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,QWURGXFWLRQ� %XUQRXW LV GHVFULEHG DV D SURIHVVLRQDO H[KDXVWLRQ UHVXOWLQJ IURP

SURORQJHG H[SRVXUH WR VWUHVV� PDNLQJ WKH LQGLYLGXDO OHVV SURGXFWLYH� DOVR UHIOHFWLQJ

RQ SHUVRQDO UHODWLRQVKLSV� 6WDQG RXW LQ DFDGHPLF H[KDXVWLRQ� WKH H[KDXVWLRQ GXH WR

VWXGLHV� WKH F\QLFLVP DQG WKH GURSSLQJ RXW RI VWXGLHV ZLWK WKRXJKWV RI LQFRPSHWHQFH

DV D VWXGHQW� 2EMHFWLYH� 7R HYDOXDWH WKH SUHYDOHQFH RI V\PSWRPV RI EXUQRXW LQ

SUH�XQLYHUVLW\ VWXGHQWV LQ D FLW\ LQ WKH ([WUHPH 6RXWK RI 6DQWD &DWDULQD�

0HWKRGRORJ\� 7KLV LV D FURVV�VHFWLRQDO VWXG\� ZLWK FROOHFWLRQ RI SULPDU\ GDWD� 'DWD

ZHUH FROOHFWHG IURP TXHVWLRQQDLUHV DSSOLHG WR SUH�XQLYHUVLW\ VWXGHQWV LQ WKH FLW\ RI

&ULFL~PD XVLQJ WZR TXHVWLRQQDLUHV� WKH &RSHQKDJHQ %XUQRXW ,QYHQWRU\� DQG DQRWKHU

RQH GHYHORSHG E\ WKH DXWKRUV� 5HVXOWV� +LJK OHYHOV RI EXUQRXW ZHUH IRXQG LQ �����

RI VWXGHQWV� $ VWDWLVWLFDOO\ VLJQLILFDQW FRUUHODWLRQ ZDV IRXQG EHWZHHQ PDOH VH[ DQG D

ORZ OHYHO RI EXUQRXW� 7KHUH ZDV D KLJK SUHYDOHQFH LQ WKH XVH RI SV\FKRWURSLF GUXJV�

HVSHFLDOO\ WKH FODVV RI DQWLGHSUHVVDQWV� &RQFOXVLRQ� 0RUH VWXGLHV RQ EXUQRXW LQ

VWXGHQWV DW DOO OHYHOV RI HGXFDWLRQ DUH QHHGHG� JLYHQ WKDW WKLV VWXG\ LV WKH SLRQHHU LQ

EXUQRXW UHVHDUFK LQ FROOHJH HQWUDQFH VWXGHQWV DQG WKDW WKH WUDQVLWLRQ IURP KLJK

VFKRRO�WR�DFDGHPLF�LV�D�SHULRG�RI�ELJ�FKDQJHV��FKDOOHQJHV�DQG�VWUHVV�

.H\�:RUGV� %XUQRXW��3V\FKRORJLFDO��6WXGHQWV��3UHYDOHQFH
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%XUQRXW ZDV GHVFULEHG IRU WKH ILUVW WLPH� LQ ����� E\ )UHXGHQEHUJHU� DV D

SURIHVVLRQDO H[KDXVWLRQ UHVXOWLQJ IURP H[SRVXUH WR SURORQJHG OHYHOV RI VWUHVV�

PDNLQJ OHVV SURGXFWLYH LQGLYLGXDO LQ WKH H[HUFLVH RI WKHLU IXQFWLRQ� 7KLV H[KDXVWLRQ LV

PDQLIHVWHG WKURXJK EHKDYLRUV WKDW H[SUHVV JURZLQJ DQJHU� IUXVWUDWLRQ� H[FHVVLYH

VWLIIQHVV�DQG�VLJQV�RI�GHSUHVVLRQ��

%XUQRXW UHIOHFWV QHJDWLYHO\ RQ WKH SURIHVVLRQDO
V SHUIRUPDQFH� DV LW SURYRNHV

QHJDWLYH IHHOLQJV DQG DFWLRQV EHWZHHQ WKH LQGLYLGXDO DQG WKHLU IXQFWLRQ� GHWHULRUDWLQJ

WKH TXDOLW\ RI FDUH DQG KLQGHULQJ WKH UHODWLRQVKLS RI WKH ZRUN WHDP� ,W DOVR UHIOHFWV RQ

WKH DIIHFWHG LQGLYLGXDO
V SHUVRQDO UHODWLRQVKLSV� FDXVLQJ IDPLO\ DQG PDULWDO SUREOHPV

DQG HYHQ LQGXFLQJ SUREOHPV VXFK DV SK\VLFDO H[KDXVWLRQ� LQVRPQLD DQG LQFUHDVHG

XVH�RI�DOFRKRO�DQG�GUXJV��

5HJDUGLQJ WKH SUHYDOHQFH RI %XUQRXW 6\QGURPH LQ SK\VLFLDQV� %RXWRX HW DO��

GHVFULEHV WKDW LW FDQ YDU\ IURP �� WR ������ ZLWK WKH PDLQ UHDVRQ IRU WKLV

GLVFUHSDQF\ EHLQJ WKH YDULHW\ RI GDWD FROOHFWLRQ WRROV DQG GHILQLWLRQV IRU GLDJQRVLV RI

%XUQRXW�6\QGURPH�

&RPSDULQJ DFDGHPLF H[KDXVWLRQ WR ZRUN�UHODWHG SURIHVVLRQDO H[KDXVWLRQ� $O�$ODZL HW

DO��� ZKHQ GHVFULELQJ DFDGHPLF H[KDXVWLRQ� WKHRUL]HV LW LQYROYLQJ WKUHH K\SRWKHWLFDOO\

GLIIHUHQW IDFHWV� EXW ZKLFK DUH FRQQHFWHG� EHLQJ� H[KDXVWLRQ GXH WR VWXG\

UHTXLUHPHQWV� F\QLFLVP DQG DEDQGRQPHQW RI VWXGLHV ZLWK WKRXJKWV RI LQFRPSHWHQFH

DV�D�VWXGHQW�

7KH FRQFHSW RI DFDGHPLF EXUQRXW� GHVFULEHG E\ 0DVODFK HW DO� �� VHHPV WR EH LQ OLQH

ZLWK WKH PXOWLGLPHQVLRQDOLW\ RI WKH EXUQRXW WKHRU\� ZKLFK OHDGV WR HPRWLRQDO

H[KDXVWLRQ� F\QLFLVP DQG UHGXFHG SHUVRQDO UHDOL]DWLRQ� � )RU 0RXWLQKR HW DO� �� WKH

DSSHDUDQFH RI EXUQRXW V\PSWRPV LQ PHGLFDO VWXGHQWV LV KLJK LQ WKH ILUVW VHPHVWHU�

HYHQ VXUSDVVLQJ WKH DQ[LHW\ OHYHOV RI WKRVH ZKR DUH DOUHDG\ LQ WKH ODVW \HDUV RI

JUDGXDWLRQ�

&KURQLF VWUHVV LV HYLGHQW QRW RQO\ LQ DGXOWV� EXW DOVR LQ DGROHVFHQWV� EHFDXVH

DGROHVFHQFH LV D SHULRG FKDUDFWHUL]HG E\ JUHDW WUDQVLWLRQV LQ WKH LQGLYLGXDO
V OLIH�

VLQFH WKH\ QHHG WR PDNH FKRLFHV VXFK DV� SURIHVVLRQ WR IROORZ� OLYH DZD\ IURP WKH

IDPLO\ DQG GR FKRLFHV DXWRQRPRXVO\� 7KHVH FKDQJHV FDQ LQIOXHQFH DQ[LHW\ LQ \RXQJ

VWXGHQWV�� $ SUHYLRXV VWXG\ FDUULHG RXW LQ 6ZHGHQ VKRZHG WKDW DW OHDVW D WKLUG RI KLJK

VFKRRO VWXGHQWV KDYH D KLJK GHJUHH RI VWUHVV V\PSWRPV�� 7KHUHIRUH� WKH LQWHQVH
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DFDGHPLF VWXG\ ORDG� ORQJ KRXUV RI VWXG\ DQG WKH REOLJDWLRQ WR OHDUQ D ORW RI

LQIRUPDWLRQ�LQ�D�VKRUW�WLPH�FDXVH�SK\VLFDO�DQG�SV\FKRORJLFDO�SUREOHPV��

:KHQ FRPSDULQJ VWXGHQWV ZKR WDNH DGPLVVLRQ WHVWV PRUH WKDQ RQFH ZLWK WKRVH ZLWK

OHVV H[SHULHQFH� %DVKLU HW DO�� UHSRUW WKDW WKRVH ZKR WDNH DGPLVVLRQ WHVWV PRUH WKDQ

RQFH DUH PRUH OLNHO\ WR GHYHORS D KLJK OHYHO RI DQ[LHW\ RQ WKH H[DP� FRPSDUHG WR

WKRVH ZLWK OHVV H[SHULHQFH�� )DWLJXH� ERWK SK\VLFDO DQG HPRWLRQDO� IRU &KHQ HW DO���

OHDGV VWXGHQWV ZLWK PRUH H[SHULHQFH DQG� FRQVHTXHQWO\� ZLWK PRUH RSSRUWXQLW\ WR

SUHSDUH IRU WKH WHVWV� WR KDYH UHVXOWV WKDW DUH QRW DV JRRG DV H[SHFWHG��� 6XFK

V\PSWRPV��SRLQWV�RXW�6DQWRV�HW�DO��� SUHGRPLQDWH�LQ IHPDOH�SUH�XQLYHUVLW\�VWXGHQWV�

+DYLQJ LQ PLQG WKDW EXUQRXW KDV D JUHDW SUHYDOHQFH LQ PHGLFDO VWXGHQWV DOUHDG\ LQ

WKH LQLWLDO VWDJHV RI JUDGXDWLRQ� VWXGLHV ZLWK VWXGHQWV LQ SUH�XQLYHUVLW\ FRXUVHV WR

EHWWHU XQGHUVWDQG WKLV V\QGURPH LQ VWXGHQWV LQ WKH ILUVW VHPHVWHUV RI WKH FRXUVH� ,Q

DGGLWLRQ� WKH UHVXOWV FDQ H[SDQG WKH VWXG\ WR RWKHU OHYHOV RI HGXFDWLRQ� VXFK DV KLJK

VFKRRO��DQG�WKXV�LPSURYH�WKH�OLWHUDWXUH�DQG�QHZ�UHVHDUFK�RQ�WKH�WRSLF�

0(7+2'2/2*<

(WKLFDO�DVSHFWV
7KH +XPDQ 5HVHDUFK (WKLFV &RPPLWWHH RI WKH 8QLYHUVLW\ RI WKH ([WUHPH 6RXWK RI

6DQWD &DWDULQD DSSURYHG WKH SHUIRUPDQFH RI WKLV ZRUN� ZKLFK DSSHDUV WR EH QXPEHU

���������� 7KH LQWHUYLHZ ZDV RQO\ FDUULHG RXW DIWHU VLJQLQJ WKH ,QIRUPHG &RQVHQW

)RUP�

6WXG\�GHVLJQ�
7KLV�LV�D�FURVV�VHFWLRQDO�VWXG\��ZLWK�FROOHFWLRQ�RI�SULPDU\�GDWD�

6WXG\�3RSXODWLRQ�
6WXGHQWV�UHJXODUO\�HQUROOHG�LQ�SUH�XQLYHUVLW\�HQWUDQFH�FRXUVHV�LQ�&ULFL~PD�6&�

6DPSOH�&DOFXODWLRQ�
7KH VWXG\ SRSXODWLRQ ZDV ��� VWXGHQWV� UHJXODUO\ HQUROOHG LQ SUH�XQLYHUVLW\ HQWUDQFH

FRXUVHV�LQ�&ULFL~PD�6&��7KH�PLQLPXP�YDOXH�RI�WKH�VWXG\�VDPSOH�ZDV�QRW�UHDFKHG�

6WXG\�ORFDWLRQ�
7KLV VWXG\ ZDV FDUULHG RXW RQ WKH SUHPLVHV RI &ROpJLR /HPH DQG &XUVR 6RX ÒQLFR�

LQ�&ULFL~PD���6&�
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&ROOHFWLRQ�LQVWUXPHQW�
7KH FROOHFWLRQ LQVWUXPHQW FRQVLVWV RI WZR TXHVWLRQQDLUHV� WKH &RSHQKDJHQ %XUQRXW

,QYHQWRU\��� ZKLFK FRQVLVWV RI �� TXHVWLRQV WKDW DVVHVV EXUQRXW LQ WKUHH GLPHQVLRQV�

SHUVRQDO� FRQQHFWHG WR ZRUN �VWXGLHV� DQG OLQNHG WR WKH FOLHQW �FROOHDJXHV DQG

WHDFKHUV����� $QG DQRWKHU RQH GHYHORSHG E\ WKH DXWKRUV� ZKLFK DVVHVVHV SHUVRQDO

DQG VRFLRHFRQRPLF LVVXHV� ZKLFK LQYROYHV WKH IROORZLQJ TXHVWLRQV� )HPDOH RU PDOH"�

+RZ ROG DUH \RX"� /LYHV ZLWK WKH SDUHQWV"� 5HODWLRQVKLS"� ,Q DGGLWLRQ WR VWXG\LQJ� GR

\RX ZRUN"� :KDW LV \RXU IDPLO\
V PRQWKO\ LQFRPH"� :KDW LV WKH LQWHQGHG FRXUVH"� 'R

\RX LQWHQG WR VWXG\ DW D IHGHUDO� VWDWH RU SULYDWH FROOHJH"� LV WKLV \RXU ILUVW \HDU GRLQJ

D SUH�XQLYHUVLW\ FRXUVH"� +RZ PDQ\ \HDUV KDYH \RX GRQH FRXQWLQJ RQ WKLV RQH"� 'R

\RX XVH GUXJV �OHJDO RU LOOHJDO�" ,I VR� ZKLFK RQHV"� +RZ PDQ\ KRXUV GR \RX XVXDOO\

VOHHS SHU GD\ FRQVLGHULQJ ZHHNGD\V �0RQGD\ WR )ULGD\�"� +RZ GR \RX FRQVLGHU \RXU

VOHHS" 'R \RX WDNH DQ\ SV\FKLDWULF PHGLFDWLRQ" ,I VR� ZKLFK RQH"� 'R \RX IROORZ XS

ZLWK D SV\FKRORJLVW RU SV\FKLDWULVW"� 'R \RX SHUIRUP SK\VLFDO DFWLYLW\"� +RZ PDQ\

KRXUV RI SK\VLFDO DFWLYLW\ SHU ZHHN GR \RX SHUIRUP"� 'R \RX GR DQ\ NLQG RI OHLVXUH"�

:KDW OHLVXUH DFWLYLWLHV GR \RX GR"� +RZ PDQ\ WLPHV D ZHHN GR \RX GR OHLVXUH

DFWLYLWLHV"� 6WUHVVLQJ VRXUFH WKDW \RX FRQVLGHU PRVW LPSRUWDQW DW WKH PRPHQW� IDPLO\

SUHVVXUH� SUHVVXUH IURP WHDFKHUV� IHHOLQJ RI IDLOXUH� VWXG\ ORDG� LQVHFXULW\� ILQDQFLDO�

VWXG\�HQYLURQPHQW��GRXEW�UHJDUGLQJ�WKH�FRXUVH�RI�FKRLFH"

6WDWLVWLFDO�DQDO\VLV�
7KH FROOHFWHG GDWD ZHUH DQDO\]HG XVLQJ WKH ,%0 6WDWLVWLFDO 3DFNDJH IRU 6RFLDO

6FLHQFHV �6336� VRIWZDUH YHUVLRQ ����� 4XDQWLWDWLYH YDULDEOHV ZHUH H[SUHVVHG DV

PHDQ DQG VWDQGDUG GHYLDWLRQ DQG PHGLDQ �PLQLPXP DQG PD[LPXP�� 4XDOLWDWLYH

YDULDEOHV�ZHUH�H[SUHVVHG�DV�IUHTXHQF\�DQG�SHUFHQWDJH�

6WDWLVWLFDO WHVWV ZHUH SHUIRUPHG ZLWK D VLJQLILFDQFH OHYHO RI Į  ���� DQG� WKHUHIRUH�

��� FRQILGHQFH� 4XDQWLWDWLYH YDULDEOHV ZHUH DVVHVVHG IRU QRUPDOLW\ E\ DSSO\LQJ WKH

6KDSLUR�:LON�DQG�.ROPRJRURY�6PLUQRY�WHVW�

7KH LQYHVWLJDWLRQ RI WKH H[LVWHQFH RI WKH DVVRFLDWLRQ EHWZHHQ TXDOLWDWLYH YDULDEOHV

ZDV FDUULHG RXW E\ DSSO\LQJ WKH 3HDUVRQ
V &KL�VTXDUH WHVW� /LNHOLKRRG 5DWLR DQG

)LVKHU
V ([DFW WHVWV� IROORZHG E\ UHVLGXDO DQDO\VLV ZKHQ VWDWLVWLFDO VLJQLILFDQFH ZDV

REVHUYHG�

7KH FRPSDULVRQ RI WKH PHDQV RI TXDQWLWDWLYH YDULDEOHV ZDV SHUIRUPHG E\ DSSO\LQJ

WKH�.UXVNDO�:DOOLV�+�WHVW�
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,Q WKH UHVHDUFK� �� TXHVWLRQQDLUHV REWDLQHG IURP VWXGHQWV HQUROOHG LQ SUH�XQLYHUVLW\

FRXUVHV�LQ�WKH�FLW\�RI�&ULFL~PD��6DQWD�&DWDULQD��ZHUH�DQDO\]HG�

7DEOH � VKRZV WKDW WKH PHDQ DJH RI WKH LQGLYLGXDOV HYDOXDWHG LV ����� \HDUV ZLWK D

VWDQGDUG GHYLDWLRQ RI � ����� ,W FDQ EH VHHQ WKDW WKH QXPEHU RI IHPDOH LQGLYLGXDOV LV

������ ,Q WKH TXHVWLRQ �GR \RX OLYH ZLWK \RXU SDUHQWV"� WKH DQVZHU ³\HV´ UHSUHVHQWHG

����� RI WKH FDVHV� 5HJDUGLQJ PDULWDO VWDWXV� ����� RI LQGLYLGXDOV DUH VLQJOH DQG

����� DUH LQ D VHULRXV UHODWLRQVKLS� ,Q WKH TXHVWLRQ �LQ DGGLWLRQ WR VWXG\LQJ� GR \RX

ZRUN"� ����� DQVZHUHG �QR�� 5HJDUGLQJ IDPLO\ LQFRPH� ����� GLG QRW ZDQW WR

LQIRUP� ����� RI UHVSRQGHQWV ZDQWHG WR VWXG\ PHGLFLQH DQG ����� ZLVK WR VWXG\ DW

D IHGHUDO�VWDWH XQLYHUVLW\ DQG ���� � LQWHQG WR VWXG\ DW D IHGHUDO�VWDWH DQG�RU SULYDWH

XQLYHUVLW\� $QG ����� RI WKH LQGLYLGXDOV ZHUH LQ WKH ILUVW \HDU RI WKH FRXUVH� ,W FDQ EH

REVHUYHG WKDW ����� RI WKH LQGLYLGXDOV XVH OHJDO RU LOOHJDO GUXJV� ����� RI WKHP

DOFRKRO XVH� ����� PDULMXDQD XVH DQG ���� WREDFFR XVH� 7KH DYHUDJH QXPEHU RI

KRXUV VOHSW LV ���� ZLWK D VWDQGDUG GHYLDWLRQ RI � ����� 5HJDUGLQJ VOHHS� ����� RI

WKH LQGLYLGXDOV FRQVLGHUV KDYLQJ UHJXODU VOHHS DQG ����� JRRG� ,Q WKH TXHVWLRQ �GR

\RX WDNH SV\FKLDWULF PHGLFDWLRQ"� ����� DQVZHUHG ³\HV´� RI WKHVH� ����� XVHG

DQWLGHSUHVVDQWV� ���� XVHG DPSKHWDPLQHV� ���� XVHG DQ[LRO\WLFV� ���� XVHG

EHQ]RGLD]HSLQHV DQG ���� XVHG DQWLHSLOHSWLF GUXJV� $V IRU IROORZ�XS ZLWK D

SV\FKRORJLVW RU SV\FKLDWULVW� ����� GR LW� 5HJDUGLQJ SK\VLFDO DFWLYLW\� LW FDQ EH

REVHUYHG WKDW RI WKH UHVSRQGHQWV� ����� SHUIRUP VRPH W\SH� ZLWK ����� SHUIRUP

��� PLQXWHV RU PRUH SHU ZHHN� ,Q WKH TXHVWLRQ �GR \RX GR DQ\ OHLVXUH DFWLYLWLHV"�

����� DQVZHUHG ³\HV´� ZLWK ����� ZDWFKLQJ VHULHV�PRYLHV�79� 5HJDUGLQJ WKH VRXUFH

RI VWUHVV� ����� FRQVLGHUHG WKH IHHOLQJ RI IDLOXUH DV WKH PRVW LPSRUWDQW� DQG �����

IHOW�LQVHFXUH�DERXW�WKH�WHVW�

,Q WDEOH �� WKH OHYHO RI EXUQRXW ZDV DQDO\]HG LQ UHODWLRQ WR WKH SHUVRQDO GLPHQVLRQV�

UHODWHG WR VWXGLHV� UHODWHG WR FROOHDJXHV DQG UHODWHG WR WHDFKHUV� 5HJDUGLQJ SHUVRQDO

EXUQRXW� ����� KDG D KLJK OHYHO� ����� KDG DQ DYHUDJH OHYHO DQG RQO\ ���� KDG D

ORZ OHYHO� ,Q EXUQRXW UHODWHG WR VWXGLHV� ����� KDG D KLJK OHYHO� ����� KDG DQ

DYHUDJH OHYHO DQG RQO\ ���� KDG D ORZ OHYHO� 5HJDUGLQJ EXUQRXW UHODWHG WR

FROOHDJXHV� ����� KDG D KLJK OHYHO� ����� KDG DQ DYHUDJH OHYHO DQG ����� KDG D
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ORZ OHYHO� ,Q EXUQRXW UHODWHG WR WHDFKHUV� QRQH RI WKH SDUWLFLSDQWV KDG D KLJK OHYHO�

������KDG�DQ�DYHUDJH�OHYHO�DQG�������KDG�D�ORZ�OHYHO�

,Q WDEOH �� SHUVRQDO EXUQRXW VHVVLRQ� D FRPSDULVRQ ZDV PDGH EHWZHHQ KLJK� PHGLXP

DQG ORZ SHUVRQDO EXUQRXW DQG JHQGHU� LQ ZKLFK LW FDQ EH REVHUYHG WKDW WKHUH ZDV D

VWDWLVWLFDOO\ VLJQLILFDQW FRUUHODWLRQ EHWZHHQ PDOH JHQGHU DQG ORZ SHUVRQDO EXUQRXW

OHYHO �S ������� 7KHUH ZDV QR VWDWLVWLFDOO\ VLJQLILFDQW FRUUHODWLRQ LQ WKH FRPSDULVRQ

EHWZHHQ KLJK� PHGLXP DQG ORZ SHUVRQDO EXUQRXW DQG DJH� OLYLQJ ZLWK SDUHQWV� PDULWDO

VWDWXV� ZKHWKHU LQ DGGLWLRQ WR VWXG\LQJ� ZRUNLQJ� PRQWKO\ LQFRPH� LQWHQGHG FRXUVH�

IHGHUDO�VWDWH RU SULYDWH FROOHJH� DQG QXPEHU RI \HDUV RI FRXUVH� +LJK� PHGLXP DQG

ORZ SHUVRQDO EXUQRXW DQG WKH XVH RI OHJDO RU LOOHJDO GUXJV� KRXUV RI VOHHS DQG XVH RI

SV\FKLDWULF PHGLFDWLRQ ZHUH DOVR UHODWHG� 2I WKH SHRSOH ZLWK D KLJK OHYHO RI SHUVRQDO

EXUQRXW� ����� XVH OHJDO RU LOOHJDO GUXJV� RI ZKLFK ����� XVH DOFRKRO� ���� XVH

PDULMXDQD DQG ���� XVH WREDFFR� $PRQJ WKRVH ZLWK DQ DYHUDJH OHYHO RI SHUVRQDO

EXUQRXW� ����� XVH OHJDO DQG LOOHJDO GUXJV� 7KH DYHUDJH QXPEHU RI KRXUV VOHSW E\

LQGLYLGXDOV ZLWK D KLJK OHYHO RI SHUVRQDO EXUQRXW LV ���� KRXUV ZLWK D VWDQGDUG

GHYLDWLRQ RI � ����� ,W ZDV REVHUYHG WKDW WKHUH ZDV D VWDWLVWLFDOO\ VLJQLILFDQW

FRUUHODWLRQ EHWZHHQ KLJK SHUVRQDO EXUQRXW DQG VOHHS FRQVLGHUHG EDG� DQG DYHUDJH

SHUVRQDO EXUQRXW DQG VOHHS FRQVLGHUHG JRRG� 5HJDUGLQJ WKH XVH RI SV\FKLDWULF

PHGLFDWLRQ� RI WKH LQGLYLGXDOV ZLWK D KLJK OHYHO RI SHUVRQDO EXUQRXW� ����� XVH

SV\FKLDWULF PHGLFDWLRQ� DQG RI WKH LQGLYLGXDOV ZLWK D PHGLXP OHYHO RI SHUVRQDO

EXUQRXW� ���� XVH SV\FKLDWULF PHGLFDWLRQ� )XUWKHUPRUH� D FRPSDULVRQ ZDV PDGH

EHWZHHQ KLJK� PHGLXP DQG ORZ SHUVRQDO EXUQRXW DQG WKH XVH RI DQWLGHSUHVVDQWV�

DPSKHWDPLQHV� DQ[LRO\WLFV� EHQ]RGLD]HSLQHV� DQWLHSLOHSWLFV� IROORZ�XS ZLWK D

SV\FKRORJLVW RU SV\FKLDWULVW DQG SK\VLFDO DFWLYLW\� DQG WKHUH ZDV QR VWDWLVWLFDOO\

VLJQLILFDQW�FRUUHODWLRQ�

$OVR LQ UHODWLRQ WR WDEOH �� LQ WKH EXUQRXW FROXPQ UHODWHG WR VWXGLHV� D FRPSDULVRQ

ZDV PDGH EHWZHHQ EXUQRXW UHODWHG WR KLJK� PHGLXP DQG ORZ VWXGLHV DQG JHQGHU� LQ

ZKLFK LW FDQ EH REVHUYHG WKDW WKHUH ZDV D VWDWLVWLFDOO\ VLJQLILFDQW FRUUHODWLRQ EHWZHHQ

PDOH JHQGHU DQG EXUQRXW UHODWHG WR ORZ VWXGLHV �S ������� 7KHUH ZDV QR VWDWLVWLFDOO\

VLJQLILFDQW FRUUHODWLRQ LQ WKH FRPSDULVRQ EHWZHHQ EXUQRXW UHODWHG WR KLJK� PHGLXP

DQG ORZ HGXFDWLRQ DQG DJH� OLYLQJ ZLWK SDUHQWV� PDULWDO VWDWXV� ZKHWKHU LQ DGGLWLRQ WR

VWXG\LQJ� ZRUNLQJ� PRQWKO\ LQFRPH� LQWHQGHG FRXUVH� IHGHUDO�VWDWH FROOHJH RU SHHU

�



SDUWLFXODU� DQG QXPEHU RI \HDUV LQ WKH FRXUVH� $ FRPSDULVRQ ZDV DOVR PDGH EHWZHHQ

EXUQRXW UHODWHG WR KLJK� PHGLXP DQG ORZ VWXGLHV DQG WKH XVH RI OHJDO RU LOOHJDO GUXJV�

DOFRKRO� PDULMXDQD� WREDFFR� VOHHS TXDOLW\ DQG XVH RI SV\FKLDWULF PHGLFDWLRQ� DQG

WKHUH ZDV QR VWDWLVWLFDOO\ VLJQLILFDQW FRUUHODWLRQ� 7KH DYHUDJH QXPEHU RI KRXUV VOHSW

E\ LQGLYLGXDOV ZKR KDG D KLJK OHYHO RI EXUQRXW UHODWHG WR WKH VWXGLHV ZDV ���� KRXUV

ZLWK D VWDQGDUG GHYLDWLRQ RI � ����� DQG IRU LQGLYLGXDOV ZKR KDG DQ DYHUDJH OHYHO RI

EXUQRXW UHODWHG WR WKH VWXGLHV LW ZDV ���� KRXUV ZLWK VWDQGDUG GHYLDWLRQ RI � �����

6WLOO� D FRPSDULVRQ ZDV PDGH EHWZHHQ EXUQRXW UHODWHG WR KLJK� PHGLXP DQG ORZ

VWXGLHV DQG WKH XVH RI DQWLGHSUHVVDQWV� DPSKHWDPLQH� DQ[LRO\WLFV� EHQ]RGLD]HSLQHV�

DQWLHSLOHSWLFV� IROORZ�XS ZLWK D SV\FKRORJLVW RU SV\FKLDWULVW DQG SK\VLFDO DFWLYLW\� DQG

WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�FRUUHODWLRQ�

)ROORZLQJ WDEOH �� ZKHQ UHIHUULQJ WR WKH EXUQRXW VHVVLRQ UHODWHG WR SHHUV� D

FRPSDULVRQ ZDV PDGH EHWZHHQ EXUQRXW UHODWHG WR KLJK� PHGLXP DQG ORZ SHHUV DQG

JHQGHU� DJH� OLYLQJ ZLWK SDUHQWV� PDULWDO VWDWXV� ZKHWKHU LQ DGGLWLRQ WR VWXG\LQJ�

ZRUNLQJ � PRQWKO\ LQFRPH� LQWHQGHG FRXUVH� IHGHUDO�VWDWH RU SULYDWH FROOHJH� DQG

QXPEHU RI \HDUV LQ WKH SUHS FRXUVH� DQG WKHUH ZDV QR VWDWLVWLFDOO\ VLJQLILFDQW

FRUUHODWLRQ� $ FRPSDULVRQ ZDV DOVR PDGH EHWZHHQ EXUQRXW UHODWHG WR KLJK� PHGLXP

DQG ORZ SHHUV DQG WKH XVH RI OHJDO RU LOOHJDO GUXJV� DOFRKRO� PDULMXDQD� WREDFFR�

VOHHS TXDOLW\ DQG XVH RI SV\FKLDWULF PHGLFDWLRQ� DQG WKHUH ZDV QR VWDWLVWLFDOO\

VLJQLILFDQW FRUUHODWLRQ� 7KH DYHUDJH QXPEHU RI KRXUV VOHSW E\ LQGLYLGXDOV ZKR KDG D

KLJK OHYHO RI EXUQRXW UHODWHG WR FROOHDJXHV ZDV ���� KRXUV ZLWK D VWDQGDUG GHYLDWLRQ

RI � ����� DQG IRU LQGLYLGXDOV ZKR KDG DQ DYHUDJH OHYHO RI EXUQRXW UHODWHG WR

FROOHDJXHV LW ZDV ���� KRXUV ZLWK VWDQGDUG GHYLDWLRQ RI � ����� ,Q DGGLWLRQ� D

FRPSDULVRQ ZDV PDGH EHWZHHQ EXUQRXW UHODWHG WR KLJK� PHGLXP DQG ORZ SHHUV DQG

WKH XVH RI DQWLGHSUHVVDQWV� DPSKHWDPLQH� DQ[LRO\WLF� EHQ]RGLD]HSLQH� DQWLHSLOHSWLF�

IROORZ�XS ZLWK D SV\FKRORJLVW RU SV\FKLDWULVW DQG SK\VLFDO DFWLYLW\� DQG WKHUH ZDV QR

VWDWLVWLFDOO\�VLJQLILFDQW�FRUUHODWLRQ�

)ROORZLQJ WDEOH �� LQ WKH EXUQRXW FROXPQ UHODWHG WR WHDFKHUV� D FRPSDULVRQ ZDV

PDGH EHWZHHQ EXUQRXW UHODWHG WR PHGLXP DQG ORZ WHDFKHUV DQG JHQGHU� DJH� OLYLQJ

ZLWK SDUHQWV� PDULWDO VWDWXV� ZKHWKHU LQ DGGLWLRQ WR VWXG\LQJ� ZRUNLQJ� PRQWKO\

LQFRPH� FRXUVH LQWHQGHG� IHGHUDO�VWDWH RU SULYDWH FROOHJH� DQG QXPEHU RI \HDUV LQ WKH

FRXUVH� DQG WKHUH ZDV QR VWDWLVWLFDOO\ VLJQLILFDQW FRUUHODWLRQ� 6WLOO� D FRPSDULVRQ ZDV

�



PDGH EHWZHHQ EXUQRXW UHODWHG WR PLGGOH DQG ORZ WHDFKHUV DQG WKH XVH RI OHJDO RU

LOOHJDO GUXJV� DOFRKRO� PDULMXDQD� WREDFFR� VOHHS TXDOLW\ DQG XVH RI SV\FKLDWULF

PHGLFDWLRQ� DQG WKHUH ZDV QR VWDWLVWLFDOO\ VLJQLILFDQW FRUUHODWLRQ� 7KH DYHUDJH

QXPEHU RI KRXUV VOHSW E\ LQGLYLGXDOV ZKR KDG DQ DYHUDJH OHYHO RI EXUQRXW UHODWHG WR

WHDFKHUV ZDV ���� KRXUV ZLWK D VWDQGDUG GHYLDWLRQ RI � ����� DQG IRU LQGLYLGXDOV ZKR

KDG D ORZ OHYHO RI EXUQRXW UHODWHG WR WHDFKHUV LW ZDV ���� KRXUV ZLWK VWDQGDUG

GHYLDWLRQ RI � ����� ,Q DGGLWLRQ� D FRPSDULVRQ ZDV PDGH EHWZHHQ EXUQRXW UHODWHG WR

PHGLXP DQG ORZ WHDFKHUV DQG WKH XVH RI DQWLGHSUHVVDQWV� DPSKHWDPLQHV�

DQ[LRO\WLFV� EHQ]RGLD]HSLQHV� DQWLHSLOHSWLFV� IROORZ�XS ZLWK D SV\FKRORJLVW RU

SV\FKLDWULVW�DQG�SK\VLFDO�DFWLYLW\��DQG�WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�FRUUHODWLRQ�

�
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7KH SUHVHQW VWXG\� VR IDU DQG EDVHG RQ WKH UHVHDUFKHG GDWDEDVHV� LV WKH ILUVW VWXG\

RQ %XUQRXW IRFXVLQJ RQ WKH SRSXODWLRQ RI SUH�XQLYHUVLW\ HQWUDQFH H[DP VWXGHQWV�

7KLV IDFW FDQ VWLPXODWH IXUWKHU UHVHDUFK DQG VHUYH DV JXLGDQFH IRU LGHQWLI\LQJ

V\PSWRPV�LQ�WKLV�JURXS�

,MKL PIZIPW SJ FYVRSYX [IVI JSYRH QEMRP] MR XLI HMQIRWMSRW SJ TIVWSREP FYVRSYX ERH

FYVRSYX VIPEXIH XS XLI WXYHMIW� FSXL FIMRK TVIWIRX MR ����	 SJ XLI VIWIEVGL

TEVXMGMTERXW� 'SQTEVIH [MXL I\MWXMRK HEXE MR XLI PMXIVEXYVI SR SXLIV WXYHIRX

TSTYPEXMSRW� XLI PIZIPW EVI EFSZI XLI I\TIGXIH EZIVEKI� EW IZMHIRGIH F] (MRMW IX EP����

MR E WXYH] [MXL QIHMGEP WXYHIRXW JVSQ XLI 9RMZIVWMX] SJ 'SMQFVE� ��	 SJ VIWTSRHIRXW

LEH E LMKL FYVRSYX VEXMRK ERH ����	 MR WXYH]�VIPEXIH FYVRSYX� %W XLMW WXYH] MW

YRTVIGIHIRXIH� XLIVI EVI RS HEXE MR XLI PMXIVEXYVI JSV E QSVI VIPMEFPI GSVVIPEXMSR

FIX[IIR�TSTYPEXMSRW�

,Q WKH SUHVHQW VWXG\� D VWDWLVWLFDOO\ VLJQLILFDQW FRUUHODWLRQ ZDV IRXQG EHWZHHQ PDOH

JHQGHU DQG D ORZ OHYHO RI EXUQRXW� 7KLV JRHV DJDLQVW WKH H[LVWLQJ OLWHUDWXUH LQ ZKLFK

WKH VWUHVV�GHSUHVVLRQ UHODWLRQVKLS LV VWURQJHU IRU ZRPHQ DV WKH\ SK\VLFDOO\ PDWXUH�

DQG LW GLPLQLVKHV IRU GHYHORSLQJ PHQ� 7KXV� DW WKH HQG RI SXEHUW\� ER\V QR ORQJHU

KDG D VLJQLILFDQW FRUUHODWLRQ EHWZHHQ OLIH VWUHVV DQG GHSUHVVLYH V\PSWRPV��� 7KH

GDWD IRXQG LQ WKH SUHVHQW VWXG\ LQGLFDWHV WKDW IHPDOHV DUH PRUH SURQH WR EXUQRXW

V\PSWRPV ZKHQ FRPSDUHG WR PDOHV� FRUURERUDWLQJ WKH GDWD IRXQG LQ WKH VWXG\ E\

6DQWRV HW DO����7KH OLNHO\ FDXVH RI WKH KLJKHU SUHYDOHQFH RI EXUQRXW LQ ZRPHQ LV GXH

WR FXOWXUDO DQG VRFLDO IDFWRUV� VXFK DV WKH IDFW WKDW ZRPHQ KDYH QRW EHHQ LQFOXGHG LQ

WKH DFDGHPLF HQYLURQPHQW XQWLO UHFHQWO\� DOVR DVVRFLDWHG ZLWK KRUPRQDO IDFWRUV DQG

DGROHVFHQFH DV D SUHGLVSRVLQJ IDFWRU IRU LQVHFXULWLHV DQG XQFHUWDLQWLHV��� ,Q DGGLWLRQ

WR YDULRXV SV\FKRVRFLDO IDFWRUV� VXFK DV GXDO GXWLHV RI KRPH DQG ZRUN�

JHQGHU�UHODWHG VRFLDO UROHV DQG VRFLDO H[SHFWDWLRQV� WKH ULVNV RI VH[XDO KDUDVVPHQW�

GRPHVWLF YLROHQFH DQG JHQGHU�EDVHG GLVFULPLQDWLRQ��� :RPHQ KDYH D PRUH

UXPLQDWLYH WKLQNLQJ VW\OH WR IDFH WKHLU DQ[LHWLHV� LQ FRQWUDVW WR WKH PRUH DFWLYH RU

GLVWUDFWLQJ�UHVSRQVHV�RI�PHQ���

,Q WKH SUHVHQW VWXG\� QR DVVRFLDWLRQ ZDV IRXQG EHWZHHQ DOFRKRO DQG EXUQRXW� XQOLNH

ZKDW ZDV IRXQG LQ D SUHYLRXV VWXG\ E\ -DFNVRQ HW DO���� ZKLFK UHYHDOHG D VWURQJ

��



LQWHUDFWLRQ� 7KH FRUUHODWLRQ EHWZHHQ EXUQRXW DQG DOFRKRO XVH FDQ EH REVHUYHG LQ

RWKHU VWXGLHV� DV GULQNLQJ LV DQ DWWHPSW WR FRSH ZLWK VWUHVV��� 7KH GLYHUJHQFH

EHWZHHQ WKLV VWXG\ DQG SUHYLRXV VWXGLHV FDQ EH H[SODLQHG E\ WKH SUHVHQFH RI

VWXGHQWV XQGHU �� \HDUV ROG� ZKLFK� LQ %UD]LO� DUH SURKLELWHG E\ ODZ IURP EX\LQJ DQG

FRQVXPLQJ�DOFRKROLF�EHYHUDJHV�

5HJDUGLQJ WKH OHYHO RI EXUQRXW DQG DYHUDJH KRXUV RI VOHHS� LW ZDV GHPRQVWUDWHG WKDW

LQGLYLGXDOV ZLWK D KLJK OHYHO RI EXUQRXW KDYH DQ DYHUDJH QXPEHU RI KRXUV RI VOHHS

OHVV WKDQ H[SHFWHG IRU WKHLU DJH� ZKLFK DFFRUGLQJ WR WKH 1DWLRQDO 6OHHS )RXQGDWLRQ��

LV � �� KRXUV RI VOHHS SHU QLJKW� $ SUHYLRXV VWXG\ E\ 'R HW DO��� VKRZHG WKDW VOHHS

GHSULYDWLRQ DQG LQDGHTXDWH TXDOLW\ RI VOHHS FDQ KDYH VHULRXV HIIHFWV RQ WKH PHQWDO

KHDOWK RI DGROHVFHQWV� 7KHVH ILQGLQJV FDQ EH FRPSDUHG ZLWK D VWXG\ E\ %UXEDNHU�

%HYHUO\�� ZLWK PHGLFDO VWXGHQWV LQ ZKLFK PRVW SDUWLFLSDQWV UHSRUWHG SRRU VOHHS TXDOLW\

DVVRFLDWHG ZLWK KLJK OHYHOV RI EXUQRXW� 3UHYLRXV UHVHDUFK VWDWHV WKDW ORZHU TXDQWLW\

DQG TXDOLW\ RI VOHHS DUH DVVRFLDWHG ZLWK KLJKHU OHYHOV RI FRUWLVRO� DQG FRQVHTXHQWO\

ZLWK�KLJKHU�OHYHOV�RI�GDLO\�VWUHVV���

$V IRU WKH XVH RI SV\FKRWURSLF GUXJV� WKH SUHVHQW VWXG\ UHYHDOHG D KLJK SUHYDOHQFH RI

WKH XVH RI WKHVH PHGLFDWLRQV� HVSHFLDOO\ WKH FODVV RI DQWLGHSUHVVDQWV ZKHQ

FRPSDUHG WR WKH VWXG\ E\ 7VDL HW DO�� WKDW LQWHUYLHZHG DGROHVFHQWV LQ 7DLZDQ� LQ

ZKLFK WKH XVH RI SV\FKRWURSLF GUXJV ZDV ���� � ZLWK WKH XVH RI DQWLGHSUHVVDQW

PHGLFDWLRQV SUHVHQW LQ ����� RI DGROHVFHQWV� 7KLV PDNHV WKLV GDWD ZRUU\LQJ� DV KLJK

OHYHOV RI EXUQRXW FDQ EH DVVRFLDWHG ZLWK WKH LQDSSURSULDWH XVH RI WKHVH

PHGLFDWLRQV���

5HJDUGLQJ SK\VLFDO DFWLYLW\� ����� RI WKH SDUWLFLSDQWV GHFODUHG WR SHUIRUP VRPH W\SH

RI H[HUFLVH� KRZHYHU� WKHUH ZDV QR FRUUHODWLRQ ZLWK WKH OHYHOV RI EXUQRXW IRXQG� 2Q

WKH RWKHU KDQG� WKH OLWHUDWXUH VXJJHVWV WKDW DHURELF H[HUFLVH DQG ZHLJKW WUDLQLQJ

DFWLYLWLHV DUH DVVRFLDWHG ZLWK ORZHU EXUQRXW UDWHV DQG KLJKHU TXDOLW\ RI OLIH��� VXFK

GLYHUJHQFH LQ WKHVH VWXGLHV FDQ EH H[SODLQHG E\ WKH GLIIHUHQFH LQ WKH VWXGLHG

SRSXODWLRQ��DQG�LQ�WKH�ODWWHU��WKH�WDUJHW�SRSXODWLRQ�ZDV�WKH�PHGLFDO�DFDGHPLFV�

5HJDUGLQJ WKH VWXG\ OLPLWDWLRQ� WKH WRWDO SRSXODWLRQ RI VWXGHQWV UHJXODUO\ HQUROOHG LQ

SUH�XQLYHUVLW\ HQWUDQFH FRXUVHV LQ WKH FLW\ RI &ULFL~PD�6& LV ��� VWXGHQWV� ZKLFK

ZRXOG UHVXOW LQ D PLQLPXP VDPSOH RI ��� SDUWLFLSDQWV� +RZHYHU� WKH VDPSOH RI WKLV

��



VWXG\ KDG �� FRPSOHWHG TXHVWLRQQDLUHV� ZKLFK DIWHU DQDO\VLV UHVXOWHG LQ �� FRUUHFW

TXHVWLRQQDLUHV� ZKLFK FRUUHVSRQGV WR DQ DGKHUHQFH UDWH RI ������ RI WKH H[SHFWHG

VDPSOH QXPEHU� 7KLV IDFW FDQ LQFUHDVH WKH UHVSRQVH ELDV� 6XFK GLIILFXOW\ IRU GDWD

FROOHFWLRQ ZDV DOVR HYLGHQFHG LQ WKH VWXG\ E\ 5RFKD HW DO��� ZKLFK XVHG WKH

&RSHQKDJHQ %XUQRXW ,QYHQWRU\��� DQG KDG DQ DGKHUHQFH UDWH RI ������ $QRWKHU

IDFWRU WR EH WDNHQ LQWR DFFRXQW LV WKDW LW LV QRW NQRZQ ZKHWKHU VWXGHQWV ZLWK EXUQRXW

DUH PRUH OLNHO\ WR UHVSRQG WR VXUYH\V EHFDXVH WKH\ LGHQWLI\ ZLWK WKH WRSLF RU OHVV

OLNHO\ WR ILOO RXW VXUYH\V EHFDXVH RI WKH DSDWK\ JHQHUDWHG E\ EXUQRXW LWVHOI� 7KH ORZ

DGKHUHQFH WR WKH UHVHDUFK FDQ DOVR EH DWWULEXWHG WR WKH 6$56�&R9�� SDQGHPLF�

ZKLFK�OLPLWHG�DFFHVV�WR�UHVSRQGHQWV�LQ�HGXFDWLRQDO�LQVWLWXWLRQV�

&21&/86,21

,W LV FRQFOXGHG WKDW PRUH VWXGLHV DUH QHHGHG RQ EXUQRXW LQ VWXGHQWV DW ERWK

SUH�XQLYHUVLW\ DQG KLJK VFKRRO DQG XQGHUJUDGXDWH OHYHO� FRQVLGHULQJ WKDW WKLV VWXG\ LV

WKH SLRQHHU LQ UHVHDUFK RQ EXUQRXW LQ SUH�XQLYHUVLW\ FROOHJH VWXGHQWV DQG WKDW WKH

WHDFKLQJ WUDQVLWLRQ IURP KLJK VFKRRO WR DFDGHPLF LV D WLPH RI JUHDW FKDQJH�

FKDOOHQJHV DQG VWUHVV� ,W LV QRWLFHG WKDW WKH IHPDOH VH[ ZDV WKH PRVW DIIHFWHG E\ WKH

EXUQRXW V\QGURPH� QRW RQO\ LQ SURIHVVLRQDO OLIH EXW DOVR LQ DFDGHPLF OLIH� 7KH XVH RI

SV\FKRWURSLF GUXJV LV D SUDFWLFH WKDW KDV EHHQ JURZLQJ DPRQJ \RXQJ SHRSOH DQG

GHVHUYHV DWWHQWLRQ IRU LWV ULVNV DQG EHQHILWV� 7KH HGXFDWLRQ DQG WUDLQLQJ RI VWXGHQWV

IRU WKH SURIHVVLRQDO XQLYHUVH PXVW EH ZHOO PRQLWRUHG VR WKDW SURIHVVLRQDO VXFFHVV�

SK\VLFDO�DQG�PHQWDO�KHDOWK�DUH�DFKLHYHG�LQ�D�VDWLVIDFWRU\�DQG�KHDOWK\�ZD\�

��



5()(5(1&(6

�� )UHXGHQEHUJHU +-� 6WDII EXUQ�RXW� -RXUQDO RI VRFLDO LVVXHV� 0DOGHQ� Y� ���

�����

�� 0DVODFK &� -DFNVRQ 6(� /HLWHU 03� 6FKDXIHOL :%� 	 6FKZDE� 5/ 0DVODFK

EXUQRXW�LQYHQWRU\��3DOR�$OWR��&$��&RQVXOWLQJ�SV\FKRORJLVWV�SUHVV�������

�� %RXWRX $� 3LWVLRX *� 6RXUOD (� .LRXPLV ,� %XUQRXW V\QGURPH DPRQJ

HPHUJHQF\ PHGLFLQH SK\VLFLDQV� DQ XSGDWH RQ LWV SUHYDOHQFH DQG ULVN IDFWRUV�

(XU�5HY�0HG�3KDUPDFRO�6FL�������

�� $O�$ODZL 0� $O�6LQDZL +� $O�4XEWDQ $� $O�/DZDWL -� $O�+DEVL $� $O�6KXUDLTL 0�

HW DO� 3UHYDOHQFH DQG GHWHUPLQDQWV RI EXUQRXW V\QGURPH DQG GHSUHVVLRQ

DPRQJ PHGLFDO VWXGHQWV DW 6XOWDQ 4DERRV 8QLYHUVLW\� D FURVV�VHFWLRQDO

DQDO\WLFDO VWXG\ IURP 2PDQ� $UFKLYHV RI HQYLURQPHQWDO 	 RFFXSDWLRQDO KHDOWK�

�����

�� 0RXWLQKR ,/'� 0DGGDOHQD 1&3� 5RODQG 5.� /XFFKHWWL $/*� 7LELULoD 6+&�

(]HTXLHO 26 HW DO� 'HSUHVVLRQ� VWUHVV DQG DQ[LHW\ LQ PHGLFDO VWXGHQWV� $

FURVV�VHFWLRQDO FRPSDULVRQ EHWZHHQ VWXGHQWV IURP GLIIHUHQW VHPHVWHUV�

5HYLVWD�GD�$VVRFLDomR�0pGLFD�%UDVLOHLUD�������

�� %ULFH /� =GDQRZLF] 1� %HFNHU (� 7LPDU\ 3� /RUDQW 9� $GROHVFHQWV LQ WUDQVLWLRQ

WR \RXQJ DGXOWKRRG� HYROXWLRQ RI PHQWDO KHDOWK VWDWXV DQG ULVN IDFWRUV

DVVRFLDWHG ZLWK GHSUHVVLYH DQG DQ[LHW\ GLVRUGHU� 3V\FKLDWULD 'DQXELQD� Y� ���

�����

�� 6FKUDPO .� 3HUVNL $� *URVVL *� 6LPRQVVRQ�6DUQHFNL 0� 6WUHVV V\PSWRPV

DPRQJ DGROHVFHQWV� 7KH UROH RI VXEMHFWLYH SV\FKRVRFLDO FRQGLWLRQV� OLIHVW\OH�

DQG�VHOI�HVWHHP��-RXUQDO�RI�DGROHVFHQFH��Y�����������

�� .LWLú $� %XNHU 1� hQDO $� 6DYNLQ 5� (IIHFWV RI PXVFXORVNHOHWDO V\VWHP

SUREOHPV RQ TXDOLW\ RI OLIH DQG GHSUHVVLRQ LQ VWXGHQWV SUHSDULQJ IRU XQLYHUVLW\

HQWUDQFH�H[DP��7KH�.RUHDQ�MRXUQDO�RI�SDLQ��Y�����������

�� %DVKLU 0%$� $OEDGDZ\� ,0$+� &XPEHU 61� 3UHGLFWRUV DQG FRUUHODWHV RI

H[DPLQDWLRQ DQ[LHW\ DQG GHSUHVVLRQ DPRQJ KLJK VFKRRO VWXGHQWV WDNLQJ WKH

6XGDQHVH QDWLRQDO ERDUG H[DPLQDWLRQ LQ .KDUWRXP VWDWH� 6XGDQ� D

FURVV�VHFWLRQDO�VWXG\� 7KH�3DQ�$IULFDQ�0HGLFDO�-RXUQDO� Y�����������

���&KHQ 7<� &KRX <&� 7]HQJ 16� &KDQJ +$� .XR 6&� 3DQ 3<� HW DO� (IIHFWV RI D

VHOHFWLYH HGXFDWLRQDO V\VWHP RQ IDWLJXH� VOHHS SUREOHPV� GD\WLPH VOHHSLQHVV�

��



DQG GHSUHVVLRQ DPRQJ VHQLRU KLJK VFKRRO DGROHVFHQWV LQ 7DLZDQ�

1HXURSV\FKLDWULF�GLVHDVH�DQG�WUHDWPHQW��Y�����������

��� 6DQWRV )6� 0DLD &5&� )DHGR )&� *RPHV *3&� 1XQHV 0(� 2OLYHLUD 090'�

(VWUHVVH HP (VWXGDQWHV GH &XUVRV 3UHSDUDWyULRV H GH *UDGXDomR HP

0HGLFLQD� 5HYLVWD�%UDVLOHLUD�GH�(GXFDomR�0pGLFD� Y� ���������

���.ULVWHQVHQ 76� %RUULW] 0� 9LOODGVHQ (� &KULVWHQVHQ .%� 7KH &RSHQKDJHQ

%XUQRXW ,QYHQWRU\� $ QHZ WRRO IRU WKH DVVHVVPHQW RI EXUQRXW� :RUN 	 6WUHVV�

Y�����������

���'LQLV� 7�� 6DQWLDJR� /0�� &DHWDQR� ,5�� 	 0DU{FR� -3� 3HUIHFWLRQLVP� EXUQRXW

DQG H[WUDFXUULFXODU DFWLYLWLHV DPRQJ PHGLFDO VWXGHQWV IURP WKH 8QLYHUVLW\ RI

&RLPEUD� $FWD�0pGLFD�3RUWXJXHVD�������

���$QJROG��$���:RUWKPDQ��&���&RVWHOOR��(-��3XEHUW\�DQG�GHSUHVVLRQ�������

���5RFKD� 7+5�� 5LEHLUR� -(&�� 3HUHLUD� *'$�� $YHLUR� &&�� 	 6LOYD� /&'$0�

6LQWRPDV GHSUHVVLYRV HP DGROHVFHQWHV GH XP FROpJLR SDUWLFXODU� 3VLFR�86)�

�����

���5RFKD� )/5�� -HVXV� /&'�� 0DU]LDOH� 0+3�� +HQULTXHV� 6+�� 0DU{FR� -�� 	
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Table 1. Socioeconomic Data 
 Mean ± SD, Median 

(min - max), n (%) 
 n = 55 
Age (years) 18,47 ± 1,49 
  
Sex  

Feminine 37 (67.3) 
Masculine 18 (32.7) 

  
Do you live with parents?  

Yes 44 (80.0) 
Not 11 (20.0) 

  
Marital status  

Single 39 (70.9) 
Serious relationship 15 (27.3) 
Married 1 (1.8) 

  
In addition to studying, do you work?  

Yes 9 (16.4) 
Not 46 (83.6) 

  
Monthly income (reais) (n = 14) 5815 (3000 ± 30000) 
  
Intended course  

Medicine 48 (87.3) 
Engineering 2 (3.6) 
Law 1 (1.8) 
Others 4 (7.3) 
  

Intend to study at university:  
Federal/State 25 (45.5) 
Private 10 (18.2) 
Both answers above 20 (36.4) 

  
Is this your first year of pre-university?  

Yes 41 (74.5) 
Not 14 (25.5)  
  

Do you use legal or illegal drugs? 
Yes 15 (27.3) 

Alcohol 11 (73.3) 
Marihuana 3 (20.0) 
Tobacco 1 (6.7) 

Not 40 (72.7) 
  
How many hours do you usually sleep a day? 6.94 ± 1.09 
  
  



How do you rate your sleep? 
Very good 9 (16.4) 
Good 15 (25.5) 
Regular 23 (41.8) 
Bad 8 (14.5) 
Too bad 1 (1.8) 

  
Do you take psychiatric medication? 

Yes 10 (18.2) 
Not 45 (81.8) 

  
Antidepressant 9 (16.4) 
  
Amphetamine 2 (3.6) 
  
Anxiolytic 1 (1.8) 
  
Benzodiazepine 1 (1.8) 
  
Antiepileptic 1 (1.8) 
  
Do you follow up with a psychologist or psychiatrist? 

Yes 26 (47.3) 
Not 29 (52.7) 
  

Do you perform physical activity?  
Yes 32 (58.2) 
Not 23 (41.8) 

  
How many hours of physical activity per week do 
you do? 

 

Less than 150 minutes 9 (17.3) 
150 minutes or more 22 (42.3) 
Not applicable 21 (40.4) 

Absent 3 
  
Do you perform any leisure activities?  

Yes 47 (85.5) 
Not 8 (14.5) 

  
Reading 14 (25.5) 
  
Series/Movies/TV 27 (49.1) 
  
Hanging out with friends/family 13 (23.6) 
  
Academy 4 (7.3) 
  
Sports 11 (20.0) 
  



Electronic games 4 (7.3) 
  
Singing/music/instruments 4 (7.3) 
  
Travel 2 (3.6) 
  
Stressful source that you consider most important at 
the moment 

 

Feeling of failure 29 (52.7) 
Insecurity about the evidence 12 (21.8) 
Study hours 6 (10.9) 
family pressure 6 (10.9) 
Doubt regarding the course of choice 1 (1.8) 
Financial 1 (1.8) 

Source: Survey data, 2021. 
 
 
 
 
 
 
 
 
 



Table 2. Burnout domains 
Dimension Level  n (%)  Average 

score 
Personal burnout Low 2 (3.6) 10.42 
 Medium 22 (43.6) 42.80 

 High 31 (56.4) 69.49 
    

Burnout related to studies Low 3 (5.5) 19.05 
 Medium 21 (38.2) 43.37 

 High 31 (56.4) 66.71 
    

Burnout related to peers Low 27 (49.1) 10.03 
 Medium 21 (38.2) 34.33 
 High 7 (12.7) 58.33 
    
Burnout related to teachers Low 42 (76.4) 5.26 

 Medium 13 (23.6) 34.62 
 High - - 

Source: Survey data, 2021. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Table 3. Correlation of burnout domains 

         Personal burnout Burnout related to studies Burnout related to peers 
Burnout related to 
teachers 

 
 

Low  
 

Medium  
 

High 
Value 

- p 
 

Low  
 

Medium  
 

High 
Value 

- p 
 

Low  
 

Medium  
 

High 
Value - 

p 
 

Low  
 

Medium  
Value - 

p 

 n = 2 n = 22 n = 31  n = 3 n = 21 
n = 
31  n = 27 n = 21 n = 7  n = 42 n = 13  

Age (years)  
19.00 
±2.83 

18.32 
±0.57 

18.55 
±1.86 0.810�� 

18.67 
±2.08 

18.71 
±1.27 

18.29 
±1.60 0.166�� 

18.48 
±1.22 

18.43 
±1.89 

18.57 
±1.27 0.588�� 

18.36 
±1.12 

18.85 
±2.34 0.571��                 

Sex 
Feminine 0 

(0.0) 
13 

(59.1) 
24 

(77.4) 0.036� 
0 

(0.0) 
14 

(66.7) 
23 

(74.2) 0.025� 
18 

(66.7) 
14 

(66.7) 
5 

(71.4) 0.968� 
27 

(64.3) 
10 

(76.9) 0.510Á���� 
Masculine 2 

(100.0)b 
9 

(40.9) 
7 

(22.6)  
3 

(100.0)b 
7 

(33.3) 
8 

(25.8)  
9 

(33.3) 
7 

(33.3) 
2 

(28.6)  
15 

(35.7) 
3 

(23.1)                  
Lives with the parents? 

Yes 2 
(100.0) 

18 
(81.8) 

24 
(77.4) 0.587� 

3 
(100.0) 

16 
(76.2) 

25 
(80.6) 0.466� 

23 
(85.2) 

15 
(71.4) 

6 
(85.7) 0.467� 

33 
(78.6) 

11 
(84.6) 0.999Á���� 

Not 0 
(0.0) 

4 
(18.2) 

7 
(22.6)  

0 
(0.0) 

5 
(23.8) 

6 
(19.4)  

4 
(14.8) 

6 
(28.6) 

1 
(14.3)  

9 
(21.4) 

2 
(15.4)                  

Marital status 
Single 2 

(100.0) 
16 

(72.7) 
21 

(67.7) 0.638� 
3 

(100.0) 
15 

(71.4) 
21 

(67.7) 0.368� 
19 

(70.4) 
14 

(66.7) 
6 

(85.7) 0.647� 
29 

(69.0) 
10 

(76.9) 0.691� 
Serious 
relationship 

0 
(0.0) 

6 
(27.3) 

9 
(29.0)  

0 
(0.0) 

5 
(23.8) 

10 
(32.3)  

7 
(25.9) 

7 
(33.3) 

1 
(14.3)  

12 
(28.6) 

3 
(23.1)  

 
Married 

0 
(0.0) 

0 
(0.0) 

1 
(3.2)  

0 
(0.0) 

1 
(4.8) 

0 
(0.0)  

1 
(3.7) 

0 
(0.0) 

0 
(0.0)  

1 
(2.4) 

0 
(0.0)                  

In addition to studying, do you work? 
Yes 0 

(0.0) 
2 

(9.1) 
7 

(22.6) 0.287� 
0 

(0.0) 
3 

(14.3) 
6 

(19.4) 0.513� 
5 

(18.5) 
2 

(9.5) 
2 

(28.6) 0.458� 
6 

(14.3) 
3 

(23.1) 0.428Á���� 
Not 2 

(100.0) 
20 

(90.9) 
24 

(77.4)  
3 

(100.0) 
18 

(85.7) 
25 

(80.6)  
22 

(81.5) 
19 

(90.5) 
5 

(71.4)  
36 

(85.7) 
10 

(76.9)                  
Intended course 

Medicine 1 
(50.0) 

20 
(90.9) 

27 
(87.1) 0.650� 

2 
(66.7) 

20 
(95.2) 

26 
(83.9) 0.481� 

25 
(92.6) 

17 
(81.0) 

6 
(85.7) 0.157� 

38 
(90.5) 

10 
(76.9) 0.140� 

Engineering 0 
(0.0) 

1 
(4.5) 

1 
(3.2)  

0 
(0.0) 

0 
(0.0) 

2 
(6.5)  

0 
(0.0) 

2 
(9.5) 

0 
(0.0)  

2 
(4.8) 

0 
(0.0)  

Right 0 
(0.0) 

0 
(0.0) 

1 
(3.2)  

0 
(0.0) 

0 
(0.0) 

1 
(3.2)  

0 
(0.0) 

0 
(0.0) 

1 
(14.3)  

0 
(0.0) 

1 
(7.7)  

Others 1 
(50.0) 

1 
(4.5) 

2 
(6.5)  

1 
(33.3) 

1 
(4.8) 

2 
(6.5)  

2 
(7.4) 

2 
(9.5) 

0 
(0.0)  

2 
(4.8) 

2 
(15.4)                  

Intend to study at university: 
Federal / 
state 

2 
(100.0) 

10 
(45.5) 

13 
(41.9) 0.413� 

3 
(100.0) 

7 
(33.3) 

15 
(48.4) 0.186� 

12 
(44.4) 

10 
(47.6) 

3 
(42.9) 0.637� 

22 
(52.4) 

3 
(23.1) 0.158� 

Private 0 
(0.0) 

3 
(13.6) 

7 
(22.6)  

0 
(0.0) 

5 
(23.8) 

5 
(16.1)  

3 
(11.1) 

5 
(23.8) 

2 
(28.6)  

7 
(16.7) 

3 
(23.1)  

Both 
answers 
above 

0 
(0.0) 

9 
(40.9) 

11 
(35.5)  

0 
(0.0) 

9 
(42.9) 

11 
(35.5)  

12 
(44.4) 

6 
(28.6) 

2 
(28.6)  

13 
(31.0) 

7 
(53.8)                  

Is this your first year of pre-university? 
Yes 1 

(50.0) 
16 

(72.7) 
24 

(77.4) 0.695� 
2 

(66.7) 
14 

(66.7) 
25 

(80.6) 0.500� 
20 

(74.1) 
18 

(85.7) 
3 

(42.9) 0.095� 
33 

(78.6) 
8 

(61.5) 0.279Á���� 
Not 1 

(50.0) 
6 

(27.3) 
7 

(22.6)  
1 

(33.3) 
7 

(33.3) 
6 

(19.4)  
7 

(25.9) 
3 

(14.3) 
4 

(57.1)  
9 

(21.4) 
5 

(38.5)  
                

Do you use legal or illegal drugs? 
Yes 1 

(50.0) 
4 

(18.2) 
10 

(32.3) 0.400� 
1 

(33.3) 
5 

(23.8) 
9 

(29.0) 0.891� 
4 

(14.8) 
9 

(42.9) 
2 

(28.6) 0.093� 
12 

(28.6) 
3 

(23.1) 0.999Á���� 
Not 1 

(50.0) 
18 

(81.8) 
21 

(67.7)  
2 

(66.7) 
16 

(76.2) 
22 

(71.0)  
23 

(85.2) 
12 

(57.1) 
5 

(71.4)  
30 

(71.4) 
10 

(76.9)                  
Alcohol 

Yes 1 
(50.0) 

3 
(13.6) 

7 
(22.6) 0.443� 

1 
(33.0) 

3 
(14.3) 

7 
(22.6) 0.643� 

3 
(11.1) 

7 
(33.3) 

1 
(14.3) 0.155� 

9 
(21.4) 

2 
(15.4) 0.999Á���� 

Not 1 
(50.0) 

19 
(86.4) 

24 
(77.4)  

2 
(66.7) 

18 
(85.7) 

24 
(77.4)  

24 
(88.9) 

14 
(66.7) 

6 
(85.7)  

33 
(78.6) 

11 
(84.6)                  

Marihuana 
Yes 0 

(0.0) 
0 

(0.0) 
3 

(9.7) 0.167� 
0 

(0.0) 
0 

(0.0) 
3 

(9.7) 0.167� 
1 

(3.7) 
2 

(9.5) 
0 

(0.0) 0.467� 
1 

(2.4) 
2 

(15.4) 0.36Á���� 
Not 2 

(100.0) 
22 

(100.0) 
28 

(90.3)  
3 

(100.0) 
21 

(100.0) 
28 

(90.3)  
26 

(96.3) 
19 

(90.5) 
7 

(100.0)  
41 

(97.6) 
11 

(84.6)                  
Tobacco 

Yes 0 
(0.0) 

0 
(0.0) 

1 
(3.2) 0.560� 

0 
(0.0) 

0 
(0.0) 

1 
(3.2) 0.560� 

0 
(0.0) 

1 
(4.8) 

0 
(0.0) 0.376� 

1 
(2.4) 

0 
(0.0) 0.999Á���� 

Not 2 
(100.0) 

22 
(100.0) 

30 
(96.8)  

3 
(100.0) 

21 
(100.0) 

30 
(96.8)  

27 
(100.0) 

20 
(95.2) 

7 
(100.0)  

41 
(97.6) 

13 
(100.0)                  

How many hours do you usually sleep a day?  
6.75 
±2.47 

7.16 
±0.93 

6.79 
±1.12 0.653�� 

7.17 
±1.89 

6.95 
±1.04 

6.90 
±1.08 0.817�� 

6.98 
±0.87 

6.95 
±1.15 

6.71 
±1.70 0.667�� 

7.07 
±1.09 

6.50 
±1.02 0.110��                 

How do you rate your sleep? 
Very good 1 

(50.0) 
4 

(18.2) 
4 

(12.9) 0.050� 
2 

(66.7) 
1 

(4.8) 
6 

(19.4) 0.077� 
4 

(14.8) 
5 

(23.8) 
0 

(0.0) 0.071� 
9 

(21.4) 
0 

(0.0) 0.026� 
Good 0 

(0.0) 
9 

(40.9)b 
5 

(16.1)  
0 

(0.0) 
7 

(33.3) 
7 

(22.6)  
7 

(25.9) 
5 

(23.8) 
2 

(28.6)  
10 

(23.8) 
4 

(30.8)  
Regular 1 

(50.0) 
9 

(40.9) 
13 

(41.9)  
1 

(33.3) 
12 

(57.1) 
10 

(32.3)  
15 

(55.6) 
6 

(28.6) 
2 

(28.6)  
19 

(45.2) 
4 

(30.8)  
Bad 0 

(0.0) 
0 

(0.0) 
8 

(25.8)b  
0 

(0.0) 
1 

(4.8) 
7 

(22.6)  
1 

(3.7) 
5 

(23.8) 
2 

(28.6)  
4 

(9.5) 
4 

(30.8)  
Too bad 0 

(0.0) 
0 

(0.0) 
1 

(3.2)  
0 

(0.0) 
0 

(0.0) 
1 

(3.2)  
0 

(0.0) 
0 

(0.0) 
1 

(14.3)  
0 

(0.0) 
1 

(7.7)                  
Do you take psychiatric medication? 

Yes 1 
(50.0) 

2 
(9.1) 

7 
(22.6) 0.239� 

1 
(33.3) 

3 
(14.3) 

6 
(19.4) 0.723� 

3 
(11.1) 

5 
(23.8) 

2 
(28.6) 0.389� 

7 
(16.7) 

3 
(23.1) 0.685Á���� 

Not 1 
(50.0) 

20 
(90.9) 

24 
(77.4)  

2 
(66.7) 

18 
(85.7) 

25 
(80.6)  

24 
(88.9) 

16 
(76.2) 

5 
(71.4)  

35 
(83.3) 

10 
(76.9)  

                



Antidepressant 
Yes 1 

(50.0) 
2 

(9.1) 
6 

(19.4) 0.304� 
1 

(33.3) 
3 

(14.3) 
5 

(16.1) 0.746� 
3 

(11.1) 
4 

(19.0) 
2 

(28.6) 0.507� 
7 

(16.7) 
2 

(15.4) 0.999Á���� 
Not 1 

(50.0) 
20 

(90.9) 
25 

(80.6)  
2 

(66.7) 
18 

(85.7) 
26 

(83.9)  
24 

(88.9) 
17 

(81.0) 
5 

(71.4)  
35 

(83.3) 
11 

(84.6)                  
Amphetamine 

Yes 0 
(0.0) 

1 
(4.5) 

1 
(3.2) 0.900� 

0 
(0.0) 

0 
(0.0) 

1 
(3.2) 0.560� 

0 
(0.0) 

2 
(9.5) 

0 
(0.0) 0.137� 

2 
(4.8) 

0 
(0.0) 0.999Á���� 

Not 2 
(100.0) 

21 
(95.5) 

30 
(96.8)  

3 
(100.0) 

21 
(100.0) 

30 
(96.8)  

27 
(100.0) 

19 
(90.5) 

7 
(100.0)  

40 
(95.2) 

13 
(100.0)                  

Anxiolytic 
Yes 0 

(0.0) 
0 

(0.0) 
1 

(3.2) 0.560� 
0 

(0.0) 
0 

(0.0) 
1 

(3.2) 0.560� 
0 

(0.0) 
1 

(4.8) 
0 

(0.0) 0.376� 
0 

(0.0) 
1 

(7.7) 0.236Á���� 
Not 2 

(100.0) 
22 

(100.0) 
30 

(96.8)  
3 

(100.0) 
21 

(100.0) 
30 

(96.8)  
27 

(100.0) 
20 

(95.2) 
7 

(100.0)  
42 

(100.0) 
12 

(92.3)                  
Benzodiazepine 

Yes 0 
(0.0) 

0 
(0.0) 

1 
(3.2) 0.560� 

0 
(0.0) 

0 
(0.0) 

1 
(3.2) 0.560� 

0 
(0.0) 

0 
(0.0) 

1 
(14.3) 0.119� 

1 
(2.4) 

0 
(0.0) 0.999Á���� 

Not 2 
(100.0) 

22 
(100.0) 

30 
(96.8)  

3 
(100.0) 

21 
(100.0) 

30 
(96.8)  

27 
(100.0) 

21 
(100.0) 

6 
(85.7)  

41 
(97.6) 

13 
(100.0)                  

Antiepileptic 
Yes 0 

(0.0) 
0 

(0.0) 
1 

(3.2) 0.560� 
0 

(0.0) 
0 

(0.0) 
1 

(3.2) 0.560� 
0 

(0.0) 
1 

(4.8) 
0 

(0.0) 0.376� 
0 

(0.0) 
1 

(7.7) 0.236Á���� 
Not 2 

(100.0) 
22 

(100.0) 
30 

(96.8)  
3 

(100.0) 
21 

(100.0) 
30 

(96.8)  
27 

(100.0) 
20 

(95.2) 
7 

(100.0)  
42 

(100.0) 
12 

(92.3)                  
Do you follow up with a psychologist or psychiatrist? 

Yes 0 
(0.0) 

8 
(36.4) 

18 
(58.1) 0.079� 

0 
(0.0) 

8 
(38.1) 

18 
(58.1) 0.050� 

10 
(37.0) 

11 
(52.4) 

5 
(71.4) 0.218� 

17 
(40.5) 

9 
(69.2) 0.070Á�Á 

Not 2 
(100.0) 

14 
(63.6) 

13 
(41.9)  

3 
(100.0) 

13 
(61.9) 

13 
(41.9)  

17 
(63.0) 

10 
(47.6) 

2 
(28.6)  

25 
(59.5) 

4 
(30.8)                  

Do you perform physical activity? 
   Yes 2 

(100.0) 
13 

(59.1) 
17 

(54.8) 0.314� 
3 

(100.0) 
12 

(57.1) 
17 

(54.8) 0.183� 
17 

(63.0) 
12 

(57.1) 
3 

(42.9) 0.628� 
24 

(57.1) 
8 

(61.5) 0.779Á�Á 
Not 0 

(0.0) 
9 

(40.9) 
14 

(45.2)  
0 

(0.0) 
9 

(42.9) 
14 

(45.2)  
10 

(37.0) 
9 

(42.9) 
4 

(57.1)  
18 

(42.9) 
5 

(38.5)                  
How many hours of physical activity per week do you do? 

 
Less than 
150 minutes 

0 
(0.0) 

4 
(19.0) 

5 
(17.2) 0.437� 

1 
(33.3) 

3 
(15.0) 

5 
(17.2) 0.478� 

5 
(18.5) 

4 
(21.1) 

0 
(0.0) 0.495� 

5 
(12.8) 

4 
(30.8) 0.���� 

 
150 minutes 
or more 

2 
(100.0) 

9 
(42.9) 

11 
(37.9)  

2 
(66.7) 

9 
(45.0) 

11 
(37.9)  

12 
(44.4) 

8 
(42.1) 

2 
(33.3)  

18 
(46.2) 

4 
(30.8)  

 
Not 
applicable 

0 
(0.0) 

8 
(38.1) 

13 
(44.8)  

0 
(0.0) 

8 
(40.0) 

13 
(44.9)  

10 
(37.0) 

7 
(36.8) 

4 
(66.7)  

16 
(41.0) 

5 
(38.5)  

 
Absent 0 1 2  0 1 2  0 2 1  3 0  

 
��9DOXH�REWDLQHG�DIWHU�DSSO\LQJ�WKH�/LNHOLKRRG�5DWLR�WHVW� 

Á�9DOXH�REWDLQHG�DIWHU�DSSO\LQJ�)LVKHU
V�H[DFW�WHVW� 

Á�Á�9DOXH�REWDLQHG�DIWHU�DSSO\LQJ�3HDUVRQ
V�&KL-square test; 

���9DOXH�REWDLQHG�DIWHU�DSSO\LQJ�WKH�Kruskal-Wallis H test; 

b Statistically significant value after residual analysis; 

Source: Survey data, 2021. 
 
 
 
 
 
 
 


