3!9,9*$3,/! +'&!?,!3,#$A,3!
.#0@!*6,!260(,!,%%B!F&*'D,!0.!,%%!+0@90&,&*/!6'/!?,,&!#,90#*,3!
*0!?,!'//0+$'*,3!2$*6!&0A,(!'&*$@$+#0?$'(!'+*$A$*$,/<!'&*$G'36,/$A,!
9#09,#*$,/<!$@@;&0@03;('*0#C<!'&*$+'&+,#<!'&3!'&*$6C9,#*,&/$A,!
'+*$A$*$,/<!'&*$0H$3'&*!9#09,#*$,/<!9#0*,'/,!$&6$?$*0#/<!'&3!&;*#$,&*!
?$0'A'$('?$($*CI<!JB!

=6,! ,%%! 9023,#! ;/,3! $&! *6,! 9#,/,&*! /*;3C<! K=-L! MK0;&%!
=$//;,!-H*#'+*N!O,3G-P!'/<!=Q&/?,#%<!R0#2'CS<! $/!,H*#'+*,3!.#0@!
.,#*$($5,3<! 9'#*$'((C! $&+;?'*,3! 6,&! ,%%/B! F*! $/! 0?*'$&,3! *6#0;%6!
/,9'#'*$0&! 0.! 0($%09,9*$3,/! .#0@! *6,! *0*'(! @'//! '&3! +0&*'$&/!
9#0*,$&/!'&3!9,9*$3,/! .#0@! .#,,5,G3#$,3!,%%!9023,#B!=6,/,! +'&!
9'//!.#,,(C!*6#0;%6!*6,!3$%,/*$A,!?'##$,#B!=6,!,@?#C0&$+!9,9*$3,/!
20#D!A$'!,(,A'*$0&!0.!ITGD,*0/*,#0$3!(,A,(/!$&!*6,!'3#,&'(!%('&3/<!
26$+6! $@9#0A,/! '&'?0($/@! *6#0;%6! $&+#,'/,3! /C&*6,/$/! 0.!
'&3#0%,&/! '&3! '! 3,+#,'/,! $&! +0#*$/0(B! U0;?(,G?($&3<! 9('+,?0G
+0&*#0((,3!/*;3$,/!/602,3!*6'*!*6,!/;?/*'&+,!6'/!'!90/$*$A,!,..,+*!
0&! ($?$30! $&! 6,'(*6C! 6;@'&/! '/! 2,((! '/! $&! 9'*$,&*/! 0&!
'&*$3,9#,//'&*! @,3$+'*$0&V<! WB! F*! 6'/! '(/0! /602&! *0! $@9#0A,!
+,((;('#! *,/*0/*,#0&,! ;9*'D,! $&! '33$*$0&! *0! $*/! ,..,+*! 0&! +0#*$/0(!
(,A,(/VB!=6,/,! &3$&%/!#'$/,!*6,!P;,/*$0&!26,*6,#!*6,! /;?/*'&+,!
+'&! 6,(9! 3'@9,&! *6,! 96C/$0(0%$+'(! /*#,//! #,'+*$0&! '&3! *6,!
9,#+,$A,3!9/C+60(0%$+'(!/*#,//!$&!'&!'+;*,!/*#,//!/$*;'*$0&B!

)(*60;%6!/*#,//!6'/!?,,&!3,/+#$?,3!'/!'!&0&G/9,+$ +!!

!
!
#,/90&/,!0.! *6,!?03C<! $*! $/!90//$?(,! *0!3$/+,#&!/9,+$ +!,&30+#$&,!
/*#,//!#,/90&/,/!+';/,3!?C!/9,+$ +!,@0*$0&'(!#,'+*$0&/!*0!&0A,(<!
'@?$A'(,&*!0#!;&+0&*#0(('?(,!/$*;'*$0&/!'&3!/*$@;($B!70+$'(!/*#,//!
$&3;+,/! ,(,A'*,3! +0#*$/0(! (,A,(/<! 9'#*$+;('#(C! $.! *6,! /*#,//0#! $/!
9,#+,$A,3! '/! ;&+0&*#0(('?(,<! ;&9#,3$+*'?(,<! '&3! +0&/*$*;*,/! '!
/0+$'(G,A'(;'*$A,! *6#,'*! 3;,! *0! *6,! E;3%@,&*! 0.! 0*6,#/XB! =6,!
6C90*6'('@$+G9$*;$*'#CG'3#,&'(! M>1)S!'H$/!9('C/! '!@'E0#! #0(,! $&!
*6,! #,/90&/,! *0! *6$/! D$&3! 0.! /*#,//0#/! 2$*6! '! #0?;/*! $&+#,'/,! 0.!
'3#,&0+0#*$+0*#09$&!60#@0&,!M)Y=>S!'&3!+0#*$/0(B!

)&!'&'(C/$/!0.!U$+D,#/0&!'&3!Z,@,&C[!/602,3!*6'*!*6,!=#$,#!
70+$'(! 7*#,//! =,/*T! M=77=S! $/! *6,! ?,/*! /*'&3'#3$5,3! '&3! @0/*!
, +$,&*! 9/C+60(0%$+'(! /*#,//! 9#0*0+0(! $&! 6;@'&/! 26$+6! $/!
+;##,&*(C!'A'$('?(,B!\$*6!#,/9,+*!*0!9/C+60(0%$+'(!9'#'@,*,#/<!*6,!
=77=! (,'3/! *0! '! @03,#'*,! #$/,! $&! .,'#B! =6,! ?$0(0%$+'(! #,/90&/,!
+0@9#,6,&3/! '&! $&+#,'/,! 0.! )Y=><! +0#*$/0(<! 9#0('+*$&<! %#02*6!
60#@0&,<! &0#,9$&,96#$&,<! ,9$&,96#$&,<! 6,'#*! #'*,! '&3! ?(003!
9#,//;#,TB! Y0#*$/0(! $/! $&A0(A,3! $&! 3,A,(09@,&*<! @,*'?0($/@<!
+0%&$*$A,!'&3!,@0*$0&'(!9#0+,//,/<!'&3!*6,!$@@;&,!/C/*,@B!F*!'(/0!
,H,#*/!$& ;,&+,!0&!*6,!>1)!'H$/!$*/,(.!]B!

=6,!9#$@'#C!0?E,+*$A,!0.!*6,!9#,/,&*!/*;3C!2'/!*0!3,*,#@$&,!
*6,!, +'+C!0.!,%%!9023,#!K=-L!$&!3'@9,&$&%!/*#,//!#,'+*$A$*C!$&!
'&!'+;*,!/*#,//.;(! /$*;'*$0&!?C!'//,//@,&*!0.! +0#*$/0(<!6,'#*! #'*,!
'&3!9,#+,$A,3!/*#,//!$&!*6,!=77=B!=6,!/,+0&3'#C!0?E,+*$A,!0.!*6$/!
/*;3C!2'/!*0!3$/+#$@$&'*,!,..,+*/!?,*2,,&!/;?E,+*/!26$+6!/+0#,3!
#,('*$A,(C!6$%6!0#! (02!0&!'!@,'/;#,!0.!9,#+,$A,3!+6#0&$+!/*#,//<!
#,/9,+*$A,(CB!
! !

)8=FY^-!FR4"!

)#*$+(,!>$/*0#C!

8,+,$A,3!O'C!IX<!J__`!

)++,9*,3!7,9*,@?,#!I[<!J__`!

!

Z,C!\0#3/!

R;*#$*$0&'(!7;99(,@,&*!

7*#,//!

=77=!M=#$,#!70+$'(!7*#,//!=,/*S!!

K=-L!

!

7aOO)8K!

Background & Aims: !-..,+*/!0.!&;*#$*$0&'(!/;99(,@,&*/!0&!9/C+60(0%$+'(!2,((?,$&%!#,+,$A,!$&+#,'/$&%!
'**,&*$0&B! =6$/! 30;?(,G?($&3! 9('+,?0G+0&*#0((,3! /*;3C! $&A,/*$%'*,3! ,..,+*/! 0.! '! .0;#G2,,D! $&*'D,! 0.!
9023,#!0.! .,#*$($5,3!,%%/!MK0;&%!=$//;,!-H*#'+*N!K=-LS! $&!'! ('?0#'*0#C!9#0*0+0(!M=#$,#!70+$'(!7*#,//!
=,/*N!=77=SB!
Methods:!)/$3,!*6,!('?0#'*0#C!/*#,//!*,/*<!2,!,H'@$&,3!3$..,#,&*$'(!,..,+*/!0&!/;?E,+*/!2$*6!6$%6!'&3!
(02!(,A,(/!0.!+6#0&$+!/*#,//B!=6;/<!/;?E,+*/!2,#,!.;#*6,#!3$A$3,3!$&*0!*20!/;?%#0;9/!2$*6!/+0#,/!.0#!
+6#0&$+!/*#,//!/+0#,/!?,(02!'&3!'?0A,!'A,#'%,<!#,/9,+*$A,(CB!
Resultsb!Y0@9'#,3!*0!9('+,?0<!'!.0;#G2,,D!$&*'D,!0.!K=-L!3$3!&0*!#,/;(*!$&!/;9,#$0#!,..,+*/!0&!%,&,#'(!
2,((?,$&%B! >02,A,#<! ?,&, +$'(! ,..,+*/! 0.! K=-L! 2,#,! 0?/,#A,3! $&! /;?E,+*/! 2$*6! ,&6'&+,3! (,A,(/! 0.!
+6#0&$+! /*#,//B! \6,&! +0@9'#,3! *0! 9('+,?0! *6,/,! /;?E,+*/! /602,3! '&! $@9#0A,@,&*! 0.! ?0*6! *6,!
9/C+60(0%$+'(!'&3!,&30+#$&,!/*#,//!#,/90&/,B!
Conclusionsb!c#0;9!3$..,#,&+,/!/;%%,/*!*6'*!K=-L!/,(,+*$A,(C!$@9#0A,/!'3'9*'*$0&!*0!'+;*,!/*#,//!?C!
&0#@'($5$&%!*6,!,&30+#$&,!'&3!*6,!/;?E,+*$A,!/*#,//!#,/90&/,B!7;?E,+*/!2$*6!(,//!+6#0&$+!/*#,//!'(/0!
#,90#*,3!(,//!/;?E,+*$A,!/*#,//!?;*!3$3!&0*!/602!?,&, +$'(!,..,+*/!0&!*6,!,&30+#$&,!/*#,//!#,/90&/,B!
!
d!J__`!-(/,A$,#!^*3!'&3!-;#09,'&!70+$,*C!.0#!Y($&$+'(!R;*#$*$0&!'&3!O,*'?0($/@B!)((!#$%6*/!#,/,#A,3B!

!"#$%#$&'()&$&'*+*)(*,(%'*$'-.)%#.%/)0%.$'
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!"#$%&'(!%)!*#(++!
!
!"#$%&'()*#
#
!"#"$%&'()*+,$
$

"#$%&!'()*+!*,)!-.!'$*+,)!-/–-01!&)*$21!#3%!#4!55!26$))+)7!
8)*9%8&!+#+:2(#;<+,!&#3+,!()+!6#(=9)%)7!%8)!2%37&>!?@#!@)$)!
)A6937)7!B)6*32)!%8)&!@)$)!*9$)*7&!4*(<9<*$!@<%8!%8)!?CC?>!D+)!
@*2! )A6937)7! B)6*32)! #4! 9*6%#2)! <+%#9)$*+6)>! D+)! *B#$%)7! %8)!
2%37&!*4%)$!%8)!26$))+<+,!E<2<%!*+7!B)4#$)!23B2%*+6)!<+%*;)!2%*$%)7>!

D+9&! 8)*9%8&F! +#+:7<*B)%<6F! *+7! +#+:2(#;<+,! 23BG)6%2!@)$)!
<+6937)7!%#!%8<2!2%37&>!H)<%8)$!%8)!%@#!%$)*%()+%!,$#3=2F!+#$!%8)!
4#3$!23B,$#3=2!')A=)$<()+%*9!,$#3=!()(B)$28<=!*+7!8<,8!2%$)22I!
9#@! 2%$)22! ,$#3=1! 7<44)$)7! <+! %)$(2! #4! B#7&! (*22! <+7)A! 'JKL1F!
@)<,8%F!8)<,8%F!*,)!*+7!B*2)9<+)!8)*$%!$*%)!'*99!=!M!/>551>!
!
!"!"$%+&-.$/01*)-&0)$
$

C3BG)6%2!@)$)!<+4#$()7!*B#3%!%8)!2%37&!=$#6)73$)!*+7!,<E)+!
%8)<$! <+4#$()7! 6#+2)+%! 4#$! 2%37&!=*$%<6<=*%<#+!73$<+,! %8)! <+<%<*9!
26$))+<+,! E<2<%>! ?8)<$! 8)*9%8! 2%*%32! @*2! %8)+! )A*(<+)7! @<%8! *!
()7<6*9!N3)2%<#++*<$)>!C3BG)6%2!@)$)!$*+7#(9&!*22<,+)7!%#!#+)!#4!
%8)!%@#!%$)*%()+%!,$#3=2>!J#%8F!23BG)6%2!*+7!%8)!<+E)2%<,*%#$!@)$)!
blind to the groups’ identity.!

?8)! 4#99#@<+,! N3)2%<#++*<$)2! @)$)! *7(<+<2%)$)7! 73$<+,! %8)!
26$))+<+,!E<2<%O!?$<)$!L+E)+%#$&!#4!P8$#+<6!C%$)22!'?LPC1F!Q)$6)<E)7!
Stress Scale (PSS), Mood Questionnaire (‘‘Mehrdimensionaler 
Befindlichkeitsfragebogen’’, MDBF, long form), State Trait Anxiety 
L+E)+%#$&! '%$*<%! E)$2<#+O! C?RL:! S-1F! *+7! C8#$%! "#$(! T-! U)*9%8!
C3$E)&!V3)2%<#++*<$)!'C":T-1>!

Subjects then received a container filled with capsules 
6#+%*<+<+,!)<%8)$!%8)!%)2%!=$#736%!#$!%8)!=9*6)B#>!?8)!6#+%*<+)$2!
@)$)! 9#6;)7!@<%8!KWKC! 'K)7<6*%<#+! WE)+%!K#+<%#$<+,! C&2%)(1!
?$*6;:P*=2>!X3$<+,!%8)!4#3$!@));2!9)*7<+,!3=!%#!%8)!2)6#+7!E<2<%!
'<+6937<+,! %8)!7*&!#4! %8)! 2)6#+7!E<2<%1F! 23BG)6%2! <+,)2%)7!*!7*<9&!
7#2)!#4!4#3$!6*=239)2!'<>)>F!TYZ/!(,![?W\I=9*6)B#!=)$!7*&1O!%@#!
6*=239)2!@<%8!B$)*;4*2%!*+7!%@#!@<%8!%8)!=$<+6<=*9!()*9>!

R4%)$! -Z! 7*&2! #4! 23B2%*+6)! <+%*;)F! 23BG)6%2! $)%3$+)7! %#! %8)!
2%37&!2<%)!*+7!=)$4#$()7!%8)!?CC?!=$#%#6#9>!?8)!?CC?!6#+2<2%)7!#4!
*!$)2%<+,!*+7!*+%<6<=*%<#+!=)$<#7!'5]!(<+1F!*!%)2%!=)$<#7!'T]!(<+1F!
*+7!*!23B2)N3)+%!$)2%<+,!=)$<#7!'Y/!(<+1>!
During the first half of the test period subjects had to!7)9<E)$!*!4$))!
2=))68>!L+!%8)!2)6#+7!8*94!%8)&!8*7!%#!=)$4#$(!()+%*9!*$<%8()%<6!
<+!4$#+%!#4!*+!*37<)+6)>!

Subjects also had to fill out a number of questionnaires during 
%8)!?CC?!E<2<%O!QCC!*+7!C":T-!B)4#$)!%8)!2%$)22!%)2%^!KXJ"!28#$%!
E)$2<#+! R! '=$):?CC?1! *+7! 28#$%! E)$2<#+! J! '=#2%:?CC?1F!
$)2=)6%<E)9&^! %8)! C%*%)! ?$*<%! R+A<)%&! L+E)+%#$&! 'C?RL:STF! 2%*%)!
*+A<)%&1!=$):!*+7!=#2%:?CC?^!$*%<+,2!#4!=)$6)<E)7!2%$)22F!*+A<)%&F!
*+7! <+2)63$<%&!#+!E<23*9!*+*9#,3)!26*9)2!'_RC1!%8$))!%<()2!'=$):
?CC?F!<+!%8)!(<779)!#4!%8)!?CC?F!*+7!=#2%:?CC?1>!

!
!
!
U)*$%!$*%)!@*2!$)6#$7)7!4$#(!:-/!(<+!%#!`-/!(<+!<+!$)9*%<#+!%#!

?CC?!%<(<+,!B&!Q#9*$!_*+%*,)!H_!8)*$%!$*%)!()*23$)()+%!7)E<6)2>!
T/!(<+!*4%)$!%8)!B),<++<+,!#4!8)*$%!$*%)!()*23$<+,!23BG)6%2!8*7!%#!
2%*+7! 3=>! ?8<2! 2)$E)7! %#! *E#<7! 6#+4#3+7<+,! #$%8#2%*%<6! )44)6%2!
73$<+,!%8)!?CC?!()*23$)()+%>!D+6)!*!23BG)6%!$)%3$+)7!4$#(!%8)!
?CC?F!8)!$)(*<+)7!2%*+7<+,!4#$!43$%8)$!T/!(<+!*4%)$!%8)!)+7!#4!%8)!
?CC?>!?8)!=$#%#6#9!<+6937)7!()*23$)2!#4!2*9<E*!6#$%<2#9!'*%!:-!(<+F!
`T!(<+F! `T/!(<+F!`-/!(<+F! `./!(<+F! *+7!`Y/!(<+F! $)2=)6%<E)9&1!
$)9*%<E)! %#! %8)! ?CC?>! R4%)$! %8)! 9*2%! 2*9<E*! 2*(=9)!@*2! 6#99)6%)7F!
23BG)6%2!@)$)!7)B$<)4)7!*+7!$)6)<E)7!%8)<$!$)<(B3$2)()+%>!
$
!"2"$30)4+5)6+$
$

?8)! %)2%! 23B2%*+6)! [?W\! <2! *+! ),,! =#@7)$! )A%$*6%)7! 4$#(!
4)$%<9<a)7F! =*$%<*99&! <+63B*%)7! 8)+! ),,2>! L%! <2! #B%*<+)7! %8$#3,8!
2)=*$*%<#+! #4! #9<,#=)=%<7)2! 4$#(! %8)! %#%*9! (*22>! ?8)! $)239%*+%!
#9<,#=)=%<7)! =$#736%! 6#+%*<+2! Z/:Z]b! =$#%)<+! 4$*6%<#+2!
'=)=%<7)21F! *==$#A<(*%)9&! Zb! 9<=<72F! ]>]b! 6*$B#8&7$*%)2! *+7!
.>]b! *28! <+! *77<%<#+! %#! 2#()! (#<2%3$)>! ?8)! [?W\! 32)7! <+! %8)!
=$)2)+%!2%37&!@*2!=$#736)7!B&!K)7:WN!*2F!?c+2B)$,F!H#$@*&!*+7!
)+6*=239*%)7!B&!%8)!d*B#$*%#<$)!eW"RF!fR!J*2:g#6#(=2!g#3%)!7)!
H#&*9:23$:_<9*<+)F!P8*%)*3,<$#+F!"$*+6)>!

?8)! =9*6)B#! =$#736%! 6#+%*<+)7! $<6)! 2%*$68F! UQKP!
'8&7$#A&=$#=&9()%8&96)9939#2)1F! (*,+)2<3(! 2%)*$*%F! 6#9#$<+,!
*,)+%!'&)99#@!!<$#+!!#A<7)F!!B9*6;!!<$#+!!#A<7)F!!$)7!!<$#+!!#A<7)!!#+!*!
9*6%#2)! 6*$$<)$1!*+7!@*2!=$#736)7!B&! %8)!d*B#$*%#<$)!eW"RF!fR!
J*2:g#6#(=2!g#3%)!7)!H#&*9:23$:_<9*<+)F!P8*%)*3,<$#+F!"$*+6)>!

!
!"7"$8)4,&0),$
$

?8)!?LPC0! *22)22)2! %8)! 23BG)6%<E)! =)$6)=%<#+! #4! 2%$)22! 9#*7!
73$<+,! %8)! 9*2%! %8$))! (#+%82>! L%! 6#(=$)8)+72! ]h! <%)(2! #3%! #4!
@8<68!T-!4#$(!*!26$))+<+,!26*9)!4#$!68$#+<6!2%$)22>!?8)!C?RLT/!8*2!
%@#!26*9)2!@<%8!-/!<%)(2!)*68F!@8<68!*22)22!2%*%)!*+7!%$*<%!*+A<)%&F!
$)2=)6%<E)9&>! ?8)! QCCTT! <2! *! =2&68#9#,<6*9! <+2%$3()+%! 4#$!
()*23$<+,!%8)!=)$6)=%<#+!#4!2%$)22!<+!%8)!=*2%!(#+%8>!R!e)$(*+!
%$*+29*%<#+! @*2! 32)7>! L%! 6#+2<2%2! #4! T5! <%)(2>! ?8)! KXJ"T-! 32)2!
%8$))! B<=#9*$! 7<()+2<#+2! #4! =$)2)+%! =2&68#9#,<6*9! @)99B)<+,O!
,##7:B*7! (##7F! @*;)439+)22:%<$)7+)22F! *+7! 6*9(+)22:*,<%*%<#+>!
?8)$)!*$)!%@#!28#$%!4#$(2!'R!*+7!J1F!@8<68!%#,)%8)$!4#$(!%8)!9#+,!
4#$(>! ?8)! C":T-T.! <2! *! 8)*9%8:$)9*%)7!()*23$)! #4! N3*9<%&! #4! 9<4)F!
7<26$<(<+*%<+,! =8&2<6*9! *+7! =2&68#9#,<6*9! 6#(=#+)+%2>! C3BG)6%2!
43$%8)$!$*%)7! %8)<$! 23BG)6%<E)!=)$6)=%<#+!#4! %8)!2%$)22! %)2%! %8$))!
%<()2!#+!_RC!#4!T/!6(!9)+,%8F!#+!@8<68!%8)&!(*$;)7!#+!B<=#9*$!
dimension (‘‘low’’ to ‘‘high’’) the perceived stress load, anxiety and 
<+2)63$<%&>!

[?W\! 6*=239)2! @)$)! =$#E<7)7! <+! 6#+%*<+)$2! 9#6;)7! @<%8!
KWKC!?$*6;!P*=2!'RRgXWS!d%7>F!f3,F!C@<%a)$9*+71F!@8<68!$)6#$7!!

"<,!T>!?<()9<+)!%)2%!#4!%8)!?CC?!Q$#%#6#9>!



!"#$%#&'()#&)*(%&$+)('"#&(,&-+#%%&$%.&/'*0")&12&#)&$"32&455#')%&65&-678#+#8&5#+)("(9#8&#::%&6,&)*#&%)+#%%&+#%-6,%#2&;"(,('$"&<0)+()(6,&=>??@A2&86(.B?3B?BCD&E3'",03>??@3?@3??F&

!

!

!"#$%&'(!%)!*#(++!
!
%8)!%<()!*+7!7*%)!#4!)*68!#=)+<+,>!?8<2!2&2%)(!@*2!<(=9)()+%)7!
to enforce and to check for subjects’ compliance.!

U)*$%!$*%)!*22)22()+%!%##;!=9*6)!@<%8!*!Q#9*$!@*%68!7)E<6)!
'CYT/<!*+7!ChT/<F!Q#9*$!W9)6%$#!e(BUF!Ji%%)9B#$+F!e)$(*+&1!%8*%!
$)6#$7)7!7*%*!)E)$&!]!2>!X*%*!@)$)!*,,$),*%)7!%#!()*+!E*93)2!4#$!
h!%<()!=8*2)2O!2<%%<+,!'T/!(<+1F!2%*+7<+,!'T/!(<+1F!<+%$#736%<#+!%#!
%8)! ?CC?! *+7! =$)=*$*%<#+! ']! (<+1F! <+%)$E<)@! ']! (<+1F! ()+%*9!
*$<%8()%<6!']!(<+1F!2%*+7<+,!'T/!(<+1F!*+7!2<%%<+,!'T/!(<+1>!

!
!"9"$:4'104+10.$;64<.,),$
$

"#$! 2*9<E*! 2*(=9)! 6#99)6%<#+! 6#%%#+! 2@*=2! <+! 232=)+7)$2!
'C*9<E)%%)\F!C*$2%)7%!Re!j!P#>F!Hi(B$)68%F!e)$(*+&1!@)$)!32)7>!
C*9<E*!2*(=9)2!@)$)!2%#$)7!*%!5kP!*+7!4$#a)+!*%!–-/!kP!B)4#$)!%8)&!
@)$)!%$*+24)$$)7!%#!%8)!9*B#$*%#$&>!R4%)$!%8*@<+,F!2*9<E*!2*(=9)2!
@)$)! 6)+%$<43,)7! *%! .///! $#3+72! =)$! (<+3%)! 4#$! ]! (<+F! @8<68!
$)239%)7!<+!*!69)*$!23=)$+*%*+%!#4!9#@!E<26#2<%&>!"$))!2*9<E*!6#$%<2#9!
9)E)92! @)$)! 7)%)$(<+)7! 32<+,! *+! #=%<6*9! 7)+2<%&! <((3+#*22*&!
'P#*%)7!l)99!WLRF!C*9<()%$<62F!C%*%)!P#99),)F!QRF!mCR1!B*2)7!#+!%8)!
6#(=)%<%<#+! =$<+6<=9)>! L+%$*:*22*&! E*$<*%<#+! #4! %8<2! *22*&! $*+,)2!
B)%@))+!.>ZZ!*+7!h>T-bF!<+%)$:*22*&!E*$<*%<#+!B)%@))+!Y>Y0!*+7!
Y>ZZb>!
$
!"="$>4+4$;64<.,?,$
$

R+*9&2)2! #4! 7*%*! %##;! =9*6)! *4%)$! 7*%*! 6#99)6%<#+! *+7!
9*B#$*%#$&! *+*9&2)2! #4! B<#9#,<6*9! =*$*()%)$2>! L+%)$<(! *+*9&2)2!
@)$)!+#%!6#+736%)7>!

L4! E*93)2! #4! B<#9#,<6*9! =*$*()%)$2! @)$)! <(=9*32<B9)F!
$)2=)6%<E)! 2*(=9)! *+*9&2)2!@)$)! $)=)*%)7! B)4#$)! %8)! 2%*%<2%<6*9!
*+*9&2<2>! P*2)2! @<%8! (<22<+,! 7*%*! @)$)! 6*2)! @<2)! )A6937)7! #4!
*+*9&2)2>!X*%*!*+*9&2<2!@*2!6*$$<)7!#3%!32<+,!CQCC!T]>/>T>!

R+*9&2)2! #4! )+7#6$<+)F! 6*$7<#E*2639*$! *+7! =2&68#9#,<6*9!
=*$*()%)$2! 4#$! B#%8! ,$#3=2! @)$)! =)$4#$()7! @<%8! *+*9&2)2! #4!
E*$<*+6)! 'RHD_R21! 4#$! $)=)*%)7! ()*23$)()+%2>! L+! 6*2)! #4!
significant results in the Mauchly test for sphericity, a Greenhouse:
e)<22)$!6#$$)6%<#+!#4!7),$))2!#4!4$))7#(!@*2!6#+736%)7>!P8*+,)!
=*$*()%)$2!@)$)!6#(=*$)7!@<%8!%:%)2%2>!
$
!"@"$A+B?*,$;CC01D4<$
$

?8)!2%37&!@*2!=)$4#$()7!<+!*66#$7*+6)!@<%8!%8)!=$<+6<=9)2!#4!
%8)!7)69*$*%<#+!#4!U)92<+;<!*+7!@*2!*==$#E)7!B&!%8)!L+%)$+*%<#+*9!
K)7<6*9!j!X)+%*9!W%8<62!P#((<22<#+!'LKXWP1F!"$)<B3$,F!e)$(*+&>!
!
!
+"#,%*-.&*#
#
2"#"$>)D)<1C5)6+$>&0?6E$+B)$F6+4G)$/)0?1-$
$

P#(=*$<+,! %8)!,$oups’ PSS scores at baseline with those at 
the TSST day yielded no significant results (effect of time: F (1, 38) 
n!/>5/F!=!n!/>].F!)44)6%!#4!,$#3=O!"'TF!.Z1!n!/>hTF!=!n!/>5TF!)44)6%!%<()!
A!,$#3=O!"'TF!.Z1!n!/>-YF!=!n!/>YT1>!?8)!26#$)2!#4! %8)! %@#!C":T-!
26*9es didn’t differ significantly between groups, between baseline 
*+7! ?CC?! 7*&F! *+7! B)%@))+! ,$#3=2! *6$#22! %<()! '=8&2<#9#,<6*9!
@)99:B)<+,O!)44)6%!#4!%<()O!"'TF.]1!n!T>ThF!=!n!/>-0F!)44)6%!#4!,$#3=O!
"'TF.]1!n!/>-.F!=!n!/>Y5F!)44)6%! %<()!A!,$#3=O!"'TF.]1!n!/>5TF!=!n!
/>].^!=2&68#9#,<6*9!@)99:B)<+,O!)44)6%!#4!%<()O!"'TF.]1!n!/>/-F!=!n!
/>Z0F!)44)6%!!#4!,$#3=O!!"'TF.]1!n!/>//F!=!n!/>0]F!)44)6%!%<()!A!,$#3=O!
"'TF.]1!n!/>/.F!=!n!/>ZY1>!

"##7! <+%*;)! #4! =*$%<6<=*+%2! @*2! +#%! $)6#$7)7! 73$<+,! %8)!
2%37&>! l8)+! *2;)7! *B#3%! %8)<$! )A=)$<)+6)! 73$<+,! %8)! <+%*;)!
=)$<#7F!23BG)6%2!7<7!+#%!$)=#$%!#+!68*+,)2!<+!4##7!6#+23(=%<#+>!
C3BG)6%2!*66)=%)7!*+7!%#9)$*%)7!%8)!23==9)()+%!@)99>!

!
2"#"#"$H0))$I10+?,1<$?6$%4<?D4$
$

The stress test induced a significant increase in cortisol levels 
<+!2*9<E*! ')44)6%!#4! %<()O!"'T>hF!Y]>T1!n!.]>Z/F!=!n!/>//1>!?8)! %@#!
,$#3=2!7<7!+#%!7<44)$!<+!%8)!#E)$*99!2*9<E*!6#$%<2#9!9)E)92!')44)6%!#4!
,$#3=O!!"'TF!.Z1!n!/>TTF!=!n!/>h51F!+#$!<+!%8)!6#3$2)!#4!2*9<E*!6#$%<2#9!
2)6$)%<#+!')44)6%!#4!%<()!A!,$#3=O!"'T>hF!Y]>T1!n!/>Z0F!=!n!/>5/1>!

L+!#$7)$!%#!)A=9#$)!7<44)$)+%<*9! %$)*%()+%!)44)6%2!#+!6#$%<2#9!
9)E)92F!2<(<9*$!$)=)*%)7!()*23$)()+%!RHD_R2!@)$)!$3+!4#$!8*94!#4!
%8)!2*(=9)!@<%8!?LPC!26$))+<+,!26*9)!26#$)2!*B#E)!*+7!B)9#@!%8)!
()7<*+F! $)2=)6%<E)9&>! L+! #3$! 2%37&F! %8)! 2*(=9)! ()7<*+! #4! %8)!
26$))+<+,!26*9)!4#$!68$#+<6!2%$)22!@*2!TY!@8<68!6#$$)2=#+72!%#!%8)!
]-+7!=)$6)+%<9)!#4!%8)!+#$(!2*(=9)!7<2%$<B3%<#+>0!

As expected, the change across time remains significant!
')44)6%!#4!%<()!4#$!8<,8!2%$)22O!"'T>hF!./>T1!n!-->5YF!=!n!/>//^!)44)6%!
#4!%<()!4#$!9#@!2%$)22O!"'T>hF!./>.1!n!T]>5ZF!=!n!/>//1>!"#$!%8)!8<,8!
2%$)22!,$#3=F!%8)$)!<2!*!%$)+7!4#$!%8)!#E)$*99!2*9<E*!6#$%<2#9!9)E)92!%#!
B)!8<,8)$!<+!%8)!),,!=#@7)$!,$#3=!')44)6%!#4!,$#3=O!"!'TF!TZ1!n!.>-hF!
p = 0.09). For the low stress group, there is no significant 
%$)*%()+%!)44)6%! ')44)6%!#4!,$#3=O!"'TF!TZ1!n!/>Z-F!=!n!/>.Z1>!?8)!
interaction term is not significant in both subgroup analyses 
')44)6%!#4!%<()!A!,$#3=!4#$!8<,8!2%$)22O!"'T>hF!./>T1!n!->YTF!=!o!/>T/^!
)44)6%!#4!%<()!A!,$#3=!4#$!9#@!2%$)22O!"'T>hF!./>.1!n!/>5/F!=!n!/>Y51>!
X<44)$)+%<*9!6#$%<2#9!9)E)92!*$)!28#@+!<+!"<,>!->!

C=9<%%<+,!%8)!2*(=9)!<+%#!(#$)!%8*+!%@#!,$#3=2!7)=)+7<+,!#+!
%8)<$!68$#+<6!2%$)22!9)*72!%#!E)$&!2(*99!')>,>F!+!o!.1!*+7!3+B*9*+6)7!
,$#3=2>!R2!*!6#+2)N3)+6)F!%8)2)!$)239%2!*$)!+#%!=3$23)7>!

2"#"!"$J)40+$K4+)$
$

The TSST induced a significant increase of heart rate (effect of 
%<()O! "'->.F! h.>]1! n! 5Z>-]F! =! n! />//1>! U#@)E)$F! %8)! %@#!
)A=)$<()+%*9!,$#3=2!28#@)7!+#!#E)$*99!7<44)$)+6)2!<+!8)*$%!$*%)!
')44)6%!#4!,$#3=O!"'TF.-1!n!/>/hF!=!n!/>Z/1F!+#$!7<44)$)+6)2!<+!%8)!
%<()!6#3$2)!#4!8)*$%!$*%)!68*+,)2!')44)6%!%<()!A!,$#3=O!"'->.Fh.>]1!
n!/>-5F!=!n!/>Z-1>!

R77<%<#+*9! 8)*$%! $*%)! *+*9&2)2!@)$)! $3+! 4#$! %8)! 8*94! #4! %8)!
2*(=9)! @<%8! ?LPC! 26$))+<+,! 26*9)! 26#$)2! *B#E)! *+7! B)9#@! %8)!
median, respectively. The change across time remains significant 
')44)6%!#4!%<()!4#$!8<,8!2%$)22O!"'->5F!5/>/1!n!-/>-.F!=!n!/>//^!)44)6%!
#4!%<()!4#$!9#@!2%$)22O!"'->/F!-]>Z1!n!.T>-ZF!=!n!/>//1>!?8)$)!<2!+#!
significant group effect in either subsample (effect of group for 
8<,8!2%$)22O!"'TFTh1!n!T>T/F!=!n!/>.T^!)44)6%!#4!,$#3=!4#$!9#@!2%$)22O!
F(1,13) = 0.43, p = 0.53), and also no significant interaction term 
')44)6%!#4!%<()!A!,$#3=!4#$!8<,8!2%$)22O!"'->5F5/>/1!n!/>hYF!=!n!/>]/^!
)44)6%!#4!%<()!A!,$#3=!4#$!9#@!2%$)22O!"'->/F-]>Z1!n!/>-.F!=!n!/>Z/1>!!

/01#!"!?<()!6#3$2)!#4!2*9<E*!6#$%<2#9!2)6$)%<#+!<+!$)2=#+2)!%#!%8)!?CC?!2)=*$*%)9&!
4#$!%8)!8<,8!2%$)22!8*94!*+7!%8)!9#@!2%$)22!8*94!#4!%8)!2*(=9)!'+!n!5/1>!?8)!,$*=8!
28#@2!,$#3=!()*+2!@<%8!2%*+7*$7!)$$#$!B*$2>!
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!

 ARTICLE IN PRESS 

3.2. State Anxiety  
 

"#$%&'()!*+,!)-./- '+/(01!*-.*&2!34)(5(&)(!"6785)(+(&!+/9-&(1!
)'42&)! :&;;&'(!4;! (-<&=!>:?@!ABC!D!?EFGE@!3!D!HFHHCF!6*&2&!I+)!/4!
)-./- '+/(!<+-/!&;;&'(!4;!&93&2-<&/(+0!.24#3!+/,!/4! -/(&2+'(-4/!
&;;&'(!:&;;&'(!4;!.24#3=!>!:?@!ABC!D!HF?A@!3!D!HFBJK!&;;&'(!(-<&!9!.24#3=!
>:?@ABC!D!?FL?@!3!D!HFJLCF!

6*&! -/'2&+)&! 4;! )(+(&! +/9-&(1! I+)! +0)4! (&)(&,! ;42! .24#3!
,-;;&2&/'&)F! 6*&2&!I+)! /4! )-./- '+/(! .24#3!&;;&'(! ;42! (*&!I*40&!
)+<30&!:>:?@ABC!D!?FL?@!3!D!HFJLCF!6*&!*-.*!)(2&))!)#$)+<30&!)*4I)!
+/!+M&2+.&!-/'2&+)&!4;!JFL!:&..!34I,&2C!+/,!?JFE!:30+'&$4C!)'+0&!
34-/()@!2&)3&'(-M&01!:>:?@?NC!D!AFGN@!3!D!HFHOC@!I-(*!+!4/&5)-,&,!(5
(&)(!+'*-&M-/.!)-./- '+/'&!:(:?NC!D!JFHH@!3!D!HFHACF!6*-)!2&)#0(! -)!
-00#)(2+(&,! -/!>-.F!LF!>42! (*&! 04I!)(2&))!)#$)+<30&@! (*&2&!I+)!/4!
)-./- -'+/(!&;;&'(!4;!.24#3!:>:?@?BC!D!HF?N@!3!D!HFONCF!

3.3.   Mood, Wakefulness, Calmness  
 

6*&! &;;&'(! 4;! (*&! 6""6! I+)! )-<-0+2! ;42! +00! (*2&&! PQR>!
)#$)'+0&)F!P44,!2+(-/.)!'*+/.&,!)-./- '+/(01!(4I+2,)!$+,!<44,!
:&;;&'(! 4;! (-<&=! >:?@ABC! D! JEFEO@! 3! D! HFHHC@! $#(! (*&2&! I&2&! /4!
)-./- '+/(!.24#3!42!-/(&2+'(-4/!&;;&'()!:&;;&'(!4;!.24#3=!>:?@ABC!D!
HFHH@! 3! D! HFGNK! &;;&'(! (-<&! 9! .24#3=! >:?@ABC! D! HFEA@! 3! D! HFLBCF!
6-2&,/&))!2+(-/.)!-/'2&+)&,!)-./- '+/(01!:&;;&'(!4;!(-<&=!>:?@ABC!D!!
OFEB@! 3! D! HFHJC@! $#(! +.+-/! (*&2&! I&2&! /4! )-./- '+/(! .24#3! 42!
-/(&2+'(-4/!&;;&'()!:&;;&'(!4;!.24#3=!>:?@ABC!D!HFHE@!3!D!HFNAK!&;;&'(!!

!
(-<&! 9! .24#3=! >:?@ABC! D! HFHJ@! 3! D! HFNGCF! 7.-(+(-4/! 2+(-/.)! +0)4!
-/'2&+)&,!)-./- '+/(01!:&;;&'(!4;!(-<&=!>:?@ABC!D!?JF?N@!3!D!HFHHC@!
$#(! (*&2&! I&2&! +0)4! /4! )-./- '+/(! .24#3! 42! -/(&2+'(-4/! &;;&'()!!
:&;;&'(! 4;! .24#3=! >:?@ABC! D! HFJ?@! 3! D! HFOJK! &;;&'(! (-<&! 9! .24#3=!
>:?@ABC!D!HFAH@!3!D!HFEGCF!
!
3.4. Visual Analogue Scales  
 

6*&2&!I&2&!/4!-/-(-+0!,-;;&2&/'&)!-/!(*&!S7"!2+(-/.)!$&(I&&/!
(*&! (I4!&93&2-<&/(+0!.24#3)!$&;42&! (*&! (&)(K! &;;&'(!4;!.24#3!;42!
)(2&))=!>:?@ANC!D!?FBB@!3!D!HF?G@!&;;&'(!4;!.24#3!;42!+/9-&(1=!!>:?@ANC!
D!?F?N@!3!D!HFJG@!&;;&'(!4;!.24#3!;42!-/)&'#2-(1=!>:?@ANC!D!HFJL@!3!D!
HFOAF!

6*&!6""6!-/,#'&,!+!)-./- '+/(!-/'2&+)&!-/!)(2&))!&93&2-&/'&!
-/!$4(*!.24#3)!:&;;&'(!4;!(-<&=!>:?FB@OEFGC!D!JEFEO@!3!D!HFHHCF!6*&!
(-<&!9!.24#3!&;;&'(!,-,!/4(!+'*-&M&!)-./- '+/'&!:>:?FB@OEFGC!D!?FNL@!
3! D! HF?BCF! 6*&2&!I+)! /4! )-./- '+/(! ,-;;&2&/'&! $&(I&&/! (*&! (I4!
&93&2-<&/(+0! .24#3)! :&;;&'(! 4;! .24#3=! >:?@ANC! D!HFHJ@! 3!D! HFGHCF!
T+(-/.)! 4/! (*&! 4(*&2! (I4! M-)#+0! +/+04.#&! )'+0&)@! +/9-&(1! +/,!
#/'&2(+-/(1@!+0)4!-/'2&+)&,!)-./- '+/(01!-/!$4(*!.24#3)!:&;;&'(!4;!
(-<&! ;42!+/9-&(1=!>:?FO@ENFGC!D!?BFJ?@!3!D!HFHHK!&;;&'(!4;! (-<&! ;42!
-/)&'#2-(1=! >:?FO@OHFNC! D! AAFAL@! 3! D! HFHHCF! U4I&M&2@! (*&2&! I&2&!
/&-(*&2!(-<&!9!.24#3@!/42!.24#3!&;;&'()!+3324+'*-/.!42!+'*-&M-/.!
)-./- '+/'&!:&;;&'(!(-<&!9!.24#3!;42!+/9-&(1=!>:?FO@ENFGC!D!HFJL@!3!D!
HFBAK!&;;&'(!(-<&!9!.24#3!;42!-/)&'#2-(1=!>:?FO@OHFNC!D!HFNA@!3!D!HFLJK!
&;;&'(!4;!.24#3!;42!+/9-&(1=!>:?@ANC!D!HFHH@!3!D!HFGEK!&;;&'(!4;!.24#3!
;42!-/)&'#2-(1=!>:?F@ANC!D!HFJN@!3!D!HFOHCF!

7,,-(-4/+001@! <+9-<#<! +/,! <&+/! -/'2&+)&! ;42! &+'*! )'+0&!
I&2&! +0)4! (&)(&,! ;42! .24#3! ,-;;&2&/'&)F! 6*&! '4<3+2-)4/! 4;!
<+9-<#<!-/'2&+)&! -/!2&342(&,!)#$%&'(-M&!)(2&))!)*4I&,!+!(2&/,!
(4I+2,)!)-./- '+/'&!:&;;&'(!4;!.24#3=!>:?@ANC!D!AFAAH@!3!D!HFHNCF!7!
4/&5)-,&,!(5(&)(!4;!(*-)!&;;&'(!-)!)-./- '+/(!:(:ANC!D!?FNA@!3!D!HFHLCF!
>-.F! E! )*4I)! (*&! ,-;;&2&/(-+0! -/'2&+)&! -/!S7"! )(2&))! 2+(-/.)F! 6*&!
,-;;&2&/'&)! ;42! +/9-&(1! +/,! -/)&'#2-(1! I&2&! 0&))! 324/4#/'&,!
:&;;&'(!4;!.24#3!;42!+/9-&(1=!>:?@ANC!D!HF?J@!3!D!HFBA@!&;;&'(!4;!.24#3!
;42!-/)&'#2-(1=!>:?@ANC!D!HFEN@!3!D!HFLECF!
!
4. Discussion  
 

6*&!32&)&/(!)(#,1! -/M&)(-.+(&,!I*&(*&2!(*&! -/(+V&!4;!W6XY@!
+/!&9(2+'(!;24<!;&2(-0-Z&,@!3+2(-+001!-/'#$+(&,!*&/!&..)@!,+<3&/)!
(*&!)(2&))!2&)34/)&!(4!+/!+'#(&!)(2&));#0!)-(#+(-4/F!

6*&! 6""6@! +! )(+/,+2,-Z&,! 3)1'*4)4'-+0! )(2&))! (&)(@!
)#''&));#001!-/,#'&,!)-./- '+/(!'*+/.&)!-/!'42(-)40!+/,!*&+2(!2+(&@!
+)! I&00! +)! -/! )&M&2+0! 3)1'*404.-'+0! M+2-+$0&)! )#'*! +)! 3&2'&-M&,!
)(2&))@!)(+(&!+/9-&(1@!<44,@!+/,!'+0</&))F!

7/! 4M&2+00! .24#3! '4<3+2-)4/! 4;! '42(-)40! 0&M&0)! ,#2-/.! (*&!
6""6! ,-,! /4(! 1-&0,! )-./- '+/(! 2&)#0()F! 8/(&2&)(-/.01@! *4I&M&2@!
,-;;&2&/'&)!$&'+<&!M-)-$0&!4/'&!.24#3)!I&2&!,-M-,&,!-/(4!)#$%&'()!
I-(*!2+(*&2!*-.*!0&M&0)!4;!'*24/-'!)(2&))!+/,!2+(*&2!04I!0&M&0)!4;!
'*24/-'!)(2&))!:<&,-+/!)30-(!4;!68["!)'2&&/-/.!)'+0&!+(!$+)&0-/&CF!
[*24/-'! )(2&))! 3&2<+/&/(01! <4$-0-Z&)! (*&! )(2&))! 2&)34/)&!
/&(I42V! -/! (*&! $2+-/! +/,! 2&)#0()! -/! +! '4<3&/)+(421! ,4I/!
2&.#0+(-4/!+(! (*&!2&)3&'(-M&!2&'&3(42!)-(&)F!>42!&9+<30&@! '*24/-'!
I42V!)(2&))!*+)!$&&/!2&342(&,!(4!$&!+))4'-+(&,!I-(*!+!,+<3&/-/.!
4;! (*&! U\7! +9-)! 2&)34/)&! (4! (*&! 6""6F?L! 8/! +! 2&'&/(! 2&M-&I@!
U&00*+<<&2! &(! +0F@?E! )#<<+2-Z&,! (*&! '#22&/(! V/4I0&,.&! 4/! (*&!
,-;;&2&/(-+0!240&!4;!3+2M4'&00#0+2!+2.-/-/&!M+)432&))-/!:7S\C!+/,!
'42(-'4(243*-/! 2&0&+)-/.! ;+'(42! :[T>C! -/! +,+3(+(-4/! (4! '*24/-'!
)(2&))F! 6*&1! 2&;&2! (4! (*&! -/(&230+1! $&(I&&/! [T>! +/,! [T>]7S\!
/&#24/)@!I*-'*!)&&<!(4!,-;;&2&/(-+001! 2&)34/,! (4!'*24/-'!)(2&))=!
^^8/! +/-<+0! )(#,-&)@! '*24/-'! )(2&))! 2&)#0()! -/! +! )*-;(! (4I+2,)! +/!
-/'2&+)&,!7S\][T>!2+(-4!-/!3+2M4'&00#0+2!/&#24/)!:_CF!>-/,-/.)!-/!!

Fig 3.!"*4I)!(*&!'*+/.&!4;!*&+2(!2+(&)!+'24))!(-<&F!6-<&!'4#2)&!4;!*&+2(!2+(&)!
)&3+2+(&01! ;42! (*&! *-.*01! )(2&))&,! +/,! 04I! )(2&))&,! )#$%&'()! :/! D! ALCF! 6*&!
.2+3*!)*4I)!.24#3!<&+/)!I-(*!)(+/,+2,!&2242!$+2)F!

Fig 4.! 8/'2&+)&!4;!)(+(&!+/9-&(1!:"678C!-/!2&)34/)&!(4!(*&!6""6!;42!(*&!*-.*!
)(2&))!)#$)+<30&!:/!D!JHCF!6*&!.2+3*!)*4I)!.24#3!<&+/)!I-(*!)(+/,+2,!&2242!
$+2)!+/,!4/&5)-,&,!(5(&)(F!
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!

!"#$%&'(!%)!*#(++!
!
g)4)$)+6)2!
!

T> Mihaescu G, Olinescu R, Oancea F.  Significant modification of 
9<=<7! ()%*B#9<2(! <+! *,)7! =)$2#+2! 4#99#@<+,! %8)! %$)*%()+%!
@<%8! *! +3%$<%<E)! 23==9)()+%! 6#+%*<+<+,! )(B$&#+*$&!
=)=%<7)2–=$)9<(<+*$&!$)239%2>!
G6H&1&I,)#+,&J#8&-//]^!5.OT..–0>!

-> p#E*62:H#9*+!qF!Q8<99<=2!KF!K<+)![>!R7E*+6)2!<+!%8)!E*93)!#4!
),,2!*+7!),,!6#(=#+)+%2!4#$!83(*+!8)*9%8>!1&K:+('&L668&;*#H&
-//]^!].OZ5-T–.T>!

.> W2;)9*+7! J>! 455#')%& 65& -+6)#(,& %0--"#H#,)%& 6,& )*#& ,$)0+$"&
-+680')(6,& 65& *6+H6,#%& %0M%#N0#,)& )6& *$+8& )+$(,(,:>! D29#F!
H#$@*&O!H#$@),<*+!R6*7)(&!#4!C=#$%2^!T00h>!

5> W2;)9*+7! JF! ?8#(! WF! CE)+72)+! pD>! C)A3*9! 7)2<$)! <+! ()+O!
)44)6%2!#4!#$*9! <+,)2%<#+!#4!*!=$#736%!7)$<E)7!4$#(!4)$%<9<a)7!
),,2>!1&I,)&J#8&G#%&T00h^-]OY-–h/>!

]> K*2#+! ql>! R! $)E<)@! #4! =2&68#)+7#6$<+)! $)2)*$68! #+! %8)!
=<%3<%*$&:*7$)+*9!6#$%<6*9!2&2%)(>!
!%O'*6%6H&J#8&T0YZ^./'C3==9>1O]hY–Y/h>!

Y> X<6;)$2#+! CCF! p)()+&! KW>! R63%)! 2%$)22#$2! *+7! 6#$%<2#9!
$)2=#+2)2O! *! %8)#$)%<6*9! <+%),$*%<#+! *+7! 2&+%8)2<2! #4!
9*B#$*%#$&!$)2)*$68>!
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