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$EVWUDFW
7KH VWXGLHV FRQVLVWHG RI WZR SDUWV��H[SHULPHQWDO DQG FOLQLFDO��,Q WKH H[SHULPHQW�����ZKLWH UDWV ZHUH

PRGHOHG ZLWK GHQWDO FDULHV�������RI UDWV GHYHORSHG FDULHV DW DQ LQWHQVLW\ RI��������������7KH XVH RI
5HPLQHUDOL]LQJ GUXJ 5HPLQ IRU DQLPDOV DJDLQVW WKH EDFNJURXQG RI D FDULRJHQLF GLHW PDGH LW SRVVLEOH WR
UHGXFH WKH GHYHORSPHQW RI FDULHV RI UDWVt�WHHWK E\������ZKLFK SURFHHGHG LQ D OLJKWHU IRUP�

&OLQLFDO VWXGLHV KDYH HVWDEOLVKHG DQ LQFUHDVH LQ FKLOGUHQtV WRRWK GHFD\ IURP���WR���\HDUV�����������
7KH PDLQ ULVN IDFWRUV IRU WRRWK GHFD\ ZHUH WRRWK K\SRSODVLD��������XQK\JLHQLF RUDO FDYLW\��������DQG D
GHFUHDVH LQ VWUXFWXUDO DQG IXQFWLRQDO UHVLVWDQFH RI WKH HQDPHO�

$IWHU UHFHLYLQJ SHUPLVVLRQ IRU WKH FOLQLFDO XVH RI UHPLQHUDOL]LQJ GUXJ��5HPLQ��DQG REWDLQLQJ LQIRUPHG
FRQVHQW IURP WKH SDUHQWV��WKH GUXJ ZDV XVHG IRU����SUHVFKRRO FKLOGUHQ ZLWK WKH LQLWLDO IRUPV RI FDULHV��
,W LV HVWDEOLVKHG WKDW��5HPLQ��LPSURYHV RUDO K\JLHQH��LQFUHDVHV HQDPHO UHVLVWDQFH��DQG KDV DQWL�FDULRXV��
DQWL�LQIODPPDWRU\ SURSHUWLHV��ZKLFK WRJHWKHU H[SODLQV LWV HIIHFWLYHQHVV LQ FDULHV LQ WKH ZKLWH VSRW VWDJH�

.H\ ZRUGV��H[SHULPHQWDO WRRWK FDULHV�� FKLOGUHQ��K\SRSODVLD��RUDO K\JLHQH��HQDPHO UHVLVWDQFH���5H�
PLQ���UHP�WKHUDS\�
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PhldZgcZg ; L ;cnihoZ @ M Th[^gdh P DZ
;e^dl^^gdh M H MmhfZmheh`b\a^ldbc lmZ'
mnl b _Zdmhkr kbldZ nan]la^gbcZ lmhfZmh'
eh`b\a^ldh`h s]hkho�cZ ih k^sne�mZmZf ikh'

hlfhmkZ ]^m^c ` EkZlgh]ZkZ
MmhfZmheh`bcZ ]^mldh`h ohskZlmZ b '

mbdZ M
'

TabkhoZ P A >^f�cZg^gdh M ; MmhfZmh'
eh`b\a^ldh^ s]hkho�^ ]^m^c EkrfZ b inmb ^`h
lho^kla^glmohoZgbcZ MmhfZmheh`bcZ ]^mld'
h`h ohskZlmZ b N

M
'

'
'

Ebl^e�gbdhoZ F J <hcZkdbgZ ? M Tn^oZ N ?
GbkhladbgZ G P @^]hmho E C >bgZfbdZ
ihkZsaZ^fhlmb dZkb^lhf ok^f^ggra b ihlm'
hcZggra sn[ho n ]^m^c o ohskZlm^ e^m `
Ghldor MmhfZmheh`bcZ ]^mldh`h ohskZlmZ
b N M

'
'
'

Ehk\aZ`bgZ P P >hlmbsa^gb^ fZdlbfZe�gh`h
lmhfZmheh`b\a^ldh`h s]hkho�cZ ]^m^c kZg'
g^`h ohskZlmZ og^]k^gb^f lhok^f^ggra
m^agheh`bc ;omhk^_ ]bl ]'kZ f^] gZnd
G GIHCEC l

=hg\^im '

Gne]Zla^oZ ; A Mnib^oZ ? N Ilh[^gghlmb debg'
b\a^ldh`h m^\a^gbcZ b e^\a^gbcZ dZkb^lZ ok^'
f^ggra n ]^m^c =hg\^im lmhfZmheh`bcZ
;efZmr M

'
'

LnlZdhoZ ? Dn Jhorla^gb^ c^__^dmboghlmb lmhfZ'
mheh`b\a^ldhc k^Z[bebmZ\bb n ]^m^c l akhgb\a^l'
dhc lhfZmb\a^ldhc iZmheh`b^c ;omhk^_ ]bl
]'kZ f^] gZnd G l

'
'

Mheho�^oZ ; G MocZs� lmhfZmheh`b\a^ldh`h
b h[laa^`h s]hkho�cZ Cglmbmnm lmhfZmheh`bb
MZgdm'J^m^k[nk` M

'
'

Mmk^imh\h\\nl fnmZgl
FZ\mh[Z\beenl lii '

'

MmZkhohcmhoZ ? F ;gmhghoZ ; ; Mmk^e�gbdhoZ H
P F^f^la^gdh I P Cg_hkfZmboghlm� hik^'
]^e^gbcZ dZkb^lh`^ggra [Zdm^kbc ob]Z Mmk^i'
mh\h\\nl fnmZgl b FZ\mh[Z\beenl lii n ]^m^c
kZgg^`h ohskZlmZ MmhfZmheh`bcZ ]^mldh`h
ohskZlmZ b N
M
;q^ellhg J >bZ`ghlbl Zg] kbld ik^]b\mbhg h_
]^gmZe \Zkb^l Knbgm^ll^g\^ JZ[eeblabg`
=h Cg\ i
<Z`kZfbZg L ; AZk\bZ'Ah]hr @ Phe'
i^ ; L Na^ `eh[Ze bg\k^Zl^ bg ]^gmZe \Zkb^l
; i^g]bg` in[eb\ a^Zema \kblbl ;f^kb\Zg D
h_ >^gmb\mkr J

J Q >^gmZe \Zkb^l mkZglfbllb[e^ Zg]
bg_^\mbhnl ]bl^Zl^ k^oblbm^] Z ihlbmbhg iZi^k
J^]bZms >^gm J

Mn]gZ J <aZlbg M ;g^`ng]b L N Jk^oZ'
e^g\^ h_ ]^gmZe \Zkb^l Zfhg` r^Zk'
he] \abe]k^g h_ GZg`Zehk^ \bmr D Cg]bZg
Mh\ J^]h] Jk^o >^gm J


