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ABSTRACT

�K���i�����Ÿ�À���•�W���d�}�����À���o�µ���š�����š�Z�������}�•�š�r���+�����Ÿ�À���v���•�•�����v�����.�v���v���]���o���Œ���š�µ�Œ�v���}�(�������u�]�v���(�µ�o�v���•�•�r

�����•�������Á�}�Œ�l�•�]�š�����]�v�š���Œ�À���v�Ÿ�}�v�����}�u�‰���Œ�������š�}���µ�•�µ���o���‰�Œ�����Ÿ�����X

�D���š�Z�}���•�W�� �î�ñ�ó�� ���u�‰�o�}�Ç�����•�� �}�(�� �š�Á�}�� ���µ�š���Z�� �P�}�À���Œ�v�u���v�š���o�� �Œ���•�����Œ���Z�� �]�v�•�Ÿ�š�µ�š���•�� �Á���Œ����

�Œ���v���}�u�]�Ì�������š�}���š�Z�����]�v�š���Œ�À���v�Ÿ�}�v���~�v�A�í�î�õ�•���}�Œ�����}�v�š�Œ�}�o���P�Œ�}�µ�‰���~�v�A�í�î�ô�•�X���/�v�š���Œ�À���v�Ÿ�}�v���P�Œ�}�µ�‰��

�‰���Œ�Ÿ���]�‰���v�š�•���Œ�������]�À���������v���]�v�š���Œ�À���v�Ÿ�}�v�����}�v�•�]�•�Ÿ�v�P���}�(���u�]�v���(�µ�o�v���•�•���š�Œ���]�v�]�v�P�U�����r���}�����Z�]�v�P�U��

���v���� �•���À���Œ���o�� �•�µ�‰�‰�}�Œ�Ÿ�v�P�� ���o���u���v�š�•�X�� �����š���� �}�v�� �Á�}�Œ�l�� ���v�P���P���u���v�š�U�� �P���v���Œ���o�� �À�]�š���o�]�š�Ç�U��

�i�}���� �•���Ÿ�•�(�����Ÿ�}�v�U�� ���v���� �Á�}�Œ�l�� �����]�o�]�š�Ç�� �Á���Œ���� ���}�o�o�����š������ ���š�� �����•���o�]�v���U�� �•�]�Æ�U�� ���v���� �í�î�� �u�}�v�š�Z�•�X��

�^���o���Œ�Ç�����v���������•���v�����������š�����Á���Œ�������}�o�o�����š�������(�Œ�}�u�����}�u�‰���v�Ç���Œ�����}�Œ���•�X�������š�����}�v���Z�����o�š�Z�����Œ����

�µ�Ÿ�o�]�Ì���Ÿ�}�v�U�� �Á�}�Œ�l�� �‰���Œ�(�}�Œ�u���v�����U�� �š�Z���� �µ�Ÿ�o�]�Ì���Ÿ�}�v�� �}�(�� �}�����µ�‰���Ÿ�}�v���o�� �Z�����o�š�Z�� �•���Œ�À�]�����•�� ���v���l

�}�Œ�� �]�v�r���}�u�‰���v�Ç�� �Z�����o�š�Z�� �‰�Œ�}�u�}�Ÿ�}�v�� �����Ÿ�À�]�Ÿ���•�� ���•�� �Á���o�o�� ���•�� �š�Z���� �‰���Œ�Ÿ���]�‰���v�š�•�[�� ���Æ�‰���v�•���•��

�}�v�� �•�‰�}�Œ�š�•�� ���‹�µ�]�‰�u���v�š�� ���v���� �u���u�����Œ�•�Z�]�‰�� �(�����•�� �Á���Œ���� ���}�o�o�����š������ �µ�•�]�v�P�� �ï�r�� �}�Œ�� �ò�r�u�}�v�š�Z�o�Ç��

�Œ���š�Œ�}�•�‰�����Ÿ�À�����‹�µ���•�Ÿ�}�v�v���]�Œ���•�X���D�]�•�•�]�v�P�������š�����Á���Œ�����]�u�‰�µ�š�������µ�•�]�v�P���u�µ�o�Ÿ�‰�o�����]�u�‰�µ�š���Ÿ�}�v�X��

���}�•�š�r���+�����Ÿ�À���v���•�•�����v���o�Ç�•���•���Á���Œ�������}�v���µ���š�������(�Œ�}�u�����}�š�Z���š�Z�����•�}���]���š���o�����v�������u�‰�o�}�Ç���Œ�[�•��

�‰���Œ�•�‰�����Ÿ�À���X�� ���� �Œ���š�µ�Œ�v�� �}�v�� �]�v�À���•�š�u���v�š�� ���v���o�Ç�•�]�•�� �Á���•�� ���}�v���µ���š������ �(�Œ�}�u���š�Z���� ���u�‰�o�}�Ç���Œ�[�•��

�‰���Œ�•�‰�����Ÿ�À���X���d�}���š���•�š���š�Z�����Œ�}���µ�•�š�v���•�•���}�(���š�Z�����•�š�µ���Ç���Œ���•�µ�o�š�•�U���À���Œ�]�}�µ�•���•���v�•�]�Ÿ�À�]�š�Ç�����v���o�Ç�•���•��

were conducted.

�Z���•�µ�o�š�•�W �/nter�Àen�Ÿon co�•t�• were �¦�í�ó�í �‰er �‰��r�Ÿc�]�‰��nt �(ro�u t�Ze �•oc�]et���o �‰er�•�‰ec�Ÿ�Àe 

�~��o�©o�u�ru�‰ �u�]cro�rco�•ted�• ��nd �¦�ð�ò�ð �(ro�u t�Ze e�u�‰�oo�Çer�[�• �‰er�•�‰ec�Ÿ�Àe �~�u��r�let �‰r�]ce�•�•. 

���Ler �í�î �uont�Z�•�U �� �•t���Ÿ�•�Ÿc���o�o�Ç �•�]�Pn�]�.c��nt ��ut not c�o�]n�]c���o�o�Ç re�oe�À��nt ��d�Àer�•e e�+ect on 

wor�l en�P���Pe�uent �~�r�ì.�í�õ�V �õ�ñ�9���/ �r�ì.�ï�ô �t �r�ì.�ì�í�• w���• �(ound. �d�Zere were no d�]�+erence�• 

�]n �io�� �•���Ÿ�•�(��c�Ÿon �~�r�ì.�ì�î�V �õ�ñ�9���/ �r�ì.�î�î �t �ì.�í�ó�•�U �Pener���o �À�]t���o�]t�Ç �~�r�ï.�ì�V �õ�ñ�9���/ �r�ò.�í �t �ì.�í�•�U 

wor�l �����]�o�]t�Ç �~�r�ì.�ï�ð�V �õ�ñ�9���/ �r�ì.�ô�ð �t �ì.�í�ó�•�U ��nd tot���o co�•t�• �~�•oc�]et���o�W �í�ô�í�ð�V �õ�ñ�9���/ �r�ô�ì�ì 

�t �ð�ñ�ô�ô�U e�u�‰�oo�Çer�W �î�ì�ï�ô�V �õ�ñ�9���/ �r�ñ�ð�ô �r �ð�ó�ñ�î�•. �Wro�������]�o�]�Ÿe�• o�( co�•t�re�+ec�Ÿ�Àene�•�• were 

�oow �~�G�ì.�î�ñ�• ��nd t�Ze �]nter�Àen�Ÿon d�]d not re�•u�ot �]n �� �‰o�•�]�Ÿ�Àe �.n��nc�]���o return to t�Ze 

e�u�‰�oo�Çer.

���}�v���o�µ�•�]�}�v�W �d�Ze �]nter�Àen�Ÿon w���• ne�]t�Zer co�•t �•���À�]n�P nor co�•t�re�+ec�Ÿ�Àe. �d�Zere�(ore�U 

t�Ze �‰re�•ent �•tud�Ç �‰ro�À�]ded no e�À�]dence to �•u�‰�‰ort �]t�• �]�u�‰�oe�uent���Ÿon. 
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INTRODUCTION 

��ur�]n�P t�Ze �o���•t dec��de�•�U d���]�o�Ç wor�l�]n�P �o�]�(e �Z���• ��eco�ue �uore e�uo�Ÿon���o�o�Ç ��nd �uent���o�o�Ç 

de�u��nd�]n�P �~�í�•. �d�Z�]�• �u���Ç contr�]��ute to t�Ze de�Àe�oo�‰�uent o�( �uent���o �Ze���ot�Z �‰ro���oe�u�• 

�~�í�V�î�•�U o�( w�Z�]c�Z u�‰ to �ï�ì�9 o�( t�Ze �‰o�‰u�o���Ÿon wor�odw�]de e�Æ�‰er�]ence�• �•o�ue �(or�u e��c�Z 

�Çe��r �~�ï�•. �Ee�Æt to t�Ze �Zu�u��n �•u�+er�]n�P ���•�•oc�]��ted w�]t�Z �uent���o �Ze���ot�Z �‰ro���oe�u�•�U t�Ze�Ç 

ne�P���Ÿ�Àe�o�Ç ���+ect e�u�‰�oo�Çer�• t�Zrou�P�Z reduced �‰roduc�Ÿ�À�]t�Ç ��nd �~�]n �uo�•t ��uro�‰e��n 

countr�]e�•�• t�Ze �Po�Àern�uent ��nd�lor �Ze���ot�Z �]n�•ur��nce co�u�‰��n�]e�• t�Zrou�P�Z �]ncre���•ed 

�Ze���ot�Z c��re co�•t�•. �&or e�Æ���u�‰�oe�U �]n ��uro�‰e ���oone�U t�Ze ��nnu���o co�•t�• o�( ��n�Æ�]et�Ç d�]�•order�• 

��nd de�‰re�•�•�]on �Z���Àe ��een e�•�Ÿ�u��ted ��t �¦�í�ï�ò.�ï ���]�o�o�]on�U o�( w�Z�]c�Z t�Ze �u���ior�]t�Ç �~�].e. 

�¦�õ�õ.�ï ���]�o�o�]on�• w���• due to �‰roduc�Ÿ�À�]t�Ç �oo�•�•e�• �~�ð�•. �&urt�Zer�uore�U �uent���o �Ze���ot�Z 

�‰ro���oe�u�• ��re one o�( t�Ze �uo�•t �]�u�‰ort��nt re���•on�• �(or e��r�o�Ç re�Ÿre�uent ��nd w�]t�Zdr��w���o 

�(ro�u t�Ze wor�l�(orce on �Ze���ot�Z�rre�o��ted �Pround�• �~�ñ�•. 

�/n t�Ze �D�]nd�(u�o �^�s�]t���o�]t�Ç �]n �Wr��c�Ÿce�_ �~�s�/�W�• �•tud�Ç�U �� �u�]nd�(u�one�•�•�r�����•ed �]nter�Àen�Ÿon 

w���• de�Àe�oo�‰ed ���]�ued ��t �‰ro�uo�Ÿn�P �uent���o �Ze���ot�Z ���uon�P wor�ler�• ���Ç �]�u�‰ro�À�]n�P 

t�Ze�]r wor�l en�P���Pe�uent. �t or�l en�P���Pe�uent �]�• de�.ned ���• �^�Ya p�}�•�]�Ÿ�Àe�U �(�µ�o�.�o�o�]�v�P�U 

�Á�}r�l�rre�oate�� �•tate �}�( �u�]�v�� that �]�• ��hara��ter�]�Ìe�� ���Ç �À�]�P�}r �~�]�Xe�X �À�]ta�o�]t�Ç�•�U ��e���]��a�Ÿ�}�v�U 

a�v�� a���•�}rp�Ÿ�}�v�_ �~�ò�•. �t or�l en�P���Pe�uent w���• �(ound to ��e ne�P���Ÿ�Àe�o�Ç ���•�•oc�]��ted 

w�]t�Z ��urnout�U de�‰re�•�•�]on�U ��nd �‰�•�Çc�Zo�•o�u���Ÿc co�u�‰�o���]nt�• �~�î�V�ó�•. �/n ��dd�]�Ÿon�U wor�l 

en�P���Pe�uent �]�• con�•�]dered to ��e re�o��ted to �]ncre���•ed �io�� �•���Ÿ�•�(��c�Ÿon ��nd reduced 

turno�Àer �]nten�Ÿon�• �~�ô�V�õ�• ��nd �‰�o���Ç�• ��n �]�u�‰ort��nt ro�oe �]n t�Ze �‰ro�uo�Ÿon o�( wor�l 

�����]�o�]t�Ç �~�í�ì�•. �� �u�]nd�(u�one�•�•�r�����•ed ���‰�‰ro��c�Z w���• c�Zo�•en ���• �]t �]�• t�Zou�P�Zt to �‰roduce 

�^�‰�•�Çc�Zo�oo�P�]c���o �Ge�Æ�]���]�o�]t�Ç�_�V �].e. t�Ze �‰ro�‰en�•�]t�Ç to �‰er�•�]�•t w�]t�Z ��e�Z���À�]or�• t�Z��t ��re 

con�•�]�•tent w�]t�Z one�• �À���oue�• ��nd to de�•�]�•t �(ro�u t�Zo�•e t�Z��t ��re not �~�í�í�•. �d�Z�]�• �]n turn 

�u���Ç �oe��d to �]�u�‰ro�Àed wor�l en�P���Pe�uent ��nd �uent���o �Ze���ot�Z �~�í�î�•. 

���À���ou���Ÿon�• o�( t�Ze �D�]nd�(u�o �s�/�W �]nter�Àen�Ÿon�[�• e�+ec�Ÿ�Àene�•�• �Z���Àe ��een re�‰orted 

e�o�•ew�Zere �~�í�ï�V�í�ð�•. �,owe�Àer�U nu�uerou�• occu�‰���Ÿon���o �Ze���ot�Z �]nter�Àen�Ÿon�• e�Æ�]�•t�U 

o�( w�Z�]c�Z on�o�Ç �� �o�]�u�]ted nu�u��er c��n ��e �‰ro�À�]ded w�]t�Z t�Ze re�•ource�• ���À���]�o�����oe �~�í�ñ�•. 

�d�Zere�(ore�U dec�]�•�]on�r�u���ler�• �u���Ç not on�o�Ç ��e �]ntere�•ted �]n t�Ze e�+ec�Ÿ�Àene�•�• o�( wor�l�•�]te 

�]nter�Àen�Ÿon�•�U ��ut ���o�•o �]n t�Ze�]r �~��dd�]�Ÿon���o�• co�•t�• �‰er un�]t o�( e�+ect �P���]ned �~�í�ò�•. �d�Z�]�• 

�]�• e�Æ�‰�oored u�•�]n�P � ĉo�•t�re�+ec�Ÿ�Àene�•�• ��n���o�Ç�•e�•�_ �~�������•�•�U o�( w�Z�]c�Z t�Ze re�•u�ot�• c��n ��e 

u�•ed to dec�]de �Zow re�•ource�• �•�Zou�od o�‰�Ÿ�u���o�o�Ç ��e ���o�ooc��ted to �u���Æ�]�u�]�Ìe �Ze���ot�Z or 
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we�o�(��re �~�í�ó�•. ��ec�]�•�]on�r�u���ler�•�U ��nd e�u�‰�oo�Çer�• �]n �‰��r�Ÿcu�o��r�U �u���Ç ���o�•o ��e �]ntere�•ted �]n 

t�Ze �.n��nc�]���o return o�( wor�l�•�]te �]nter�Àen�Ÿon�•. �d�Z�]�• c��n ��e deter�u�]ned u�•�]n�P � r̂eturn 

on �]n�Àe�•t�uent ��n���o�Ç�•e�•�_ �~�Z�K�/ ��n���o�Ç�•e�•�•�U �]n w�Z�]c�Z t�Ze co�•t�• o�( ��n �]nter�Àen�Ÿon ��re 

co�u�‰��red to �]t�• �.n��nc�]���o ��ene�.t�• �~�í�ô�r�î�ì�•. 

�d�Ze ���]�u o�( t�Ze �‰re�•ent �•tud�Ç w���• to conduct �� ������  ��nd �Z�K�/ ��n���o�Ç�•�]�• co�u�‰��r�]n�P t�Ze 

�D�]nd�(u�o �s�/�W �]nter�Àen�Ÿon to u�•u���o �‰r��c�Ÿce. ���• �À��r�]ou�• �•t���le�Zo�oder�• �u���Ç ��e ���+ected 

���Ç t�Ze �]�u�‰�oe�uent���Ÿon o�( t�Z�]�• �]nter�Àen�Ÿon �~e.�P. e�u�‰�oo�Çer�•�U �Po�Àern�uent�U ��nd �Ze���ot�Z 

�]n�•ur��nce co�u�‰��n�]e�•�•�U �������• were �‰er�(or�ued �(ro�u ��ot�Z t�Ze �•oc�]et���o ��nd e�u�‰�oo�Çer�[�• 

�‰er�•�‰ec�Ÿ�Àe. ��dd�]�Ÿon���o�o�Ç�U �� �Z�K�/ ��n���o�Ç�•�]�• w���• �‰er�(or�ued �(ro�u t�Ze e�u�‰�oo�Çer�[�• 

�‰er�•�‰ec�Ÿ�Àe. 

METHODS 

�^�š�µ���Ç���‰�}�‰�µ�o���Ÿ�}�v�����v���������•�]�P�v

�d�Ze �‰re�•ent �•tud�Ç w���• conducted ���oon�P�•�]de �� �í�î�r�uont�Z r��ndo�u�]�Ìed contro�o�oed tr�]���o 

�~�î�í�•�U w�Z�]c�Z too�l �‰�o��ce �]n �î�ì�í�ì ��nd �î�ì�í�í. ���o�o e�u�‰�oo�Çee�• o�( two ��utc�Z �Po�Àern�uent���o 

re�•e��rc�Z �]n�•�Ÿtute�• were �]n�À�]ted to �‰��r�Ÿc�]�‰��te. �W��r�Ÿc�]�‰��nt�• were recru�]ted t�Zrou�P�Z 

���À���]�o�����oe co�u�uun�]c���Ÿon c�Z��nne�o�• �~e.�P. �]ntr��net�U ��nd e�u�‰�oo�Çee �u���P���Ì�]ne�•. ���Æc�ou�•�]on 

cr�]ter�]�� were�W �í�• ��e�]n�P on �•�]c�lne�•�• �����•ence �(or �uore t�Z��n �(our wee�l�•�U ��nd �î�• 

��e�]n�P �‰re�Pn��nt. ���o�o �‰��r�Ÿc�]�‰��nt�• �‰ro�À�]ded wr�]�©en �]n�(or�ued con�•ent. ���Ler �����•e�o�]ne 

�ue���•ure�uent�•�U t�Ze�Ç were r��ndo�u�o�Ç ���o�ooc��ted to t�Ze �]nter�Àen�Ÿon or contro�o �Prou�‰ 

���Ç �� re�•e��rc�Z ���•�•�]�•t��nt u�•�]n�P �� co�u�‰uter�r�Pener��ted r��ndo�u�]�Ì���Ÿon �•e�‹uence �]n �^�W�^�^ 

�~�À�í�ñ.�ì�U ���Z�]c���Po�U �/�>�•. �d�Ze re�•e��rc�Z ���•�•�]�•t��nt w���• ���o�]nded to �Prou�‰ ���o�ooc���Ÿon. ���• �� 

re�•u�ot o�( t�Ze n��ture o�( t�Ze �]nter�Àen�Ÿon�U ���o�]nd�]n�P o�( �‰��r�Ÿc�]�‰��nt�• ��nd tr���]ner�• w���• not 

�‰o�•�•�]���oe. �d�Ze �•tud�Ç �‰rotoco�o w���• ���‰�‰ro�Àed ���Ç t�Ze �Ded�]c���o ��t�Z�]c�• ��o�u�u�]�©ee o�( t�Ze 

�s�h �hn�]�Àer�•�]t�Ç �Ded�]c���o ��enter �~�î�í�•.

���}�v�š�Œ�}�o�����v�����]�v�š���Œ�À���v�Ÿ�}�v�����}�v���]�Ÿ�}�v

���Ler r��ndo�u�]�Ì���Ÿon�U ���o�o �‰��r�Ÿc�]�‰��nt�• were �Pr��nted ��cce�•�• to ��n �]ntr��net we���‰���Pe 

cont���]n�]n�P �o�]n�l�• to �À��r�]ou�• �Ze���ot�Z �‰ro�uo�Ÿon ��c�Ÿ�À�]�Ÿe�• o�( t�Ze �‰��r�Ÿc�]�‰���Ÿn�P re�•e��rc�Z 

�]n�•�Ÿtute�• �~e.�P. �]n�rco�u�‰��n�Ç �.tne�•�•�•. ��dd�]�Ÿon���o�o�Ç�U �]nter�Àen�Ÿon �Prou�‰ �‰��r�Ÿc�]�‰��nt�• 

rece�]�Àed t�Ze �ò�r�uont�Z �D�]nd�(u�o �s�/�W �]nter�Àen�Ÿon. �d�Ze �]nter�Àen�Ÿon ��nd �]t�• de�Àe�oo�‰�uent 
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�Z���Àe ��een �(u�o�o�Ç de�•cr�]��ed e�o�•ew�Zere �~�î�í�•. ��r�]e�G�Ç�U t�Ze �]nter�Àen�Ÿon con�•�]�•ted o�( 

�u�]nd�(u�one�•�• tr���]n�]n�P�U e�rco��c�Z�]n�P�U ��nd �•e�Àer���o �•u�‰�‰or�Ÿn�P e�oe�uent�• �~�].e. �(ru�]t ��nd 

�Àe�Pet�����oe�•�U �ounc�Z w���o�l�]n�P route�•�U ��nd �� ��udd�Ç �•�Ç�•te�u�•. 

�d�Ze �u�]nd�(u�one�•�• tr���]n�]n�P �o���•ted e�]�P�Zt wee�l�•. �Knce �� wee�l�U e�u�‰�oo�Çee�• �‰��r�Ÿc�]�‰��ted 

�]n �õ�ì�r�u�]nute �u�]nd�(u�one�•�• �Prou�‰ �•e�•�•�]on�• �~�ð�r�í�ó �‰��r�Ÿc�]�‰��nt�• �‰er �Prou�‰�•�U �P�]�Àen ���Ç 

cer�Ÿ�.ed tr���]ner�•. �' rou�‰ co�u�‰o�•�]�Ÿon�• were t�Ze �•���ue dur�]n�P t�Ze tr���]n�]n�P �‰er�]od�U 

��ut �‰��r�Ÿc�]�‰��nt�• were ���o�oowed to �•w�]tc�Z ��etween �Prou�‰�• �]�( nece�•�•��r�Ç. ���o�o �•e�•�•�]on�• 

too�l �‰�o��ce ��t t�Ze wor�l�•�]te ��nd were �•c�Zedu�oed �•o t�Z��t �‰��r�Ÿc�]�‰��nt�• cou�od ���©end 

t�Ze�u out�•�]de wor�l�]n�P �Zour�•. �W��r�Ÿc�]�‰��nt�• rece�]�Àed �Z��nd�rout�• cont���]n�]n�P �Zo�uewor�l 

e�Æerc�]�•e�•�U �� �u�]nd�(u�one�•�• e�Æerc�]�•e ��oo�l�oet�U ��nd ��n ��ud�]o d�]�•c w�]t�Z re�o���Æ���Ÿon e�Æerc�]�•e�•. 

�W��r�Ÿc�]�‰��nt�• �(or�ued �‰���]r�• �~�].e. t�Ze ��udd�Ç �•�Ç�•te�u�• �(or d�]�•cu�•�•�]n�P �Zo�uewor�l e�Æerc�]�•e�•. 

��n �]ntr��net we���‰���Pe �~�^�s�/�W we���‰���Pe�_�• w���• de�Àe�oo�‰ed w�Zere �‰��r�Ÿc�]�‰��nt�• cou�od ��cce�•�• 

t�Ze �]nter�Àen�Ÿon �u��ter�]���o�• ��t ��n�Ç �Ÿ�ue. �d�Ze we���‰���Pe ���o�•o �‰ro�À�]ded �•u�P�Pe�•�Ÿon�• �(or 

�ounc�Z w���o�l�]n�P route�• �]n t�Ze �À�]c�]n�]t�Ç o�( t�Ze wor�l�•�]te. �d�Ze �u�]nd�(u�one�•�• tr���]n�]n�P w���• 

�(o�o�oowed ���Ç ��n �ô�rwee�l e�rco��c�Z�]n�P tr���iector�Ç to con�Ÿnue t�Ze �]�u�‰�oe�uent���Ÿon o�( t�Ze 

�u�]nd�(u�one�•�• �‰r�]nc�]�‰�oe�•�U w�Z�]c�Z w���• �‰ro�À�]ded ���Ç t�Ze �u�]nd�(u�one�•�• tr���]ner�• ���• we�o�o. �/�( 

dee�ued nece�•�•��r�Ç ���Ç t�Ze tr���]ner�•�U �‰��r�Ÿc�]�‰��nt�• were re�(erred to ��n occu�‰���Ÿon���o 

�Ze���ot�Z �•er�À�]ce �~e.�P. occu�‰���Ÿon���o �‰�Z�Ç�•�]c�]��n�U occu�‰���Ÿon���o �•oc�]���o wor�ler�U ��nd c��reer 

co��c�Z�• ��nd�lor ��n �]n�rco�u�‰��n�Ç �Ze���ot�Z �‰ro�uo�Ÿon ��c�Ÿ�À�]t�Ç. �d�Zrou�P�Zout t�Ze �ò�r�uont�Z 

�]nter�Àen�Ÿon �‰er�]od�U �(ree �(ru�]t ��nd �Àe�Pet�����oe�• were �‰ro�À�]ded ��t t�Ze wor�l�•�]te �~�î�í�•. 

���+�����š���u�����•�µ�Œ���•

���+ect �ue���•ure�• were ���•�•e�•�•ed ��t �����•e�o�]ne�U �•�]�Æ�U ��nd �í�î �uont�Z�• ��nd �]nc�ouded wor�l 

en�P���Pe�uent�U �Pener���o �À�]t���o�]t�Ç�U �io�� �•���Ÿ�•�(��c�Ÿon�U ��nd wor�l �����]�o�]t�Ç. 

�t or�l en�P���Pe�uent w���• ���•�•e�•�•ed u�•�]n�P t�Ze �^�htrec�Zt �t or�l ��n�P���Pe�uent � ĉ���oe�_ �~�h�t���^�•. 

�d�Ze �h�t���  ̂�]nc�oude�• �í�ó �]te�u�• concern�]n�P t�Zree ���•�‰ect�• o�( wor�l en�P���Pe�uent�V �í�• �À�]�Por 

�~�ò �]te�u�•�•�U �î�• ded�]c���Ÿon �~�ñ �]te�u�•�•�U ��nd �ï�• �����•or�‰�Ÿon �~�ò �]te�u�•�•. ���o�o �]te�u�• were �•cored 

on �� �ó�r�‰o�]nt �•c���oe r��n�P�]n�P �(ro�u � n̂e�Àer�_�~�ì�• to �^���ow���Ç�•�_�~�ò�•. �d�Ze �t or�l ��n�P���Pe�uent 

� ĉore r��n�Pe�• �(ro�u �ì to �ò �~�Z�]�P�Zer �•core�• �]nd�]c��te �� ��e�©er wor�l en�P���Pe�uent�• �~�ò�•. 

�' ener���o �À�]t���o�]t�Ç w���• ���•�•e�•�•ed u�•�]n�P t�Ze �Z���E���r�ï�ò �s�]t���o�]t�Ç � ĉ���oe�U w�Z�]c�Z �]nc�oude�• �(our 

�]te�u�• ���•�•e�•�•�]n�P �� �‰��r�Ÿc�]�‰��nt�[�• �Pener���o �À�]t���o�]t�Ç dur�]n�P t�Ze �‰re�À�]ou�• �(our wee�l�•. �/te�u�• 

were �•cored on �� �ò�r�‰o�]nt �•c���oe r��n�P�]n�P �(ro�u �^���o�o o�( t�Ze �Ÿ�ue�_�~�í�• to � n̂e�Àer�_�~�ò�•. �d�Ze 



Chapter 5

�í�ï�ì

�Z���E���r�ï�ò �s�]t���o�]t�Ç � ĉore r��n�Pe�• �(ro�u �ì�r�í�ì�ì �~�Z�]�P�Zer �•core�• �]nd�]c��te �� ��e�©er �Pener���o 

�À�]t���o�]t�Ç�• �~�î�î�•.

�:o�� �•���Ÿ�•�(��c�Ÿon w���• e�Æ�‰�oored u�•�]n�P �� �í�r�]te�u �‹ue�•�Ÿon o�( t�Ze �^�Eet�Zer�o��nd�• �t or�l�]n�P 

��ond�]�Ÿon�• � ûr�Àe�Ç�_ �~�î�ï�•. �W��r�Ÿc�]�‰��nt�• were ���•�led to r��te t�Ze�]r o�Àer���o�o �io�� �•���Ÿ�•�(��c�Ÿon 

on �� �ñ�r�‰o�]nt �•c���oe r��n�P�]n�P �(ro�u �^�Àer�Ç d�]�•�•���Ÿ�•�.ed�_�~�í�• to �^�Àer�Ç �•���Ÿ�•�.ed�_�~�ñ�•. 

�t or�l �����]�o�]t�Ç w���• e�Æ�‰�oored u�•�]n�P t�Ze �t or�l �����]�o�]t�Ç �/nde�Æ �~�t���/�•. �d�Ze �t���/  or�]�P�]n���o�o�Ç 

con�•�]�•t�• o�( �•e�Àen conce�‰t�• �~�î�ð�•. �,owe�Àer�U ���• �•u���r�]te�u�• c��n ���o�•o ��e u�•ed ���• �� conc�]�•e 

�]nd�]c��tor o�( wor�l �����]�o�]t�Ç �~�î�ñ�V�î�ò�•�U on�o�Ç two conce�‰t�• were u�•ed �]n t�Ze �‰re�•ent �•tud�Ç�V 

�í�• current wor�l �����]�o�]t�Ç �~one �]te�u�U r��n�Pe�W �ì�r�í�ì�•�U ��nd �î�• wor�l �����]�o�]t�Ç �]n re�o���Ÿon to 

�‰�Z�Ç�•�]c���o ��nd �uent���o �io�� de�u��nd�• �~two �]te�u�•�U r��n�Pe�W �ì�r�í�ì�•. �d�Ze �t or�l �����]�o�]t�Ç � ĉore 

w���• c���ocu�o��ted ���Ç co�u���]n�]n�P t�Ze r��w �•core�• o�( ��ot�Z �t���/  conce�‰t�• ��nd r��n�Pe�• �(ro�u �ì 

to �î�ì �~�Z�]�P�Zer �•core�• �]nd�]c��te �� ��e�©er wor�l �����]�o�]t�Ç�•.

�Z���•�}�µ�Œ�������µ�•�������v�����À���o�µ���Ÿ�}�v

�&or t�Ze �•oc�]et���o �‰er�•�‰ec�Ÿ�Àe�U ��o�©o�u�ru�‰ �u�]cro�rco�•�Ÿn�P w���• u�•ed to e�•�Ÿ�u��te 

�]nter�Àen�Ÿon co�•t�• �~�].e. d��t�� were co�o�oected re�P��rd�]n�P t�Ze �‹u��n�Ÿt�Ç o�( re�•ource�• 

con�•u�ued dur�]n�P t�Ze �]�u�‰�oe�uent���Ÿon o�( t�Ze �]nter�Àen�Ÿon ���• we�o�o ���• t�Ze�]r un�]t �‰r�]ce�•�• 

�~�î�ó�•. �/nter�Àen�Ÿon co�•t�• co�u�‰r�]�•ed t�Zo�•e re�o��ted to de�Àe�oo�‰�]n�P�U �]�u�‰�oe�uen�Ÿn�P�U 

��nd o�‰er���Ÿn�P t�Ze �D�]nd�(u�o �s�/�W �]nter�Àen�Ÿon �~�].e. co�•t�• o�( �u�]nd�(u�one�•�• tr���]n�]n�P�U 

e�rco��c�Z�]n�P�U �‰r�]nted �u��ter�]���o�•�U �(ru�]t ��nd �Àe�Pet�����oe�•�U ��nd �^�s�/�W we���‰���Pe�_ �Zo�•�Ÿn�P ��nd 

�u���]nten��nce�•. �&re�‹uenc�Ç�U dur���Ÿon�U ��nd �‰re�‰��r���Ÿon �Ÿ�ue o�( �Prou�‰ �uee�Ÿn�P�• ��nd 

e�r�u���]�o cont��ct�• were re�P�]�•tered ���Ç t�Ze tr���]ner�•. �>����or co�•t�• o�( �]nter�Àen�Ÿon �•t���+ 

were �À���oued ���Ç �uu�o�Ÿ�‰�o�Ç�]n�P t�Ze�]r tot���o �Ÿ�ue �]n�Àe�•t�uent�• ���Ç t�Ze�]r �Pro�•�• �Zour�o�Ç �•���o��r�]e�• 

�]nc�oud�]n�P �Zo�o�]d���Ç ���o�oow��nce�• ��nd �‰re�u�]u�u�•. �����‰�]t���o co�•t�• were �À���oued u�•�]n�P co�•t d��t�� 

co�o�oected �(ro�u �.n��nce de�‰��rt�uent �•t���+. ��o�•t�• o�( �‰r�]nted �u��ter�]���o�•�U t�Ze �‰ro�À�]�•�]on o�( 

�(ru�]t ��nd �Àe�Pet�����oe�•�U ��nd we���•�]te �Zo�•�Ÿn�P ��nd �u���]nten��nce were e�•�Ÿ�u��ted u�•�]n�P 

�]n�Ào�]ce�•. ��e�Àe�oo�‰�uent co�•t�• were e�•�Ÿ�u��ted ���Ç d�]�À�]d�]n�P t�Ze tot���o co�•t�• re�o��ted to 

t�Ze de�Àe�oo�‰�uent o�( t�Ze �]nter�Àen�Ÿon ���Ç t�Ze e�Æ�‰ected nu�u��er o�( �‰ro�Pr���u u�•er�• 

dur�]n�P t�Ze �.r�•t �.�Àe �Çe��r�• ���Ler �]�u�‰�oe�uent���Ÿon. �&or t�Ze ��n���o�Ç�•e�• conducted �(ro�u t�Ze 

e�u�‰�oo�Çer�[�• �‰er�•�‰ec�Ÿ�Àe�U �]nter�Àen�Ÿon co�•t�• were �À���oued u�•�]n�P �u��r�let �‰r�]ce�• �~�].e. t�Ze 

true co�•t to t�Ze e�u�‰�oo�Çer�U n���ue�o�Ç t�Ze ���uount o�( �uone�Ç e�u�‰�oo�Çer�• �Z���Àe to �‰���Ç w�Zen 

�]�u�‰�oe�uen�Ÿn�P t�Ze �D�]nd�(u�o �s�/�W �]nter�Àen�Ÿon�•.
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�,e���ot�Z c��re u�Ÿ�o�]�Ì���Ÿon w���• ���•�•e�•�•ed u�•�]n�P �ï�r�uont�Z�o�Ç retro�•�‰ec�Ÿ�Àe �‹ue�•�Ÿonn���]re�• 

��nd �]nc�ouded �‰r�]�u��r�Ç �Ze���ot�Z c��re �~�].e. �Pener���o �‰r��c�Ÿ�Ÿoner�U ���o�o�]ed �Ze���ot�Z �‰ro�(e�•�•�]on���o�•�U 

��nd co�u�‰�oe�uent��r�Ç �ued�]c�]ne�•�U �•econd��r�Ç �Ze���ot�Z c��re �~�].e. �ued�]c���o �•�‰ec�]���o�]�•t�•�U ��nd 

�Zo�•�‰�]t���o�]�Ì���Ÿon�• ��nd t�Ze u�•e o�( �‰re�•cr�]��ed ��nd o�Àer�rt�Ze�rcounter �ued�]c���Ÿon�•. ��utc�Z 

�•t��nd��rd co�•t�• were u�•ed to �À���oue �Ze���ot�Z c��re u�Ÿ�o�]�Ì���Ÿon �~�î�ô�•. �/�( t�Ze�•e were not 

���À���]�o�����oe�U �‰r�]ce�• ��ccord�]n�P to �‰ro�(e�•�•�]on���o or�P��n�]�Ì���Ÿon�• were u�•ed. �Ded�]c���Ÿon u�•e 

w���• �À���oued u�•�]n�P un�]t �‰r�]ce�• �‰ro�À�]ded ���Ç t�Ze ��utc�Z � ôc�]et�Ç o�( �W�Z��r�u��c�Ç �~�î�õ�•. 

�d�Ze u�•e o�( occu�‰���Ÿon���o �Ze���ot�Z �•er�À�]ce�• ��nd�lor �]n�rco�u�‰��n�Ç �Ze���ot�Z �‰ro�uo�Ÿon 

��c�Ÿ�À�]�Ÿe�• w���• ���•�•e�•�•ed u�•�]n�P �ò�r�uont�Z�o�Ç retro�•�‰ec�Ÿ�Àe �‹ue�•�Ÿonn���]re�•. �Kccu�‰���Ÿon���o 

�Ze���ot�Z co�•t�• were �À���oued u�•�]n�P ��ot�Z �� �u�]cro�rco�•�Ÿn�P ���‰�‰ro��c�Z �~�•oc�]et���o �‰er�•�‰ec�Ÿ�Àe�• 

��nd �u��r�let �‰r�]ce�• �~e�u�‰�oo�Çer�[�• �‰er�•�‰ec�Ÿ�Àe�•. �&or ��ot�Z co�•�Ÿn�P �uet�Zod�•�U �]n�(or�u���Ÿon 

w���• co�o�oected �(ro�u �.n��nce de�‰��rt�uent �•t���+.

�W��r�Ÿc�]�‰��nt�•�[ e�Æ�‰en�•e�• on �•�‰ort�• �ue�u��er�•�Z�]�‰ �(ee�• ��nd �•�‰ort�• e�‹u�]�‰�uent were 

���•�•e�•�•ed u�•�]n�P �ï�r�uont�Z�o�Ç retro�•�‰ec�Ÿ�Àe �‹ue�•�Ÿonn���]re�•.

�^�]c�lne�•�• �����•ence ��t �����•e�o�]ne �~�].e. �� one �Çe��r �‰er�]od �‰r�]or to �����•e�o�]ne�• ��nd dur�]n�P 

�(o�o�oow�ru�‰ ���• we�o�o ���• �Pro�•�• ��nnu���o �•���o��r�]e�• o�( �‰��r�Ÿc�]�‰��nt�• were co�o�oected �(ro�u co�u�‰��n�Ç 

record�•. ��o�•t�• ���•�•oc�]��ted w�]t�Z one �•�]c�l �oe���Àe d���Ç were c���ocu�o��ted �‰er �‰��r�Ÿc�]�‰��nt ���Ç 

d�]�À�]d�]n�P t�Ze�]r �Pro�•�• ��nnu���o �•���o��r�]e�• �]nc�oud�]n�P �Zo�o�]d���Ç ���o�oow��nce�• ��nd �‰re�u�]u�u�• ���Ç 

t�Ze�]r tot���o nu�u��er o�( wor�l�����oe d���Ç�• �‰er �Çe��r �~�î�ô�•. �,o�o�]d���Ç ���o�oow��nce�• ��nd �‰re�u�]u�u�• 

were e�•�Ÿ�u��ted ��ccord�]n�P to t�Ze ��utc�Z �u��nu���o o�( co�•�Ÿn�P �~�î�ô�•. �h�•�]n�P t�Ze �&r�]c�Ÿon ��o�•t 

���‰�‰ro��c�Z �~�&�����•�U �����•entee�]�•�u co�•t�• were e�•�Ÿ�u��ted ���Ç �uu�o�Ÿ�‰�o�Ç�]n�P t�Ze tot���o nu�u��er 

o�( �•�]c�lne�•�• �����•ence d���Ç�• dur�]n�P �(o�o�oow�ru�‰ ���Ç t�Ze�]r ���•�•oc�]��ted co�•t�•. �d�Zere�(ore�U �� 

�(r�]c�Ÿon �‰er�]od o�( �î�ï wee�l�• w���• u�•ed�U w�Z�]c�Z �]�• t�Ze �Ÿ�ue�r�•�‰��n or�P��n�]�Ì���Ÿon�• need to 

re�‰�o��ce �� �•�]c�l wor�ler. ���o�•o�U ��n e�o���•�Ÿc�]t�Ç o�( �ì.�ô w���• u�•ed�U w�Z�]c�Z �]�u�‰�o�]e�• t�Z��t �� �í�ì�ì�9 

�oo�•�• o�( wor�l �Ÿ�ue corre�•�‰ond�• w�]t�Z ��n �ô�ì�9 reduc�Ÿon �]n �‰roduc�Ÿ�À�]t�Ç �~�ï�ì�•.

�Wre�•entee�]�•�u w���• ���•�•e�•�•ed on �� �ï�r�uont�Z�o�Ç �����•�]�• u�•�]n�P ��n �]te�u o�( �^�d�Ze �t or�od 

�,e���ot�Z �Kr�P��n�]�Ì���Ÿon �,e���ot�Z ��nd �t or�l �Wer�(or�u��nce �Yue�•�Ÿonn���]re�_ �~�t�,�K�r�,�W�Y�•. 

�W��r�Ÿc�]�‰��nt�• were ���•�led to r��te t�Ze�]r o�Àer���o�o wor�l �‰er�(or�u��nce dur�]n�P t�Ze �‰re�À�]ou�• 

t�Zree �uont�Z�• on ��n �í�í�r�‰o�]nt �•c���oe�U r��n�P�]n�P �(ro�u � ŵor�•t �‰er�(or�u��nce�_�~�ì�• to �^��e�•t 

�‰er�(or�u��nce�_�~�í�ì�•. � û���•e�‹uent�o�Ç�U t�Ze�]r ���Àer���Pe wor�l �‰er�(or�u��nce dur�]n�P �(o�o�oow�ru�‰ 

�~�t�}�Á�v�• w���• c���ocu�o��ted. �/n t�Ze �t�,�K�r�,�W�Y�U �‰re�•entee�]�•�u �]�• conce�‰tu���o�]�Ìed ���• �� �ue���•ure 

o�( ��ctu���o wor�l �‰er�(or�u��nce �]n re�o���Ÿon to �^��e�•t �‰er�(or�u��nce�_�~�í�ì�•�U �]rre�•�‰ec�Ÿ�Àe o�( 
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t�Ze �‰re�•ence or �����•ence o�( �Ze���ot�Z co�u�‰�o���]nt�•. �d�Zere�(ore�U �� �‰��r�Ÿc�]�‰��nt�[�• �oe�Àe�o o�( 

�‰re�•entee�]�•�u �~�W�,�W�Y�• w���• c���ocu�o��ted u�•�]n�P t�Ze �(o�o�oow�]n�P �(or�uu�o�� �~�ï�í�V�ï�î�•�W

�W�,�W�Y �A �~�í�ì �t �t�}�Á�v�•�l�í�ì

�Wre�•entee�]�•�u co�•t�• were c���ocu�o��ted ���Ç �uu�o�Ÿ�‰�o�Ç�]n�P �� �‰��r�Ÿc�]�‰��nt�[�• �W�,�W�Y ���Ç t�Ze�]r �Pro�•�• 

��nnu���o �•���o��r�Ç �]nc�oud�]n�P �Zo�o�]d���Ç ���o�oow��nce�• ��nd �‰re�u�]u�u�•�U corrected �(or �����•entee�]�•�u 

costs. 

���o�o costs were con�Àerted to �î�ì�í�í ��uros us�]n�P consu�uer �‰r�]ce �]nd�]ces �~�ï�ï�•. ��s t�Ze 

�(o�o�oow�ru�‰ o�( t�Ze tr�]���o w��s one �Çe��r�U d�]scoun�Ÿn�P o�( costs ��nd e�+ects w��s not necess��r�Ç 

�~�ï�ð�•. ��n o�Àer�À�]ew o�( t�Ze �‰r�]ce we�]�P�Zts used �(or �À���ou�]n�P resource use c��n ��e �(ound �]n 

�d�����oe �í �~��o�ou�uns�W �î�r�ï�•.

�^�š���Ÿ�•�Ÿ�����o�����v���o�Ç�•���•��

��n���o�Çses were �‰er�(or�ued ��ccord�]n�P to t�Ze �]nten�Ÿon�rto�rtre��t �‰r�]nc�]�‰�oe. �hs�]n�P 

descr�]�‰�Ÿ�Àe st���Ÿs�Ÿcs�U ����se�o�]ne c�Z��r��cter�]s�Ÿcs were co�u�‰��red ��etween �]nter�Àen�Ÿon 

��nd contro�o �Prou�‰ �‰��r�Ÿc�]�‰��nts ��s we�o�o ��s t�Zose w�]t�Z co�u�‰�oete ��nd �]nco�u�‰�oete d��t��. 

�D�]ss�]n�P d��t�� were �]�u�‰uted us�]n�P �uu�o�Ÿ�‰�oe �]�u�‰ut���Ÿon. �/�u�‰ut���Ÿons were �‰er�(or�ued 

se�‰��r��te�o�Ç �(or t�Ze �]nter�Àen�Ÿon ��nd contro�o �Prou�‰. ���uon�Pst ot�Zers�U t�Ze �]�u�‰ut���Ÿon 

�uode�o �]nc�ouded ���Pe�U �Pender�U nu�u��er o�( wor�l�]n�P d���Çs�U ����se�o�]ne s�]c�lness ����sence�U 

����se�o�]ne e�+ect �ue��sure �À���oues�U ��nd ���À���]�o�����oe �u�]d�‰o�]nt ��nd �(o�o�oow�ru�‰ cost ��nd 

e�+ect �ue��sure �À���oues �~�ò�r ��nd �í�î �uont�Zs�•. �hs�]n�P �&u�o�o�Ç ��ond�]�Ÿon���o �^�‰ec�]�.c���Ÿon 

��nd �Wred�]c�Ÿ�Àe �De��n �D��tc�Z�]n�P�U �í�ì co�u�‰�oete d��t�� sets were cre��ted �]n �W���̂ �t �~�s�í�ô�U 

���Z�]c���Po�U �/�>�• �~�>oss o�( ���8c�]enc�Ç �G�ñ�9�• �~�ï�ñ�r�ï�ó�•. �Woo�oed es�Ÿ�u��tes were c���ocu�o��ted 

��ccord�]n�P to �Zu���]n�[s ru�oes �~�ï�ô�•. �&urt�Zer�uore�U �� descr�]�‰�Ÿ�Àe ��n���o�Çs�]s on resource use 

w��s �‰er�(or�ued. �d�Z�]s ��n���o�Çs�]s w��s ����sed on t�Ze co�u�‰�oete�rc��ses�U ��s �u�]ss�]n�P d��t�� 

were �]�u�‰uted on t�Ze cost �oe�Àe�o r��t�Zer t�Z��n t�Ze �oe�Àe�o o�( resource use. �d�rtests were 

�‰er�(or�ued �(or nor�u���o�o�Ç d�]str�]��uted d��t��. �&or s�lewed d��t���U �õ�ñ�9 con�.dence �]nter�À���os 

�~�õ�ñ�9���/s�• ��round t�Ze �ue��n resource use d�]�+erences were c���ocu�o��ted us�]n�P t�Ze ���]��s�r

corrected ��nd ��cce�oer��ted �~�������• ��ootstr���‰ �uet�Zod �~�ñ�ì�ì�ì re�‰�o�]c���Ÿons�•. �hn�oess 

ot�Zerw�]se st��ted�U d��t�� were ��n���o�Ç�Ìed us�]n�P � t̂��t�� �~�s�í�î�U � t̂��t�� ��or�‰�U ��o�o�oe�Pe � t̂���Ÿon�U 

�d�y�•. � t̂���Ÿs�Ÿc���o s�]�Pn�]�.c��nce w��s set ��t �‰�D�ì.�ì�ñ. 
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�î

�Pn
i�.

ca
nt

 a
t p

�D 
�ì.

�ì�
ñ

A
���

�r
e�

Àia
�Ÿo

ns
�W �

Eo
.�W 

�E
um

��e
r�V 

�^
���

W �
t̂a

nd
ar

d 
��

e�
Àia

�Ÿo
n

�E
ot

e�
W ��

os
ts

 a
re

 e�
Æp

re
ss

ed
 in

 �î�
ì1

1 
��u

ro
s

�Wr
ic

e 
w

ei�
Ph

t 
so

ur
ce

s�W 
a 
��o

�©
um

�ru
p 

m
ic

ro
�rc

os
te

d�U 
�Àa

lu
ed

 u
si

n�P
 t

ar
i�+

s 
an

d 
de

pl
et

ed
 s

ou
rc

es
 

�~
�êe
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C�}�•t�re�+e���Ÿ�Àe�ve�•�• a�va�o�Ç�•�]�•

����As in terms of wor�l en�Pa�Pement and �Peneral �Àitalit�Ç were conducted from 

the societal perspec�Ÿ�Àe �~i.e. all costs related to the inter�Àen�Ÿon were ta�len into 

account irrespec�Ÿ�Àe of who pa�Çs or ��ene�.ts�•. ����As in terms of wor�l en�Pa�Pement�U 

�io�� sa�Ÿsfac�Ÿon�U and wor�l a��ilit �Ç were conducted from the emplo�Çer�[s perspec�Ÿ�Àe 

�~i.e. onl�Ç costs rele�Àant to ��utch emplo�Çers were considered�U includin�P inter�Àen�Ÿon�U 

a��senteeism�U presenteeism�U and occupa�Ÿonal health costs�•. ���+ec�Ÿ�Àeness at 

1�î�rmonth follow�rup was anal�Ç�Ìed usin�P linear re�Pression�U ad�iusted for ��aseline 

�Àalues. �hnad�iusted mean cost di�+erences ��etween the inter�Àen�Ÿon and control 

�Proup were calculated for total and disa�P�Pre�Pated costs. �dheir 9�ñ�9��Is were es�Ÿmated 

���Ç means of ����A inter�Àals�U with �ñ�ì�ì�ì replica�Ÿons. � êemin�Pl�Ç unrelated re�Pression 

�~�^�h�Z�• anal�Çses were performed in which e�+ect di�+erences were corrected for their 

��aseline �Àalues and cost di�+erences for ��aseline sic�lness a��sence �~�ï9�•. � û��se�‹uentl�Ç�U 

incremental cost�re�+ec�Ÿ�Àeness ra�Ÿos �~I�����Zs�• were calculated ���Ç di�Àidin�P the 

corrected cost di�+erences ���Ç those in e�+ects. �dhe uncertaint�Ç surroundin�P the I�����Zs 

was �Praphicall�Ç illustrated ���Ç plo�«n�P ��ootstrapped incremental cost�re�+ect pairs �~�����r

pairs�• on cost�re�+ec�Ÿ�Àeness planes �~�����rplanes�• �~4�ì�•. A summar�Ç measure of the �ioint 

uncertaint�Ç of costs and e�+ects was presented usin�P cost�re�+ec�Ÿ�Àeness accepta��ilit �Ç 

cur�Àes �~����A��s�•. ����A��s indicate the inter�Àen�Ÿon�[s pro��a��ilit �Ç of cost�re�+ec�Ÿ�Àeness at 

di�+erent �Àalues of willin�Pness�rto�rpa�Ç �~41�•. 

���up�o�}�Çer�[�• per�•pe���Ÿ�Àe�W �Z�K�/ a�va�o�Ç�•�]�•

�dhe �ZOI anal�Çsis was performed from the emplo�Çer�[s perspec�Ÿ�Àe. ��osts were 

de�.ned as inter�Àen�Ÿon costs and ��ene�.ts as the di�+erence in total mone�Ÿ�Ìed 

outcome measures ��etween the inter�Àen�Ÿon and control �Proup durin�P follow�r

up �~i.e. a��senteeism�U presenteeism�U and occupa�Ÿonal health costs�•. �hsin�P linear 

re�Pression�U ��ene�.ts were ad�iusted for ��aseline sic�lness a��sence. �Wosi�Ÿ�Àe ��ene�.ts 

indicate reduced spendin�P. �dhree �ZOI�rmetrics were calculated�V 1�• �Eet ��ene�.ts �~�E���•�U 

�î�• ��ene�.t ��ost �Za�Ÿo �~�����Z�•�U and �ï�• �Zeturn On In�Àestment �~�ZOI�•. 
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�E�� �A ��e�ve�.t�• �t C�}�•t�•

��C�Z �A ��e�ve�.t�• �l C�}�•t�•

�Z�K�/ �A �~�~��e�ve�.t�• �t C�}�•t�•�•�lC�}�•t�•�•�Ž�í�ì�ì

�do �‹uan�Ÿf�Ç precision�U 9�ñ�9 ��ootstrapped con�.dence inter�Àals were es�Ÿmated�U usin�P 

�ñ�ì�ì�ì replica�Ÿons. �&inancial returns are posi�Ÿ�Àe if the followin�P criteria are met�W 

�E���E�ì�U �����Z�E1�U and �ZOI�E�ì�9 �~18�r�î�ì�•.

�^���v�•�]�Ÿ�À�]�š�Ç�����v���o�Ç�•���•

�do test the ro��ustness of the results�U si�Æ sensi�Ÿ�Àit�Ç anal�Çses were performed. �&irst�U 

anal�Çses were performed usin�P the complete�rcases onl�Ç �~�Â1�•. � êcond�U anal�Çses 

were performed in which produc�Ÿ�Àit�Ç losses were es�Ÿmated usin�P standard mean 

la��or costs of the ��utch popula�Ÿon �~i.e. €�ï�ì.9�ì�• �~�Â�î�• �~�î8�•. �dhird�U anal�Çses were 

performed in which a��senteeism costs were es�Ÿmated usin�P the Human ��apital 

Approach �~H��A�• instead of the �&��A �~�Â�ï�•. In the H��A�U total sic�lness a��sence da�Çs 

are neither � t̂runcated�_ to the fric�Ÿon period�U nor is an elas�Ÿcit�Ç factor applied. 

�&ourth�U anal�Çses were performed in which presenteeism costs were es�Ÿmated 

usin�P a sli�Phtl�Ç modi�.ed �Àersion of the �^�W�ZOduc�Ÿ�Àit�Ç and �� I� êase �Yues�Ÿonnaire�_ 

�~�W�ZO�� I�^�Y�• �~4�î�V4�ï�•. On a �ï�rmontl�Ç ��asis�U par�Ÿcipants were as�led to report the 

num��er of da�Çs durin�P the pre�Àious two wee�ls at which the�Ç went to wor�l while 

e�Æperiencin�P health complaints. If applica��le�U par�Ÿcipants were as�led to rate the 

�‹uan�Ÿt�Ç �~�Y1�• and �‹ualit�Ç �~�Y�î�• of their wor�l durin�P these da�Çs on an 11�rpoint scale 

ran�Pin�P from �^�Eothin�P�l�ser�Ç ��ad �‹ualit�Ç�_�~�ì�• to �^�âme as normal�_�~1�ì�•. Assumin�P 

linearit�Ç�U the num��er of wor�lda�Çs at which par�Ÿcipants e�Æperienced some le�Àel of 

presenteeism was e�Ætrapolated o�Àer a �ï�rmonth period �~�tpres�•. �Wer �ï�rmonth period�U 

total wor�lda�Çs lost due to presenteeism were calculated usin�P the followin�P formula�W 

�W��a�Ç�•�W�Z�K���/�^�Y �A �t pres �Ž �~�í�r�~�~�Y�í�Ž�Y�î�•�l�í�ì�ì�•�•

� û��se�‹uentl�Ç�U the total num��er of wor�lda�Çs lost due to presenteeism durin�P 

the complete follow�rup period was es�Ÿmated and �Àalued usin�P �Pross salaries 

of par�Ÿcipants includin�P holida�Ç allowances and premiums. �&i�Lh�U due to the lac�l 
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of o�Àerall consensus re�Pardin�P the inclusion of presenteeism costs in economic 

e�Àalua�Ÿons�U anal�Çses were performed in which presenteeism costs were e�Æcluded 

�~�Â�ñ�•. � î�Æth�U as wor�l en�Pa�Pement was pre�Àiousl�Ç found to ��e related to turno�Àer 

inten�Ÿons �~1�ì�•�U we set out to include turno�Àer costs in our main anal�Çsis. 

�hnfortunatel�Ç�U howe�Àer�U onl�Ç the num��er of par�Ÿcipants lea�Àin�P the compan�Ç durin�P 

follow�rup could ��e ascertained�U instead of the num��er that was replaced. �dherefore�U 

turno�Àer costs were onl�Ç included in a sensi�Ÿ�Àit�Ç anal�Çsis �~�Â6�•�U which was ��ased on 

the premise that all par�Ÿcipants that le�L the compan�Ç were replaced�U ���Ç new ones. 

�durno�Àer costs were es�Ÿmated ���Ç mul�Ÿpl�Çin�P the num��er of par�Ÿcipants that le�L 

the compan�Ç ���Ç the or�Pani�Ìa�Ÿonal costs associated with replacin�P one emplo�Çee. 

�hsin�P informa�Ÿon from �.nance and human resource department sta�+�U these costs 

were es�Ÿmated accordin�P to the cos�Ÿn�P model of � m̂ith and �t at�lins �~�êe Appendi�Æ 

1�• �~44�•.

RESULTS

�W���Œ�Ÿ���]�‰���v�š�•

A total of �î�ñ7 par�Ÿcipants were randomi�Ìed to the inter�Àen�Ÿon �~n�A1�î9�• or control 

�Proup �~n�A1�î8�• �~�&i�Pure 1�•. At ��aseline�U a rele�Àant di�+erence in sic�lness a��sence was 

found ��etween ��oth �Proups �~Inter�Àen�Ÿon �Proup�W Mean�A7.1 �~�^���A�î�ñ.7�•�V ��ontrol �Proup�W 

Mean�A�ï.8 �~�^���A9.�ñ�•�• �~�da��le 1�•. ��omplete follow�rup data were o��tained from 88�9 of 

par�Ÿcipants on the e�+ect measures �~n�A�î�î6�V 118 inter�Àen�Ÿon �Proup par�Ÿcipants 

and 1�ì8 control �Proup par�Ÿcipants�• and from 71�9 on the cost measures �~n�A181�V 

91 inter�Àen�Ÿon �Proup par�Ÿcipants and 9�ì control �Proup par�Ÿcipants�•. ��ata on the 

total num��er of pro�Àided mindfulness and e�rcoachin�P were complete. �Zele�Àant 

di�+erences in terms of sic�lness a��sence da�Çs were also found ��etween par�Ÿcipants 

with complete and incomplete data in the inter�Àen�Ÿon �~��omplete�W 7.9 �~�^���A�î8.�ì�•�V 

Incomplete�W �ï.4 �~�^���A�ñ.1�•�• and control �Proup �~��omplete�W �î.�ñ �~�^���A�ñ.�ì�•�V Incomplete�W 

9.�ñ �~�^���A18.9�•�• �~�da��le �î�•. 
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Imputed dataset 
(n=129; 100%) 

Imputed dataset 
(n=128; 100%) 

Multiple imputations 
(n=38) 

Multiple imputations 
(n=44) 

��

Randomized (n= 257) 

���Ž�Ž�‘�…�ƒ�–�‹�‘�•��

Allocated to control (n=128) 

Willing to participate (n=260)   

Excluded (n=3) 
� ������Declined to participate (n=2) 
� ������Other reason (n=1) 

Lost to follow-
up after 
baseline: n= 8 

Lost to follow-
up after 
baseline: n= 8 

Allocated to intervention (n=129) 

Lost to follow-
up after 
baseline: n= 14 

Lost to follow-
up after 
baseline: n= 16��

�	�‘�Ž�Ž�‘�™�æ���’�����U����
���Z���•�‘�•�–�Š�•����

���•�”�‘�Ž�Ž�•�‡�•�–��

Invited to participate (n=1820)   

�	�‘�Ž�Ž�‘�™�æ���’�����V����
���U�V���•�‘�•�–�Š�•����

Reasons for loss to 
follow-up: 

- resignation (n=1) 
- no time (n=5) 
- personal/private  reasons 
(n=2) 

Reasons for loss to 
follow-up: 
 
- resignation (n=5) 
- no time (n=6) 
- personal/private  reasons 
(n=2) 
-dissatisfied with control  
condition (n=3) 
- unknown (n=1) 

Complete cases 
(n=91; 71%)  
 
Effect data: 118 (92%) 
Cost data:  91 (71%) 

���•�ƒ�Ž�›�•�‹�•��

Complete cases 
(n=84; 66%)  
 
Effect data: 108 (84%) 
Cost data:  90 (70%) 

�&�]�P�µ�Œ�����í�W���&�o�}�Á�����]���P�Œ���u���}�(���‰���Œ�Ÿ���]�‰���v�š�•���]�v���š�Z�����D�]�v���(�µ�o���s�/�W���•�š�µ���Ç��
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Chapter 5

14�ì

���+�����Ÿ�À���v���•�•

A sta�Ÿs�Ÿcall�Ç si�Pni�.cant di�+erence in wor�l en�Pa�Pement was found in fa�Àor of the 

control �Proup. ��ompared to the control �Proup�U inter�Àen�Ÿon �Proup par�Ÿcipants 

decreased their wor�l performance �~�Zan�Pe�W �ì�r6�• ���Ç �ì.19 points �~9�ñ�9��I �r�ì.�ï8 �r �r�ì.�ì1�•. 

�Eo sta�Ÿs�Ÿcall�Ç si�Pni�.cant di�+erences were found for �io�� sa�Ÿsfac�Ÿon �~�r�ì.�ì�î�V 9�ñ�9��I �t 

�ì.�î�î �t �ì.17�•�U �Peneral �Àitalit�Ç �~�r�ï.�ì�V 9�ñ�9��I �r6.1 �t �ì.1�•�U and wor�l a��ilit �Ç �~�r�ì.�ï4�V 9�ñ�9��I 

�r�ì.84 �t �ì.17�•.

�Z���•�}�µ�Œ�������µ�•��

��urin�P the inter�Àen�Ÿon period�U 11�î mindfulness sessions and 194 e�rcoachin�P sessions 

were pro�Àided. ��ased on the complete�rcases�U par�Ÿcipants in the inter�Àen�Ÿon and 

control �Proup did not di�+er in terms of their a�Àera�Pe num��er of �Àisits to a care 

pro�Àider �~6.9 �Àersus 8.�ñ�•�U a�Àera�Pe num��er of da�Çs of hospitali�Ìa�Ÿon �~�ì.�ï �Àersus 

�ì.�ï�•�U and their a�Àera�Pe num��er of months of in�rcompan�Ç �.tness �~�î.7 �Àersus �î.8�•. 

Howe�Àer�U a sta�Ÿs�Ÿcall�Ç si�Pni�.cant ��etween�r�Proup di�+erence was found in terms of 

their a�Àera�Pe presenteeism score �~�ì.�î6 �Àersus �ì.�î�ï�V p�A�ì.�ì1�• �~�da��le 1�•. 

���}�•�š�•

A�Àera�Pe inter�Àen�Ÿon costs per par�Ÿcipant were €171 from the societal perspec�Ÿ�Àe 

and €464 from the emplo�Çer�[s perspec�Ÿ�Àe �~Appendi�Æ �î�•. Medical�U a��senteeism�U and 

presenteeism costs were hi�Phest amon�P inter�Àen�Ÿon �Proup par�Ÿcipants. � p̂orts and 

occupa�Ÿonal health costs were hi�Phest amon�P control �Proup par�Ÿcipants. Howe�Àer�U 

none of these ��etween�r�Proup di�+erences were sta�Ÿs�Ÿcall�Ç si�Pni�.cant �~�da��le �ï�•. 
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�d�����o�����ï�W���D�����v�����}�•�š�•���‰���Œ���‰���Œ�Ÿ���]�‰���v�š���]�v���š�Z�����]�v�š���Œ�À���v�Ÿ�}�v�����v�������}�v�š�Œ�}�o���P�Œ�}�µ�‰�U�����v�����µ�v�����i�µ�•�š������
�u�����v�����}�•�š�����]�+���Œ���v�����•�������š�Á�����v�����}�š�Z���P�Œ�}�µ�‰�•�����µ�Œ�]�v�P���š�Z�����í�î�r�u�}�v�š�Z���(�}�o�o�}�Á�r�µ�‰

���}�•�š�������š���P�}�Œ�Ç �/�v�š���Œ�À���v�Ÿ�}�v���P�Œ�}�µ�‰
n=129; mean (SEM)

���}�v�š�Œ�}�o���P�Œ�}�µ�‰
n=128; mean (SEM)

�D�����v�����}�•�š�����]�+���Œ���v����
(95%CI)

�^�}���]���š���o���‰���Œ�•�‰�����Ÿ�À��
Medical costs �ñ88 �~1�î6�• 49�ñ �~68�• 94 �~�r116 �t 47�î�•
Sports costs 449 �~44�• 491 �~�ñ�î�• �r4�î �~�r18�ì �t 86�•
Occupa�Ÿonal health costs 11�ï �~1�ñ�• 1�ï7 �~19� • � r� î4 �~�r7�ñ �t �î�ï�•
A��senteeism costs �î16�ì �~4�î�ï�• 141�ï �~�î14�• 746 �~�r14 �t 188�ñ�•
�Wresenteeism costs 17�î9�ï �~9�ñ7�• 164�î4 �~9�ì4�• 869 �~�r�ï�î�ñ �r �ï9�ï�ì�•
Inter�Àen�Ÿon costs 171 �~�EA� • � EA 171 �~�EA�•
�d�}�š���o�� �î�ì77�ï �~1�ì�ï4�• 1896�ì �~96�ï�• 1814 �~�r8�ì�ì �t 4�ñ88�•

���u�‰�o�}�Ç���Œ�[�•���‰���Œ�•�‰�����Ÿ�À��
A��senteeism costs �î16�ì �~4�î�ï�• 141�ï �~�î14�• 746 �~�r14 �t 188�ñ�•
Occupa�Ÿonal health costs 11�ï �~17�• 1�ñ�ñ �~�î8� • � r4�î �~�r118 �t 1�ñ�•
�Wresenteeism costs 17�î9�ï �~9�ñ7�• 164�î4 �~9�ì4�• 869 �~�r�ï�î�ñ �r �ï9�ï�ì�•
Inter�Àen�Ÿon costs 464 �~�EA� • � EA 464 �~�EA�•
�d�}�š���o�� �î�ì�ì�î9 �~1�ì1�î�• 1799�î �~9�ñ�ì�• �î�ì�ï8 �~�r�ñ48 �t 47�ñ�î�•

A����re�Àia�Ÿons�W n�W num��er�V S��M�W Standard ��rror of the Mean�U ��I�W ��on�.dence Inter�Àal�U �EA�W �Eot 
Applica��le�U S���W Standard ��e�Àia�Ÿon
�Eote�W ��osts are e�Æpressed in �î�ì11 ��uros

�^�}���]���š���o���‰���Œ�•�‰�����Ÿ�À���W�����}�•�š�r���+�����Ÿ�À���v���•�•

�&or wor�l en�Pa�Pement an I�����Z of �r7�ï�î1 was found�U indica�Ÿn�P that a 1�rpoint decrease 

in wor�l en�Pa�Pement was associated with a societal cost of €7�ï�î1. An I�����Z in the 

similar direc�Ÿon was found for �Peneral �Àitalit�Ç �~I�����Z�W�r47�ì�•. In ��oth cases�U the 

ma�iorit�Ç of incremental �����rpairs were located in the northwest �‹uadrant of the 

�����rplane�U indica�Ÿn�P that the inter�Àen�Ÿon was more costl�Ç and less e�+ec�Ÿ�Àe than 

usual prac�Ÿce. �dhis is �Praphicall�Ç illustrated for wor�l en�Pa�Pement �~�&i�Pure �î�•. �dhe 

uncertaint�Ç surroundin�P ��oth cost�re�+ec�Ÿ�Àeness es�Ÿmates was lar�Pe�U as is re�Gected 

in the wide distri��u�Ÿon of incremental �����rpairs �~�&i�Pure �î�U �da��le 4�•. �dhe ����A�� for 

wor�l en�Pa�Pement presented in �&i�Pure �ï shows that the ma�Æimum pro��a��ilit �Ç of 

the inter�Àen�Ÿon ��ein�P cost�re�+ec�Ÿ�Àe in comparison with usual prac�Ÿce was �ì.17 

re�Pardless of the willin�Pness to pa�Ç. �&or �Peneral �Àitalit�Ç�U the ma�Æimum pro��a��ilit �Ç 

was �ì.17 as well �~�&i�Pure not shown�•.














































