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<-$! present thesis seeks to explore the occurrence of Alzheimer’s disease and other 
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&#+$85(1#+'#?!5$$#!'#!;1#)!0/&#(8'$5!01&5$5!5('?;1('l1('/#!15!Q$22!15!D188'$85!(/!+'1?#/5'5!
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Alzheimer’s Disease!
The most common cause of dementia is Alzheimer’s disease (AD), which accounts for 
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!"#$%&'() Brain changes in Alzheimer’s disease$%%
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F5/46) 96@<70@9) 01) G&) 2,?4.=-B) ->8>B) =2112?.472-9) /-@-@3-/2,8) /-?-,7) ?0,A-/95720,9B)
,5@-9) 0/) -A-,79B) 5,=) =-</-9920,>) G9) 7;-) =29-59-) </08/-99-9B) ?0@@.,2?5720,) 29) 017-,)
2@<52/-=B)C;24-)57)7;-)95@-)72@-)?0,1.920,B)=290/2-,75720,)5,=)3-;5A20./54)?;5,8-9)0??./>)
FA-,7.5446B)7;-)511-?7-=)2,=2A2=.54)@28;7)5490)-H<-/2-,?-)=2112?.472-9)9C5440C2,8B)9<-5I2,8)
5,=)C54I2,8)+G4J;-2@-/K9)G990?25720,B)LMEN:>)O-,-72?5446B)G&)?5,)3-)9.3=2A2=-=)2,70)5)
/5/-B)5.7090@54)=0@2,5,7L)10/@)5,=)5)9<0/5=2?)10/@>)#;-)10/@-/)29)-972@57-=)70)5??0.,7)
10/)5<</0H2@57-46)0,-)<-/)?-,7)0/)4-99)01)?59-9B)5,=).9.5446)511-?7)2,=2A2=.549) )60.,8-/)
7;5,)58-)PQ)+(.6A-/9)5,=)R4--8-/9B)LMEPS)T5,)(5.C-,3-/8;-)-7)54>B)LMEP:>)#;.9B)7;-)A597)
@5U0/276)01)G&)?59-9)5/-)9<0/5=2?B)2>->B)7;-)?5.9-9)5/-)@.47215?70/254)5,=)7;-)=29-59-)0??./9)
7;/0.8;)5)?0@<4-H)2,7-/<456)3-7C--,)8-,-72?)9.9?-<72324276)5,=)-,A2/0,@-,754)-H<09./-9>)
V097) 9<0/5=2?) G&) ?59-9) +5<</0H>) NQ) <-/) ?-,7:) 0??./) 2,) 2,=2A2=.549) 58-=) PQ) 0/) 04=-/)
+R?;-47-,9)-7)54>B)LMEPS)W2,345=)-7)54>B)LMEP:>))

T59?.45/)=-@-,725)
T59?.45/) =-@-,725) +T5&:) 0??./9) 59) 5) /-9.47) 01) ?-/-3/0A59?.45/) <57;04082-9B) </2@5/246)
2,15/?79)+/-820,9)01)7299.-)4099:)5,=)C;27-X@577-/)4-920,9)?5.9-=)36)29?;-@25*))+O0/-42?I)-7)
54>B)LMEES)A5,)=-/)D42-/)-7)54>B)LMEY:>)R.?;)A59?.45/)?;5,8-9)5/-)9-4=0@)7;-)904-)?5.9-)01)
=-@-,725B)3.7)5/-)-972@57-=)70)3-)</-9-,7)5@0,8).<)70)QM)<-/)?-,7)0/)@0/-)01)2,=2A2=.549)
=258,09-=)C27;)7;-)=29-59-)+Z/-,0C27J)-7)54>B)LME[S)\5<592)-7)54>B)LME[S)R?;,-2=-/)-7)54>B)

)
E)!44.97/5720,)36)V577259)\5/4],>))
L)#;-)=290/=-/)511-?79)-A-/60,-)C;0)2,;-/279)7;-)@.75720,)10/)7;-)7/527)59)40,8)59)7;-6)42A-)5),0/@54)421-9<5,>)G,6)
511-?7-=)<5/-,7);59)5)QM)<-/)?-,7)/29I)01)<5992,8)0,)7;-)=29-59-)70);29)0/);-/)?;24=>) 
*)G)/-97/2?720,)2,)3400=)9.<<46)7;57)?5.9-9)5)9;0/758-)01)0H68-,>)
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,--./0(!1(2345(674849(5:8;(366<=(>1(632?>175>31(@>5:(A*(B75:3C3D;0(!1(6315=745(53(A*9(
@:8=8(2823=;( C344( >4( 3E581( 74436>758F(@>5:( 5:8( 87=C;( 457D84(3E( F>48748(B=368449( 23=8(
632231( 4;2B5324( 3E( G7*( 7=8( >2B7>=8F( H<FD28159( >17?>C>5;( 53( 27I8( F86>4>3149( 71F(
F858=>3=75>1D(2353=(E<165>31(JACK:8>28=L4(A4436>75>319(,-MN/0(

O8@;(?3F;(F82815>74(
O8@;(?3F;(F82815>74( >4(5:8(<2?=8CC7( 58=2(E3=(F82815>7(@>5:( O8@;(?3F>84( J*OP/(71F(
Parkinson’s disease dementia (PDD). The presence of O8@;(?3F>849(>0809(7?13=27C(7DD=8Q
D75>314(3E(5:8(B=358>1(7CB:7Q4;1<6C8>1(>14>F8(?=7>1(18<=3149(>4(7(B75:3C3D>67C(:7CC27=I(3E(
Parkinson’s disease( JR*/( 74( @8CC( 74( 7( 632231( 67<48( 3E( F82815>7( JACK:8>28=L4(
Association, 2019; Emre et al., 2007; Jones and O’Brien, 2014; Walker et al., 2015) 0(*8Q
2815>7(>4(:>D:C;(B=8S7C815(>1(B75>8154(@>5:(R*9(71F(E>1F>1D4(E=32(7(=86815(C7=D8(7<53B4;(
45<F;(4<DD845(5:75(7C5:3<D:(C844(5:71(M-(B8=(6815(3E( >1F>S>F<7C4(@>5:(18<=3B75:3C3D>67C(
?=7>1(6:71D84(4:3@(4>D14(3E(O8@;(?3F;(B75:3C3D;(7C3189( 5:8;(3E581(63Q8T>45(@>5:(A*(
B75:3C3D;(JP=813@>5K(85(7C09(,-M.U(V7CI8=(85(7C09(,-MW/0(*OP(71F(R**(F>EE8=(E3=82345(
=8D7=F>1D(5:8(3=F8=(>1(@:>6:(63D1>5>S8(71F(2353=(4;2B5324(366<=0(*OP(5;B>67CC;(>1S3CS84(
4328(3E(5:8(63D1>5>S8(6:71D84(6:7=7658=>45>6(3E(A*9(?<5(7EE8658F(>1F>S>F<7C4(7=8(7C43(C>I8C;(
53(8TB8=>8168(R7=I>1431QC>I8(2353=(4;2B53249(4C88B(F>45<=?71684(71F(S>4<7C(:7CC<6>17Q
5>3140(!1(6315=7459(R**(=8E8=4(53(@:81(F82815>7(>4(F>7D1348F(>1(5:8(63158T5(3E(7C=87F;(
8457?C>4:8F(R*(JACK:8>28=L4(A4436>75>319(,-MNU(V7CI8=(85(7C09(,-MW/0((

X=3153582B3=7C(F82815>7(
&:8( 58=2( E=3153582B3=7C( F82815>7( JX&*/( =8E8=4( 53( 7( D=3<B( 3E( F>43=F8=4( 5:75( 67<48(
B=3D=844>S8(18=S8(68CC(C344(B=>27=>C;(>1(5:8(E=315(JE=3157C(C3?8/(71F(4>F8(=8D>314(J582B3=7C(
C3?84/(3E(5:8(?=7>10(&:8(18=S8(68CC(F727D8(8S815<7CC;(C87F4(53(C344(3E(E<165>31(>1(5:848(
=8D>3149(@:>6:(=84<C54( >1(8>5:8=(F858=>3=75>1D(436>7C( E<165>31(71F(6:71D84( >1(B8=4317C>5;(
J?8:7S>3<=7C( X&*/( 3=( >1( F86C>1>1D( C71D<7D8( 4I>CC4( JB=>27=;( B=3D=844>S8( 7B:74>79( @:>6:(
E<=5:8=(671(?8(F>S>F8F(>153(48S8=7C(4<?5;B84/(JA:28F(85(7C09(,-M+U(P71D(85(7C09(,-MW/0(X&*(
<4<7CC;(366<=4(75(;3<1D8=(7D84(JYZW/9(71F(7C5:3<D:(845>27584(3E(5:8(=8C75>S8(E=8[<816;(71F(
B=8S7C8168( 3E( X&*( S7=;( @>F8C;( ?85@881( 45<F>84( J\3D71( 85( 7C09( ,-MZ/9( >5( >4( 6<==815C;(
6314>F8=8F(7(C87F>1D(5;B8(3E(87=C;Q31485(F82815>7(JP71D(85(7C09(,-MW/0(( 

]>4I(E7653=4(E3=(A*(71F(35:8=(F82815>74((
A4(1358F(7?3S89(5:8(S745(27H3=>5;(3E(F82815>7(67484(671135(?8(755=>?<58F(815>=8C;(53(8>5:8=(
:8=8F>5;( 3=( 81S>=3128157C( 8TB34<=849( @:>6:( 28714( 5:75( 5:8( 67<484( 7=8( 2<C5>E7653=>7C(
JPC8113@(71F(V7CC>19(MNN,U(^767?8C34(85(7C09(,-M,U(_>S>B8C53(85(7C09(,-M`U(O>S>1D4531(85(7C09(
,-M.U(G8=D:848(85(7C09(,-MMU(V:7CC8;(85(7C09(,--Z/0(!1(5:>4(4865>319(!(@>CC(?=>8EC;(4I856:(71(
3S8=S>8@(3E(B35815>7C(=>4I(E7653=49(D8185>6(74(@8CC(74(436>7C9(@:>C8(7C43(F>46<44>1D(5:8(>F87(
5:75(5:848(27;(135(4>2BC;(:7S8(>1F8B81F815!8EE8654(31(F>48748(314850((
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3$#$('0!8'56!–!(-$!GE7H!εN!122$2$!
<-$!GE7H! ^1@/2'@/@8/($'#! M_! ?$#$! @8/C'+$5! (-$! D2&$@8'#(! 9/8! 1! 0-/2$5($8/2! 0188)'#?!
@8/($'#! (-1(! '5! '#C/2C$+! '#! 2'@'+! (81#5@/8(!1#+! '#`&8)! 8$@1'8! '#! (-$!D81'#R!\22! '#+'C'+&125!
'#-$8'(!/#$!/9!(-8$$!C18'1#(5!^122$2$5_!/9!(-'5!?$#$!98/;!$10-!@18$#(Y!ε2, ε3 or ε4. To date, 
(-$!GE7H!ε4 allele is considered the major genetic risk factor for late onset 5@/81+'0!\:NR!!
"(!'5!8$21('C$2)!0/;;/#!'#!(-$!@/@&21('/#O!1#+!-15!1!5(8/#?!';@10(!/#!+'5$15$!8'56I$ -/#%'$
5,-5!D$01&5$!'(!'#($89$8$5!Q'(-!Aβ clearance from the brainR!=/;@18$+!(/!εP!-/;/l)?/($5I!
εN!0188'$85!8&#!1!(-8$$W!^-$($8/l)?/($5_!(/!9'9($$#9/2+!^-/;/l)?/($5_!8'56!/9!+$C$2/@'#?!
\:!^\2l-$';$8x5!\55/0'1('/#I!EFGHu!J2$##/Q!$(!12RI!EFFXu!d'&!$(!12RI!EFGPu!.0-$2($#5!$(!12RI!
EFGXu!A'#D21+!$(!12RI!EFGX_R!A-'2$!(-$!155/0'1('/#!D$(Q$$#!GE7H$εN!1#+!\:!-15!D$$#!
C$8'9'$+!'#!#&;$8/&5!5(&+'$5I!'(5!';@10(!'#!8$21('/#!(/!/(-$8!+$;$#('1!5&D()@$5!'5!2$55!Q$22W
$5(1D2'5-$+R! >/Q$C$8I! '(! -15! 8$0$#(2)! D$$#! 5&??$5($+! (-1(! GE7H$ εN! 0/&2+! 125/! D$!
155/0'1($+!Q'(-I!$R?RI!c1:!1#+Z/8!:dJ!^g$/?-!$(!12RI!EFGXu!d'&!$(!12RI!EFGEu!4/-#I!EFGNu!
.6'22Dn06!$(!12RI!EFGVu!<5&1#?!$(!12RI!EFGP_R!

<-$!GE7H$εN!122$2$!'5!1!#/#W01&51('C$!;&(1('/#I!Q-'0-!;$1#5!(-1(!#/(!122!@$/@2$!
Q-/!0188)!(-$!122$2$!+$C$2/@!+$;$#('1I!Q-$8$15!/(-$85I!+$5@'($!2106'#?!(-'5!8'56!910(/8I!+/!
^J2$##/Q!$(!12RI!EFFXu!4/-#I!EFGNu!.0-$2($#5!$(!12RI!EFGXu!<5&1#?!$(!12RI!EFGPu!c$8?-$5$!$(!
12RI!EFGG_R!U1(&8122)I!(-'5!81'5$5!%&$5('/#5!8$?18+'#?!Q-1(!910(/85!/&(5'+$!(-$!?$#/;$!0/&2+!
@/($#('122)!'#08$15$!/8!+$08$15$!+'5$15$!5&50$@('D'2'()R!<-'5!'55&$!'5!@18('0&2182)! @$8('#$#(!
?'C$#! 8$0$#(! 9'#+'#?5! 5&??$5('#?! (-1(! $2';'#1('/#! /9! 5/;$! /9! (-$! ;/5(! '#92&$#('12!
;/+'9'1D2$!8'56!910(/85!0/&2+!8$+&0$!+$;$#('1!'#0'+$#0$!D)!15!;&0-!15!PFWPO!@$8!0$#(!^+$!
J8&'`#!$(!12RI!EFGOu!d'C'#?5(/#!$(!12RI!EFGL_R!!

<-$!5/0'12!?81+'$#(!'#!+$;$#('1!!
"(!'5!Q$22!$5(1D2'5-$+!(-1(!@//8!5/0'12!1#+!$0/#/;'0!0/#+'('/#5!-1C$!1!#$?1('C$!';@10(!/#!
-$12(-!1#+!;/8(12'()!^d'#6!1#+![-$21#I!GHHOu!*18;/(I!EFFNu!*18;/(!1#+!J8&##$8I!EFFOu!
[-$21#!$(!12RI!EFFNu!A'26'#5/#!1#+!*18;/(I!EFFP_R!d'6$!;/5(!+'5$15$5I!+$;$#('1!-15!1!
5/0'12!?81+'$#(R!<Q/!/9!(-$!;/5(!0/;;/#!'#+'01(/85!/9!5/0'12!02155I!12D$'(!5$2+/;!8$9$88$+!
(/! 15! 5&0-I! 9/&#+! '#!5(&+'$5! /9! +$;$#('1! 18$! $+&01('/#! 1#+!/00&@1('/#12! 02155R! "#! (-'5!
5$0('/#I! "! 8$C'$Q! 8$5$180-! 8$21($+! (/! $10-! /9! (-$5$! '#+'01(/85! 15! Q$22! 15! (/! @/($#('122)!
;$+'1('#?!910(/85!1#+!@1(-/2/?'012!@1(-Q1)5!5&??$5($+!(/!$K@21'#! (-$'8!155/0'1('/#!Q'(-!
+'5$15$!8'56R!!

d/Q!$+&01('/#12!1((1'#;$#(!'5!/#$!/9!(-$!;/5(!(-/8/&?-2)!'#C$5('?1($+!8'56!910(/85!
9/8!+$;$#('1I!'#!?$#$812I!1#+!9/8!\:I!'#!@18('0&218! ^=11;1y/W"5/8#1!$(!12RI!EFFXu!*$#?!
1#+!:x\80)I!EFGPu!U?1#+&!$(!12RI!EFFLu!k'&!$(!12RI!EFGFu!A1#?!$(!12RI!EFGE1_R!"#!910(I!8$0$#(!
9'?&8$5!98/;!(-$!O5/6%#!B"44-..-"/.!5&??$5(!(-1(!$2';'#1('/#!/9!(-$!8'56!910(/8!‘no education 
beyond primary’ could prevent as much as eight per! 0$#(! /9! #$Q! +$;$#('1! 015$5!

!
N!\+C1#0$5!'#!?$#/;'05!($0-#/2/?'$5!+&8'#?!8$0$#(!+$01+$5!-1C$!$#1D2$+!(-$!'+$#('9'01('/#!/9!/(-$8!5&50$@('D'2'()!
?$#$5R!>/Q$C$8I!9&8(-$8!$K@2/81('/#5!/9!5&0-!?$#$('0!8'56!910(/85!18$!D$)/#+!(-$!50/@$!/9!(-'5!(-$5'5R!
O!Although the εN!122$2$!98$%&$#0)!C18'$5!108/55!$(-#'0!?8/&@5I!(-$!Q/82+Q'+$!@8$C12$#0$!-15!D$$#!$5(';1($+!1(!
1@@8/K';1($2)!GN!@$8!0$#(!^\do3MUMI!EFGFu!7188$8!$(!12RI!GHHL_R!
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^d'C'#?5(/#!$(!12RI!EFGL_R!A'(-!8$?18+!(/!/00&@1('/#12!02155I!@8$C'/&5!5(&+'$5!18$!50180$8!
1#+! (-$'8! 8$5&2(5! 81(-$8! '#0/#02&5'C$R! 7/8! '#5(1#0$I! 5/;$! 5(&+'$5! -1C$! 5&??$5($+! (-1(!
$+&01('/#!1#+!/00&@1('/#12!02155!;1)!5$@181($2)!8$+&0$!(-$!8'56!/9!+$;$#('1! ^k'&!$(!12RI!
EFFPu! .1((2$8! $(! 12RI! EFGE_I! Q-'2$! /(-$85! -1C$! '#+'01($+! (-1(! (-$! $99$0(! /9! (-$! 21(($8! '5!
1((8'D&(1D2$! (/!+'99$8$#0$5! '#!$+&01('/#12!1((1'#;$#(! ^MC1#5!$(!12RI!GHHLu!>$2;$8!$(!12RI!
EFFGu!g18@!$(!12RI!EFFN_R!U$C$8(-$2$55I!1!#&;D$8!/9!5(&+'$5!-1C$!1(($;@($+!(/!+$0/;@/5$!
(-$!@/($#('12! $99$0(5! /9! /00&@1('/#12! 02155I! 1#+! (-$!;1`/8'()! /9! (-$5$! -1C$! 9/0&5$+!/#!
$K@2/8'#?!(-$!@/($#('122)!@8/($0('C$!$99$0(5!/9!(156!0/;@2$K'()R!7/8!'#5(1#0$I!'(!-15!D$$#!
5&??$5($+! (-1(!-'?-!/00&@1('/#12!0/;@2$K'()!Q'(-! 8$?18+! (/!@$/@2$I!+1(1!1#+Z/8! (-'#?5!
0/&2+!8$+&0$!(-$!8'56!/9!+$;$#('1!^\#+$2!$(!12RI!EFFOu!:$6-()18!$(!12RI!EFGOu!g18@!$(!12RI!
EFFHu!g8]?$8!$(!12RI!EFFV_!and that work activities such as ‘information processing’ and 
‘pattern detection’ could delay the time of its clin'012!;1#'9$5(1('/#!^<-$#!$(!12RI!EFGL_R!
*/8$/C$8I! 12(-/&?-! Q/86W8$21($+! @5)0-/5/0'12! 5(8$55! -15! @8$C'/&52)! D$$#! 2'#6$+! (/!
+$;$#('1Z\:!^\#+$2!$(!12RI!EFGEu!M2/C1'#'/!$(!12RI!EFFHu![1#!$(!12RI!EFGHu!.'#+'!$(!12RI!EFGXu!
<-$#!$(!12RI!EFGNu!A1#?!$(!12RI!EFGED_I!6#/Q2$+?$!0/#0$8#'#?!(-$!@/($#('12!';@10(!/9!/(-$8!
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<-$! @8$5&;1D2)! @8/($0('C$! 9&#0('/#! /9! -'?-$8! $+&01('/#! 1#+Z/8! /9! /00&@)'#?!
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Q-'0-$ 5&??$5(5! (-1(! (-$! 6'#+! /9! '#($22$0(&12! 5(';&21('/#! '#-$8$#(! '#! 10('C'('$5! 5&0-! 15!
reading, information processing and pattern detection creates a virtual ‘buffer’ in the brain, 
Q-'0-!@8$C$#(5!5);@(/;5!/9!+$?$#$81('C$!D81'#!0-1#?$5!^.1((2$8!$(!12RI!EFGEu!<-$#!$(!12RI!
EFGLu!c$8?-$5$!$(!12RI!EFGGu!A'#D21+!$(!12RI!EFGX_. This ‘buffer’ is thought to occur as a 
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+'1?#/5('0!@8/0$+&8$5!$;@2/)$+R!"#!(-'5!0-1@($8I!"!125/!+'50&55!(-$!5(1('5('012!;$(-/+5!&5$+!
1#+! '+$#('9)! 1! #&;D$8! /9! ;$(-/+/2/?'012! 2';'(1('/#5R! "#!WM2X(4=, /I! "! @8/C'+$! D8'$9!
5&;;18'$5! /9! (-$! 9/&8! $;@'8'012! 5(&+'$5R! 7'#122)I! '#!WM2X(4=, /-I! "! +'50&55! (-$! ;1'#!
9'#+'#?5! 1#+! 0/#02&+$! D)! 5)#(-$5'l'#?! (-$! 8$5&2(5! 1#+! 0/#5'+$8'#?! 5/;$! @/55'D2$!
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,%5/2$!"$)%'."/$%&%'$.5Y$5$:,"6S$":$1-'0.9$":$Y8-68$#Y"$"'$#8'%%$Y%'%$.Y-44-/=$-/$='%5.%9$5/0$#8%$"#8%'.$
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inequity arises ‘in the first place’. However, before going further into these themes, a 
+$9'#'('/#! /9! 0/#0$@(5! '5! '#! /8+$8R! "! &5$! (-$! ($8;! 8%5,#8$ -/%a*-#(! 15! +'5('#0(! 98/;! 8%5,#8$
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;/8$!#/8;1('C$!0/##/(1('/#5!/9!(-$!9/8;$8!0/#0$@(!1#+!(-$!0-'$92)!+$508'@('C$!9$1(&8$5!
/9!(-$!5$0/#+R!>$#0$I!(-$!#/('/#!/9!-$12(-!'#$%&'()!1';5!(/!+$508'D$!+'99$8$#0$5!'#!-$12(-!
that are ‘politicall)I!5/0'122)!1#+!$0/#/;'0122)!&#100$@(1D2$’!^;)!(81#521('/#_!^4/5('21!1#+!
</'C1#$#I!EFGEY!EF_I!Q-'0-!D)!$K($#5'/#!';@2'$5!(-1(!'(!'5!@/55'D2$I!1#+!0/;;$#+1D2$I!(/!
(16$!10('/#!(/!8$+&0$!(-$;R!!

MK@21'#'#?!-$12(-!'#$%&'()!–!;1'#!(-$/8$('012!5(81#+5!
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'#$%&'()!;&5(!#/(!D$!0/#5'+$8$+!;&(&122)!$K02&5'C$I!'(!'5!';@/8(1#(!(/!9'85(!8$C'$Q!(-$;!
'#+'C'+&122)I!@18('0&2182)!because their distinctive relevance ‘underlinef5h!(-$!0/;@2$K'('$5!
of causation when dealing with social determinants of health’ ^.'$?8'5(!1#+!*18;/(I!EFFXY!
L_R!!
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individuals are ‘sorted’ into different social positions based on their, allegedly, innate 
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0/;;/#!'#!5/0'122)!+'51+C1#(1?$+!?8/&@5R!J$01&5$!such ‘behaviours’ are also influential 
+$($8;'#1#(5!/9!;/8(12'()!1#+!;/8D'+'()I! (-$5$!+'99$8$#0$5!18$!0/#5'+$8$+! (/! 9/8;!(-$!
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1@@8/10-I! '(! '5! &5&122)! 0/#0$@(&12'l$+! +'99$8$#(2)! (-1#! '#! (-$! ;1($8'12'5(Z5(8&0(&812'5(!
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1!0/#5$%&$#0$!/9!(-$!+'99$8$#(!5/0'12!@/5'('/#5!'#+'C'+&125!/00&@)R!>/Q$C$8I!(-$!%&$5('/#!
/9!Y8($1+C$85$!-$12(-!D$-1C'/&85!18$!;/8$!0/;;/#!'#!0$8(1'#!?8/&@5! '5!/9($#!1#5Q$8$+!
Q'(-!8$9$8$#0$!(/!(-$!C18)'#?!6#/Q2$+?$!1#+!D$2'$95!1D/&(!-$12(-!'#+'C'+&125!'#!+'99$8$#(!
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9/0&5'#?!(//!;&0-!/#!factors more ‘proximate’ to disease and thereby contributing to an 
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5/0'12!$#C'8/#;$#(5I!Q-'0-!Q'22!'#!(&8#!$C/6$5!+'99$8$#(!@5)0-/2/?'012!8$10('/#5R!"#!2$55!
1+C1#(1?$+!?8/&@5I!(-$5$!8$10('/#5!Q'22!@8$+'0(1D2)!0/;@8'5$!5(8$55!1#+!98&5(81('/#!(-1(I!
+81Q'#?!/#!(-$!D$-1C'/&85Z2'9$5()2$!;/+$2I!$'(-$8!spur ‘unhealthy behaviours’ or trigger 
@-)5'/2/?'012! @8/0$55$5! (-1(! '#08$15$! +'5$15$! 5&50$@('D'2'()! ^$R?RI! -)@$8($#5'/#! /8!
';;&#/5&@@8$55'/#_! ^*18;/(I! EFFNu! A'26'#5/#! 1#+! *18;/(I! EFFP_R! */8$/C$8I! 1#!
individual’s 02155!@/5'('/#!'5!&5&122)!0/#5'+$8$+!02/5$2)!8$21($+!(/!-$8!."6-5,$65)-#5,!̂ J/&8+'$&I!
GHVNu!g1Q10-'!$(!12RI!GHHLu!4/5('21I!EFGP_R!A-'2$!5/0'12!01@'(12!0/&2+!D$!8$21($+!(/!122!/9!
(-$!(-8$$!$K@21#1(/8)!(81+'('/#5!/&(2'#$+!1D/C$!^4/5('21I!EFGP_I!'(!+$5$8C$5!5/;$!1(($#('/#!
-$8$!/Q'#?!(/!'(5!$;@-15'5!/#!(-$!5'?#'9'01#0$!/9!5/0'12!8$21('/#5-'@5R!"#!'(5!;/5(!D15'0!
form, the notion of social capital ‘expresses the idea that there are tangible resources 
embedded in social relationships, available for members to access’ ^g1Q10-'! 1#+!
J$86;1#I!EFGNY!EHGI!5$$!125/!Jn06I!EFGEu![/8($5I!EFFFu!4/5('21I!EFGG_R!\(!(-$!'#+'C'+&12!
2$C$2I!@/($#('122)!-$12(-W@8/;/('#?!8$5/&80$5!/9!5/0'12!01@'(12!'#02&+$I!D&(!18$!#/(!2';'($+!
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(/I!10%&'5'('/#!/9!8$2$C1#(!'#9/8;1('/#!15!Q$22!15!9'#1#0'12!1#+!199$0('C$!5&@@/8(R!A-$#!
'#5($1+!1#12)5$+!15!1!@8/@$8()!/9!1!Q-/2$!#$(Q/86I!5/0'12!01@'(12!;1)!$K$8(!'#92&$#0$!/#!
(-$!-$12(-!/9!;$;D$85!(-8/&?-I!$R?RI!(81#5;'55'/#!/9!D$-1C'/&812!#/8;5!/8!;/D'2'l1('/#!
/9!0/22$0('C$!10('/#!'#!(';$5!/9!08'5'5!^g1Q10-'!1#+!J$86;1#I!EFGNu!4/5('21I!EFGG_R!!

:$5@'($!(-$!?8/Q'#?!'#($8$5(!'#I!1#+!Q'+$!100$@(1#0$!/9I!@5)0-/5/0'12!$K@21#1('/#5!
9/8!-$12(-!'#$%&'()!+&8'#?!8$0$#(!+$01+$5I!(-$!8$21('C$!$K@21#1(/8)!@/Q$8!/9!5&0-!910(/85!
8$;1'#5!1!0/#($5($+!'55&$R!,#!(-$!/#$!-1#+I!C15(!$;@'8'012!$C'+$#0$!5&@@/8(5!(-$!'+$1!
(-1(! -$12(-! +'5@18'('$5! 1D/C$! (-$! (-8$5-/2+! /9! 1D5/2&($! ;1($8'12! +$@8'C1('/#! ;&5(! D$!
approached by attending to individuals’ social environments ^5$$I! $R?RI! *18;/(! 1#+!
A'26'#5/#I!EFFGu!A'26'#5/#!1#+!['06$((I!EFFX_R!,#!(-$!/(-$8!-1#+I!12(-/&?-!@5)0-/5/0'12!
910(/85!+/!'#+$$+!0/#(8'D&($!5'?#'9'01#(2)!(/!-$12(-I!15!+/!2'9$5()2$!1#+!;1($8'12!910(/85I!
5/;$!5(&+'$5!-1C$!5-/Q#!(-1(!(-$'8!0/#(8'D&('/#!'5!?$#$8122)!;/+$5(!^\2+1D$!$(!12RI!EFGGu!
d)#0-!$(!12RI!EFFGu!C1#!,/8(!$(!12RI!EFFO_R!

MK@21'#'#?!$K@21#1('/#5!–!7&#+1;$#(12!01&5$!(-$/8)i!
<-$! 9&#+1;$#(12! 01&5$! (-$/8)! ^7=<_! /9! -$12(-! '#$%&'('$5! Q15! 9'85(! 9/8;&21($+! '#! (-$!
GHHF5I!218?$2)!'#!/@@/5'('/#!(/!(-$!(-$#Wprevailing ’risk factor approach’ (see above) that 
@8$+/;'#1($+! '#!;&0-!/9! (-$!;$+'012!1#+!$@'+$;'/2/?'012! 8$5$180-! ^>/&5$I!EFFE_R!\5!
'#+'01($+!'#!=-1@($8!"I!"!;1'#(1'#!(-1(!(-$!9/0&5!/#!'#+'C'+&12W2$C$2!8'56!910(/85!-15!D$$#!
';;$#5$2)!'#92&$#('12!125/!'#!5(&+'$5!/9!+$;$#('1!–!1(!(-$!$K@$#5$!/9!1(($;@(5!(/!$K@21'#!
Q-1(!&#'($5!(-$5$!910(/85R!!

\00/8+'#?!(/!d'#6!1#+![-$21#!^EFGFY!P_, the risk factor approach ‘[…] precedes acW
0/8+'#?!(/!1!5$$;'#?2)!@$85&15'C$!2/?'0Y!5/0'12!0/#+'('/#5!18$!8$21($+!(/!-$12(-!D$01&5$!/9!
(-$'8!'#92&$#0$!/#!1!-/5(!/9!8'56!910(/85!(-1(!2'$!D$(Q$$#!f(-$;h!1#+!+'5$15$!'#!1!0-1'#!/9!
causality’. Following this line of thought, interventions targeting intermediate, modifiable 
8'56!910(/85!18$!0/#5'+$8$+!6$)!(/!8$;$+)'#?!-$12(-!'#$%&'('$5R!>/Q$C$8I!(-'5!2/?'0!0/;$5!
&@!5-/8(!'#!@18('0&2182)!/#$!15@$0(Y!#1;$2)!(-1(!(-$!155/0'1('/#!D$(Q$$#!5/0'12!@/5'('/#!
1#+!-$12(-!-/2+5!9/8!1!Q'+$!81#?$!/9!+'5$15$5!1#+!8$;1'#5!5(1D2$!/C$8!(';$I!'R$RI!$C$#!Q-$#!
'#($8C$#'#?!;$0-1#'5;5! C18)!/8! 0-1#?$! 0/;@2$($2)! ^d'#6! 1#+![-$21#I! GHHOu!d'#6! 1#+!
[-$21#I! EFGFu! [-$21#! $(! 12RI! EFFN_R! [&D2'0! -$12(-! @/2'0'$5! (-1(! 9/0&5! /#! @8/C'+'#?! '#W
9/8;1('/#!/#!8'56Z@8/($0('C$!910(/85!Q'22!#/(!5&99'0$!(/!$81+'01($!-$12(-!'#$%&'('$5!'#5/918!
as they do not also target factors that influence individuals’ possibilities to, e.g., acquire 
#$Q!6#/Q2$+?$!/8!;16$!&5$!/9!#$Q!($0-#/2/?'$5!^d'#6!1#+![-$21#I!EFGF_R!./0'12!'#$%&'()!
;&5(!(-$8$9/8$I!'(!'5!18?&$+I!D$!8$?18+$+!15!1!:*/054%/#5,$01&5$$/9!+'5$15$!–!5';@2)!D$01&5$!
(-$!;/8$!1992&$#(!Q'22!12Q1)5!-1C$!D$(($8!100$55!(/!8$5/&80$5!(-1(!01#!D$!&5$+!(/!1C/'+!
+'5$15$!8'56I!8$?18+2$55!/9!Q-1(!(-$!8'56Z@8/($0('C$!910(/85!18$!1(!(-$!(';$!̂ d'#6!1#+![-$21#I!
GHHOu![-$21#!$(!12RI!EFFN_R!!!
!
 !
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Aithin FCT, it is by no means assumed that ‘disease […] flow[s] directly from income, 
education or occupational status into the body’. Neither do proponents of this approach 
+$#)! (-1(! @&D2'0! -$12(-! '#'('1('C$5! D15$+! /#! (-$! 8'56! 910(/8! 1@@8/10-! -1C$! D$$#! C$8)!
5&00$559&2!'#!';@8/C'#?!/C$8122!@&D2'0!-$12(-R!>/Q$C$8Y!!

f"h#!(-$!@8/0$55!/9!$2&0'+1('#?!(-$!;$0-1#'5;5!0/##$0('#?!5/0'12!0/#+'('/#5!(/!-$12(-!1#+!
'22#$55!–!1#! ';@/8(1#(!1#+!+$5'81D2$!10('C'()!–!Q$!;1)I! /C$8! (';$I! 2/5$! '#($8$5(! '#!1#+!
0/;$! (/! #$?2$0(! (-$! ';@/8(1#0$! /9! (-$! 5/0'12! 0/#+'('/#! Q-/5$! $99$0(! /#! -$12(-! Q$!
/8'?'#122)!5/&?-(!(/!$K@21'#!^d'#6!1#+![-$21#!GHHOY!VG_R!

=/#5$%&$#(2)I!7=<!&#+$82'#$5!(-$!5'?#'9'01#0$!/9!#/(!/#2)!9/0&5'#?!/#!8'56!910(/85!)%'$.%I$
D&(!125/!/#!(-$!5)5($;^5_!(-1(!&#+$82'$!+'99$8$#0$5!'#!$K@/5&8$!(/!8'565R!"#!2'#$!Q'(-!(-'5I!
d'#6! 1#+! [-$21#! -1C$! 8$0$#(2)! $K($#+$+! (-$'8! /8'?'#12! 9/8;&21('/#! /9! 7=<! D)! 10W
6#/Q2$+?'#?!(-1(!02155!'5!D)!#/!;$1#5!(-$!/#2)!5/0'12!5(8&0(&8$!/@$81('#?!15!1!9&#+1;$#(12!
01&5$R! 41(-$8I! 122! 5/0'12! @/5'('/#5! (-1t are ‘intimately linked to resources of money, 
knowledge, power, prestige, and beneficial social connections over time’, such as 5$KZ?$#W
+$8I!$(-#'0'()!/8!5$K&12!/8'$#(1('/#I! 5-/&2+!D$!0/#5'+$8$+!@8/D1D2$! 9&#+1;$#(12!01&5$5!
^[-$21#!1#+!d'#6I!EFGPY!GGP_R!!

</!5&;!&@I!'(!'5!18?&$+!-$8$!(-1(!7=<!-15!/#$!;1`/8!C'8(&$!'#!8$21('/#!(/!(-$!/(-$8!
5/0'12!01&51('/#!$K@21#1('/#5!/&(2'#$+!'#!(-'5!0-1@($8Y!"(!+/$5!#/(!+$#)!(-$!8/2$!/9!$'(-$8!
;1($8'12I! D$-1C'/&812Z2'9$5()2$I! /8! @5)0-/5/0'12! 910(/85! '#! (-$! $;$8?$#0$! /9! -$12(-!
'#$%&'('$5R!"#5($1+I!'(!5)#(-$5'l$5!(-$!/(-$8!1@@8/10-$5!D)!5&??$5('#?!(-1(!(-$'8!155/0'1($+!
;$0-1#'5;5!/@$81($!'#!(1#+$;!1#+!(-1(!(-$'8! 8$21('C$!';@/8(1#0$!;1)!C18)!108/55!(';$!
1#+!@210$R! "#! (-$! 9/22/Q'#?!5$0('/#5I! "!+'50&55! (-$! (Q/!9&#+1;$#(12!01&5$5! (-1(!18$!/9!
@8'#0'@12!'#($8$5(!'#!(-$!@8$5$#(!(-$5'5I!'R$RI!02155!1#+!5$KZ?$#+$8R!!

7&#+1;$#(12!+8'C$85!/9!^-$12(-_!'#$%&'()!!

,#!(-$!0/#0$@(!/9!02155!!
./! 918! '#! (-'5! (-$5'5I! "! -1C$! &5$+! (-$! 0/#0$@(5! /9! 02155! 1#+! 5/0'/W$0/#/;'0! 5(1(&5X!
^-$#0$9/8(-!8$9$88$+! (/!15!.M._!15! '9! (-$)!Q$8$!;/8$!/8! 2$55! '#($80-1#?$1D2$I!12(-/&?-!
^$C'+$#(2)_! (-$)! 18$! #/(R! <-&5I! 5/;$! 0218'9'01('/#5! 18$! #/Q! '#! /8+$8R! "#!;&0-! /9! (-$!
$;@'8'012!Q/86!(18?$('#?!-$12(-!'#$%&'()I!.M.!-15!D$$#I!;/8$!/8!2$55!$K@2'0'(2)!+$@$#+'#?!
/#! (-$! +'50'@2'#$I! &5$+! 5)#/#);/&52)!Q'(-! 02155R! "(! '5!&5&122)! /@$81('/#12'l$+! 15! $'(-$8!
$+&01('/#I!'#0/;$I!/00&@1('/#!/8!15!1!0/;@/5'($!/9!(-$5$!;$15&8$5!^5$$I!$R?RI!A'#62$D)!$(!
12RI!GHHE_R!>/Q$C$8I!.M.!01##/(!5';@2)!D$!$%&1($+!Q'(-!(-$!D8/1+$8!($8;!02155I!1(!2$15(!
#/(!D$)/#+!(-$!;$8$2)!?81+1('/#12!+$9'#'('/#!/9!(-$!21(($8!0/#0$@(!^5$$I!$R?RI!,2'#!A8'?-(I!
EFFO1_R!!
 !

!
X!<-$!0/#0$@(!/9!5/0'/W$0/#/;'0!5(1(&5!-15!D$$#!08'('0'l$+!9/8!obscuring ‘the distinctions between two different 
15@$0(5! /9! 5/0'/$0/#/;'0! @/5'('/#Y! ^1_! 10(&12! 8$5/&80$5I! 1#+! ^D_! 5(1(&5I! ;$1#'#?! @8$5('?$W! /8! 81#6W8$21($+!
0-1810($8'5('05’!^g8'$?$8!$(!12RI!GHHLY!PNX_R!U$C$8(-$2$55I!D$01&5$!'(!'5!(-$!;/5(!0/;;/#2)!&5$+!($8;I!'(!'5!&5$+!
-$8$!15!Q$22!15!'#!(-$!9/&8!$;@'8'012!5(&+'$5!(/!8$9$8!(/!D/(-!/9!(-$5$!15@$0(5!`/'#(2)R!!!
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"#! 910(I!5/0'/Weconomic indicators such as those outlined above provide only ‘nominal 
classifications of a population according to a dimension of stratification’ ^.|8$#5$#I!EFFFY!
GOEX_R!\5!5&0-I!(-$)!#$'(-$8!@8/@/5$!-/Q!#/8!Q-)!(-$!D15'5!/#!Q-'0-!(-$5$!02155'9'01('/#5!
8$5(!0/;$!'#(/!D$'#?!^'D'+R_R!78/;!(-'5!9/22/Q5!1#!'#$C'(1D2$!%&$5('/#!–!#1;$2)Y!A-1(!'5!
02155i!!

A'(-/&(!1!+/&D(I!(-$!0/#0$@(!/9!02155!-15!D$$#!5&D`$0(!(/!C15(!(-$/8$('012!15!Q$22!15!
$;@'8'012!'#%&'8)I!#/(!2$15(!Q'(-'#!5/0'/2/?)R!U$C$8(-$2$55I!@/@&218!15!Q$22!15!101+$;'0!
&51?$5!8$;1'#!';D&$+!Q'(-!1;D'?&'('$5!^,2'#!A8'?-(I!EFFOD_R!"#!(-$!@8$5$#(!(-$5'5I!02155!
'5!&#+$85(//+! '#! 2'#$!Q'(-! (-$! ^#$/W_A$D$8'1#!1@@8/10-R!>$#0$I! '(! '5!155&;$+!(-1(! (-$!
market in capitalist societies ‘distributes life chances according to the resources! f$R?R!
$+&01('/#I!56'22!/8!@8/@$8()h! !that individuals bring to it’ ^J8$$#I!EFFOY!PE_R!"#!(&8#I!2'9$!
chances can be understood as individuals’ chances of achieving, or gaining access to, 
C18'/&5!C12&$+!/&(0/;$5I!5&0-!15!?//+!-$12(-!/8!$;@2/);$#(!@8/5@$0(5! ^J8$$#I!EFFOu!
A$D$8I!GHLV!fGHEEhY!PFE_R!J)!'+$#('9)'#?!(-$!;186$(!15!1!+$($8;'#1#(!/9!2'9$!0-1#0$5I!(-$!
A$D$8'1#I! 2'6$! (-$! *18K'5(I! 02155! 1#12)5'5! +'99$85! ;186$+2)! 98/;! ;$8$2)! ?81+1('/#12!
1@@8/10-$5R!<-$!+'99$8$#0$!2'$5!'#!(-$!910(!(-1(!02155!'5!#/(!+$9'#$+!5/2$2)!/#!(-$!D15'5!/9!
$;@'8'0122)!/D5$8C$+!+'5@18'('$5!'#I!$R?RI!'#0/;$!^5$$!.|8$#5$#!1D/C$_R!41(-$8I!(-$!1#12)5'5!
/9! 02155! D$?'#5!Q'(-! 1#! '+$#('9'01('/#! /9! (-$! 5/0'12! /8+$8! ^/8! 8$21('/#5_! (-1(! +$($8;'#$!
individuals’ access to economic assets ^J8$$#I!EFFOu!,2'#!A8'?-(I!EFFO1_R!!

"#!2'#$!Q'(-!(-'5I! (-$!#$/WA$D$8'1#!02155!1#12)5'5I!Q-'0-!'5!&5&122)!155/0'1($+!Q'(-!
(-$!M8'655/#–3/2+(-/8@$W[/8(/018$8/!^M3[_!50-$;$!^M8'65/#!1#+!3/2+(-/8@$I!GHHE1u!
M8'65/#! $(! 12RI! GHLHI! 5$$! 125/! J8$$#I! EFFO_I! '+$#('9'$5! $;@2/);$#(! 8$21('/#5! 15! (-$!
9/&#+1('/#!/9! 02155I! 9/8! (-$! 5';@2$! 8$15/#! (-1(! 5';'218! @/5'('/#5! /#! (-$! 21D/&8!;186$(!
?$#$81($! 5';'218'('$5! '#! 2'9$! 0-1#0$5! 1#+! 2'C'#?! 0/#+'('/#5! ^3/2+(-/8@$I! EFFL_R! <-$!
+'99$8$#('1('/#!D$(Q$$#!02155$5!'#!(-$!M3[!50-$;$!8$5(5!/#!(Q/!;1'#!+'5('#0('/#5R!<-$!
9'85(!+'5('#?&'5-$5!(-/5$!Q-/!/Q#!(-$!;$1#5!/9!@8/+&0('/#!98/;!(-/5$!Q-/!+/!#/(R!<-$!
5$0/#+!0/#0$8#5!+'99$8$#(!$;@2/)$$W$;@2/)$8!8$21('/#5-'@5!1#+!5$$65!(/!1@@8$-$#+!(-$!
+'5('#0(!2$C$25!/9!%&12'9'01('/#!1#+!5&@$8C'5'/#!(-1(!?$#$8122)!0-1810($8'l$!+'99$8$#(!21D/&8!
;186$(! @/5'('/#5R! \00/8+'#?2)I! $;@2/)$$5! 18$! +'99$8$#('1($+! as either having a ‘labour 
contract’, where the wageW9/8W$99/8(!$K0-1#?$!'5!C$8)!5@$0'9'0!1#+!(-$!Q/86$8!'5!02/5$2)!
5&@$8C'5$+! ^()@'0122)! ;1#&12W! 1#+! #/#Wmanual workers), or a ‘service contract’ that 
'#C/2C$5! ;/8$! +'99&5$! $K0-1#?$5I! ;16'#?! ;/#'(/8'#?! ;/8$! +'99'0&2(! ^J8$$#I! EFFOu!
3/2+(-/8@$I! EFFL_R! "#! (-$! @8$5$#(! 5(&+'$5I! "! &5$! (-$! .Q$+'5-! 5(1#+18+5! 9/8! ./0'/W
M0/#/;'0!=2155'9'01('/#!^.M"_!(/!/@$81('/#12'l$!02155!^.(1('5('05!.Q$+$#I!GHVE_R!<-$!.M"!
02/5$2)!8$5$;D2$5!(-$!M3[!50-$;$!and has thus been suggested to work as a viable ‘proxy’ 
^J'-1?$#I!EFFLDu!<r-2'#I!EFFL_I!$C$#!(-/&?-!(-$!50-$;$5!@18(2)!+'99$8!'#!(-$'8!(-$/8$('012!
D15'5R!*/8$!5@$0'9'0122), ‘skill’ is a key discriminant criterion!D$(Q$$#!02155$5!'#!(-$!.M"I!
Q-$8$15!(-$!M3[!8$5(5!@8';18'2)!/#!(-$!+'5('#0('/#!D$(Q$$#!$;@2/);$#(!8$21('/#5!^5$$!
1D/C$_!^d1;D$8(!1#+!J'-1?$#I!EFGNu!<r-2'#I!EFFL_R!>/Q$C$8I!15!18?&$+!D)!<-r2'#!^EFFLY!
OOV_I!(-$5$!+'99$8$#0$5!have not been ‘very consequential for operationalizations’.!

"!Q/&2+!2'6$!(/!$#+!(-'5!5$0('/#!D)!8$(&8#'#?!(/!(-$!+'5('#0('/#!D$(Q$$#!.M.!1#+!02155!
'#(8/+&0$+! 1D/C$R! >$#0$9/8(-I! "! Q'22! 8$9$8! (/! .M.! Q-$#! +'50&55'#?! (-$! 9'#+'#?5! /9!
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$;@'8'012!5(&+'$5!'#!Q-'0-!(-'5!($8;!'5!&5$+!'#5($1+!/9!02155I!'#02&+'#?!(-$!9/&8!5(&+'$5!(-1(!
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@81?;1('0!0-/'0$!Q15!;/('C1($+!D)! (-$! 910(!.M.!1@@$185! (/! (-$!;/8$!0/;;/#2)!&5$+!
0/#0$@(!'#!5(&+'$5!9/0&5$+!/#!-$12(-!'#$%&'()I!@18('0&2182)!Q'(-'#!$@'+$;'/2/?)R!>/Q$C$8I!
'(!5-/&2+!D$!&#+$82'#$+!(-1(!(-$!&5$!/9!(-'5!($8;!+/$5!#/(!$K02&+$!(-$!@/55'D'2'()!/9!125/!
8$0/?#'l'#?!(-1(!+'99$8$#0$5!'#!100$55!(/!8$5/&80$5I!1#+!(-$8$D)!2'9$!0-1#0$5I!+'+!#/(!18'5$!
/&(!/9!#/(-'#?R! "#!8$21('/#! (/! (-'5I! '(! 5-/&2+! 1?1'#!D$!5(8$55$+! (-1(! '#!5(&+'$5! (18?$('#?!
-$12(-! '#$%&'()I! +'99$8$#(! '#+'01(/85! /9! 02155Z.M.I! $R?RI! '#0/;$I! $+&01('/#! 1#+!
/00&@1('/#12! 02155I! 18$! /9($#! &5$+! '#($80-1#?$1D2)R! "#5/;&0-! 15! (-$5$! ;$15&8$5! 18$!
causally related and ‘reflect overlapping resources in terms of social standing’ ^</8551#+$8!
1#+!M8'65/#I!EFGFY!NXO_I!(-'5!01#!D$!0/#5'+$8$+!`&5('9'$+R!U$C$8(-$2$55I!'(!'5!5('22!@21&5'D2$!
(-1(! (-$)!0/&2+!D$! 2'#6$+! (/!-$12(-!C'1!@18(2)!+'99$8$#(!;$0-1#'5;5I!Q-'0-!;$1#5! (-1(!
+'99$8$#(!'#+'01(/85!18$!/0015'/#122)!#$$+$+!^d1-$2;1!$(!12RI!EFFNu!</8551#+$8!1#+!M8'65/#I!
EFGF_.  For example, because parents’ class background has a strong impact on their 
children’s educational c-/'0$5I! $+&01('/#12! 1((1'#;$#(! #/(! /#2)! @8/C'+$5! '#9/8;1('/#!
1D/&(I! $R?RI! 01@10'()! (/! ;1#1?$! $+&01('/#! 1#+! 10%&'8$+! 6#/Q2$+?$Z1D'2'('$5I! D&(! 125/!
&@D8'#?'#?! 0/#+'('/#5! ^J'-1?$#I! EFFL1u! M8'65/#! 1#+!3/2+(-/8@$I! GHHE1u! M8'65/#! 1#+!
q/#55/#I!GHHXu!>122$8]+!1#+!3&5(1955/#I!EFGGu!U/8+21#+$8I!EFGO_R!M+&01('/#!'5!9&8(-$8!1!
strong predictor of individuals’ future labour market positions, which, in turn, affect their 
$0/#/;'0!@8/5@$0(5I!(-$'8!$K@/5&8$!(/!C18'/&5!Q/86'#?!0/#+'('/#5!15!Q$22!15!-/Q!(-$)I!
@/($#('122)I! 10(! '#! 100/8+1#0$! Q'(-! 02155W5@$0'9'0! C12&$5! 1#+! D$2'$95! ^J'-1?$#I! EFFFu!
J'-1?$#! 1#+!>122$8]+I! EFFF_R!\22! /9! (-$5$! 15@$0(5! 01#I! 15! +'50&55$+!@8$C'/&52)! '#! (-'5!
0-1@($8I!D$!2'#6$+!(/!-$12(-!1#+!;/8(12'()I!12D$'(!'#!52'?-(2)!+'99$8$#(!Q1)5R!!

,#!(-$!0/#0$@(5!/9!5$KZ?$#+$8!!
[8$C'/&5! 8$5$180-! /#! -$12(-! '#$%&'('$5! -15! 8$C$12$+! 1! #/($Q/8(-)! @181+/KY! \2(-/&?-!
Q/;$#!($#+!(/!/&(2'C$!;$#!'#!+$C$2/@$+!#1('/#5I!(-$!9/8;$8!?8/&@!0/#('#&/&52)!8$@/8(5!
-'?-$8!81($5!/9!;/8D'+'()!108/55!1!Q'+$!81#?$!/9!'#+'01(/85!5&0-!15!5$29W155$55$+!-$12(-!/8!
2';'('#?!2/#?W($8;!'22#$55!^5$$I!$R?RI!\2D$8(5!$(!12RI!EFGNu!J1;D81!$(!12RI!EFFH_R!\00/8+'#?2)I!
5$KZ?$#+$8!'5!0&88$#(2)!C'$Q$+!15!1!0$#(812!+$($8;'#1#(!/9!-$12(-! ^*18;/(!$(!12RI!EFFVu!
A/82+!>$12(-!,8?1#'l1('/#I!EFGNu!A/82+!>$12(-!,8?1#'l1('/#I!EFGX_I!1#+!+'99$8$#0$5!'#!
$+&01('/#12! 1#+! /00&@1('/#12! /@@/8(&#'('$5! 18$! 0/#5'+$8$+! /#$! /9! (-$! ;1`/8! +8'C$85!
&#+$82)'#?!(-$5$!+'99$8$#0$5!^5$$I!$R?RI!A/82+!>$12(-!,8?1#'l1('/#I!EFGX_R!A'(-!(-1(!51'+I!
1!+$9'#'('/#!/9!0/#0$@(5!'5!#$$+$+!D$9/8$!?/'#?!/#!(/!+'50&55!-/Q!02155!1#+!5$KZ?$#+$8!
'#($85$0(!(/!01&5$!+'5@18'('$5!'#!-$12(-!/&(0/;$5R!

\!0/;;/#!+'C'+$!'#!(-$!5/0'/2/?'012I!15!Q$22!15!(-$!$@'+$;'/2/?'012I!2'($81(&8$!'5!(-$!
+'5('#0('/#!;1+$!D$(Q$$#! .%[! ^8$9$88'#?! (/! (-$! 155'?#;$#(!/9! 1#! '#+'C'+&12! 15!;12$!/8!
9$;12$!D15$+!/#! (-$!@/55$55'/#!/9!;12$Z9$;12$!?$#'(12'1_!1#+!?$#+$8! ^8$9$88'#?! (/! ‘(-$!
D$2'$95I!C12&$5!1#+!$K@$0(1('/#5!1((10-$+!(/!5$K!01($?/8'$5I!1#+! (-$!5/0'12! 8$21('/#5!1#+!
/8+$8$+!@810('0$5!Q-'0-!(-$)!2$?'(';1($’_!^U$QI!EFFOY!XNI!5$$!125/!A$5(!p!o';;$8;1#I!
GHVL_R!"#!2'#$!Q'(-!(-'5I!'(! '5!155&;$+!-$8$!(-1(!5$K!'5!/#(/2/?'0122)!@8'/8!(/!?$#+$8I!D&(!
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125/! (-1(!#$'(-$8!01($?/8)! '5! 8$+&0'D2$! (/I! #/8!$#('8$2)!+$($8;'#$+!D)I! (-$!/(-$8! ! ^U$QI!
EFFO_R!41(-$8I!(-$)!18$!'#(8'#5'0122)!2'#6$+I!Q-'0-!;$1#5!(-1(!(-$!+'5('#0('/#!D$(Q$$#!(-$;!
'5!9/8$;/5(!;1+$!9/8!1#12)('012!@&8@/5$5R!In line with this, I use the term ‘sex’ as I refer 
(/!0/#($K(5Z$;@'8'012!'#C$5('?1('/#5!Q-$8$!'#+'C'+&125!-1C$!D$$#!02155'9'$+!15!$'(-$8!;12$!
/8! 9$;12$! 5/2$2)! D15$+! /#! 0$8(1'#! D'/2/?'012! 9$1(&8$5R! "#! 0/#(815(I! "! &5$! ?$#+$8! Q-$#!
8$9$88'#?!(/!(-$!$K@$0(1('/#5I!#/8;5I!8$21('/#5!1#+!'#$%&'('$5!9/8!Q-'0-!5$KI!1#+!122$?$+!
5$K&12!+'99$8$#0$I!5$8C$5!15!1!‘D15'5’!/8!8$9$8$#(R!"#!(-$!5&D5$%&$#(!5$0('/#I!"!@8/C'+$!5/;$!
$K1;@2$5!/9!Q1)5!'#!Q-'0-!02155!1#+!?$#+$8!'#$%&'('$5!'#($85$0(!'#!8$21('/#!(/!-$12(-!1#+!
;/8(12'()R!

"#($85$0('#?!+8'C$85!/9!'#$%&'()!!
d18?$W5012$! +'99$8$#0$5! -1C$! $K'5($+! D$(Q$$#! ;$#! 1#+! Q/;$#! '#! ($8;5! /9! 100$55! (/!
$+&01('/#!(-8/&?-/&(!-'5(/8)R!"#!.Q$+$#I!9/8!'#5(1#0$I!;$#!Q$8$!/C$88$@8$5$#($+!'#!@/5(W
5$0/#+18)!$+&01('/#!15!21($!15!&#('2!(-$!;'+WGHHF5!̂ .(1('5('05!.Q$+$#I!EFFV_R![8/C'+$+!(-1(!
$+&01('/#! '5! 0&88$#(2)! 8$0/?#'l$+! 15! 1! 6$)! +$($8;'#1#(! /9! -$12(-I! (-$5$! +'5@18'('$5! 18$!
08&0'12!(/!&#+$85(1#+'#?!-/Q!5$K!+'99$8$#0$5!'#!-$12(-!18'5$I!@18('0&2182)!'#!/2+$8!0/-/8(5!
^A/82+! >$12(-! ,8?1#'l1('/#I! EFGX_. Likewise, although women’s labour market 
@18('0'@1('/#! '#08$15$+! 5&D5(1#('122)! '#! .Q$+$#! 1#+! $25$Q-$8$!+&8'#?! (-$! EF(-! 0$#(&8)!
^.(1('5('05!.Q$+$#I!EFGG_I!+'99$8$#0$5!@$85'5(!'#!8$21('/#!(/!(';$!5@$#(!'#!@1'+!C$85&5!&#@1'+!
Q/86!^.(1('5('05!.Q$+$#I!GHHEu!.(1('5('05!.Q$+$#I!EFGE_R!7/8!'#5(1#0$I!'#!GHLF!–!Q-$#!(-$!
;1`/8'()!/9!@18('0'@1#(5!'#!(-$!@8$5$#(!5(&+)!51;@2$!Q$8$!'#!(-$'8!9/8('$5!–!(-$!$;@2/);$#(!
81($5!1;/#?!.Q$+'5-!;$#! 1#+!Q/;$#! '#! (-'5!1?$!?8/&@!Q$8$!HXRX!1#+!XHRO!@$8!0$#(I!
8$5@$0('C$2)! ^.(1('5('05! .Q$+$#I! GHLP_R! .('22! (/+1)I! 8$+&0$+! 21D/&8! 9/80$! @18('0'@1('/#!
1;/#?!Q/;$#I!+$8'C'#?!98/;!#/8;5!@8$508'D'#?!(-1(!Q/;$#!(16$!(-$!;1'#!8$5@/#5'D'2'()!
9/8! 0-'2+018$! 1#+! +/;$5('0! 0-/8$5I! -15! 1! 5(8/#?! ';@10(! /#! (-$'8! 100$55! (/! $0/#/;'0!
8$5/&80$5I!`/D!5$0&8'()I!9&(&8$!@$#5'/#5!15!Q$22!15!@/55'D'2'('$5!/9!8/2$!$#-1#0$;$#(!^$R?RI!
$#-1#0$+! 5/0'12! '#($?81('/#I! @8$5('?$! 1#+! 8$0/?#'('/#_I! 1#+! (-$8$D)! /#! (-$'8! -$12(-!
@8/5@$0(5! ^5$$I! $R?RI!J21&! 1#+!g1-#I! EFGLu!:$$8$! 1#+!:/55I! EFFXu!*/$#! $(! 12RI! GHHOu!
4/l18'/!$(!12RI!EFFNu!A/82+!>$12(-!,8?1#'l1('/#I!EFGX_R!!

J)! (-$!51;$!(/6$#I!Q/;$#!Q-/!Q/86!9&22W(';$!18$! 2'6$2)! (/!$K@$8'$#0$!1!+/&D2$!
D&8+$#!/9!@8/9$55'/#12!1#+!+/;$5('0!$#?1?$;$#(5!(-1(!;&5(!D$!(16$#!'#(/!0/#5'+$81('/#!
^5$$I!$R?I!38'99'#!$(!12RI!EFFE_I!$5@$0'122)!?'C$#!(-1(!(-$!0/;D'#1('/#!/9!-'?-!Q/862/1+5!'#!
D/(-! @1'+! 1#+! &#@1'+! Q/86! -15! 8$@$1($+2)! D$$#! 9/&#+! (/! @8$+'0(! C18'/&5! 9/8;5! /9!
@5)0-/2/?'012! 5(81'#!1#+! '22!-$12(-! ^\8D$8!$(!12RI!GHVOu!72/+$8&5!$(!12RI!EFFHu!>122I!GHHEu!
g81#(l!$(!12RI!EFFO_R!7'#122)I!(-$!?$#+$8$+!+'C'5'/#!/9!^@1'+_!21D/&8!;&5(!D$!106#/Q2$+?$+R!
"(!'5!Q$22W$5(1D2'5-$+!(-1(!(-$!/00&@1('/#5!'#!Q-'0-!Q/;$#!@8$+/;'#1($I!5&0-!15!-&;1#!
5$8C'0$! @8/9$55'/#5I! @1)! 2$55! (-1#! (-/5$! Q'(-! 1! 2/Q$8! 5-18$! /9! Q/;$#I! 125/! Q-$#!
0/#(8/22'#?!9/8!$+&01('/#!1#+!56'22!2$C$2!^M#?21#+I!EFGFu!d$C1#/#!$(!12RI!EFFH_R!\5!5(1($+!
above, these differences ultimately confine women’s access to economic resources and 
(-&5!(-$'8!0/;@181('C$!0-1#0$5!/9!1((1'#'#?!?//+!-$12(-R!\++'('/#122)I!5(8$55/85!5&0-!15!
$;/('/#12!+$;1#+5I!C'/2$#0$Z(-8$1(5!/9!C'/2$#0$I!1#+!(-$8$D)!199$0('C$!1#+!5(8$55W8$21($+!
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0/;@21'#(5I! 18$! 6#/Q#! (/! D$! Q'+$5@8$1+! '#! 5$0(/85! Q-$8$! Q/;$#! @8$+/;'#1($!
^J8/(-$8'+?$!1#+!381#+$)I!EFFEu!>/0-50-'2+I!EFFPu!q/-#5/#!$(!12RI!EFFOu!.(1#59$2+!$(!12RI!
EFGGu! .Q$+'5-! A/86! M#C'8/#;$#(! \&(-/8'()I! EFGXu! A'$021Q! $(! 12RI! EFFX_R! .';'218!
+'99$8$#0$5!$K'5(!'#!8$21('/#!(/!/(-$8!Q/86!$#C'8/#;$#(!$K@/5&8$5!15!Q$22R!7/8!$K1;@2$I!
Q/86! 0/#(8/2I! Q-'0-! '5! /#$! /9! (-$! ;/5(! (-/8/&?-2)! '#C$5('?1($+! +';$#5'/#5! /9! (-$!
@5)0-/5/0'12! Q/86! $#C'8/#;$#(! 1#+! 1#! ';@/8(1#(! @8$+'0(/8! /9! 5(8$55! 1#+! -$12(-I! -15!
8$@$1($+2)! D$$#! 8$@/8($+! (/!D$!-'?-$8! 1;/#?!;$#! ^>122I! GHVHu!*1((-$Q5! $(! 12RI! GHHVu!
.Q$+'5-!A/86!M#C'8/#;$#(!\&(-/8'()I! EFGXu! .Q$+'5-!A/86!M#C'8/#;$#(!\&(-/8'()I!
EFGV_R!!
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,#!(81#50$#+'#?!+'50'@2'#18)!+'C'+$5!

$
F%$4*.#$/%&%'$6"/:*.%$5$)5'#9$8"Y%&%'$Y%,,$Y%$*/0%'.#5/0$-#9$:"'$#8%$Y8",%2$

G/#8"/($F5,.89$c@@d$
$

\5!/9!(/+1)I!'(!'5!Q'+$2)!8$0/?#'l$+!(-1(!5/0'12!1#+!D'/2/?'012!910(/85!/@$81($!'#!(1#+$;!(/!
01&5$!-$12(-Z'22!-$12(-I!Q-'0-!&#+$82'#$5!(-$!';@/8(1#0$!/9!5';&2(1#$/&52)!1(($#+'#?!(/!
factors at different ‘levels of influence’ when!1';'#?!(/!';@8/C$!/&8!6#/Q2$+?$!/#!-$12(-!
1#+!'22#$55!108/55!(-$!2'9$5@1#R!"I!1#+!/(-$85!Q'(-!;$I!18?&$!(-1(!(-$5$!+$C$2/@;$#(5!18$!
';@$81('C$!'9!Q$!18$!(/!(81#50$#+!-'5(/8'012!+'50'@2'#18)!+'C'+$5I!5&0-!15!(-1(!D$(Q$$#!(-$!
;$+'012!1#+!(-$!5/0'12!50'$#0$5R!<-'5!0-1@($8!1';5!(/!+'50&55!Q-)!'#($8+'50'@2'#18)!$99/8(5!
18$!08&0'12!'#!+$;$#('1!8$5$180-!1#+I!1++'('/#122)I!1565! 1!@$8('#$#(!%&$5('/#Y! ‘./!Q-1(!'9!
?$#$5!'#($810(!Q'(-!(-$!5/0'12!$#C'8/#;$#(!–!+/!Q$!#$$+!(-'5!6#/Q2$+?$!(/$D8'#?!1D/&(!
5/0'12!1#+!@/2'('012!0-1#?$5!^-:!(-1(!'5!Q-1(!Q$!18$!1';'#?!9/8_’i!

M#($8'#?!(-$!@/5(W‘nature C5R!nurture’ era!
"#!1!8$0$#(2)!@&D2'5-$+!1#(-/2/?)!$#('(2$+!3"6-5,$!%*'".6-%/6%e$A'5-/9$J-/0$5/0$3"6-%#(!^EFGO_I!
@5)0-'1(8'5(! 1#+! 0/W$+'(/8! *1(0-$8'! .R! g$5-1C1#! 8'?-(9&22)! #/($! (-1(! (-$! 9'$2+5! /9!
neuroscience and social science ‘were often in different silos over much of the twentieth 
century’ (p. 29). In their introductory chapter, Keshavan, together with coW$+'(/85!4&55$2!
gR! .0-&((! ^5/0'/2/?)_! 1#+! d188)! qR! .$'+;1#! ^@5)0-/2/?)_I! go on to state that ‘despite 
'#($8+'50'@2'#18)! 0/#5$#5&5! (-1(! humans are social animals’, their three respective 
disciplines have ‘taken markedly different stances toward the practical salience and the 
01&512! +'8$0('/#! /9! (-$! D81'#W;'#+Wsociety link’ (p. 2_R! "#! 910(I! (-$)! 18?&$! (-1(! ;1#)!
50-/2185!-1C$!8$?8$((1D2)!+$#'$+!(-$!$K'5($#0$!/9!(-'5!2'#6!1#+Z/8!8$`$0($+!(/!'#C$5('?1($!'(!
12(/?$(-$8R!!

>/Q$C$8I!8$0$#(!1+C1#0$5!'#!8$5$180-!/#I!$R?RI!%)-=%/%#-6.!̂ 5$$!1D/C$_!1#+!/%*'"),5.#-6-#(L$
-1C$!/99$8$+!(-$!empirical support needed to finally put an end to the protracted ‘nature!
C5R!nurture’ debate.!"#!2'#$!Q'(-!(-'5I!(-$!@8$5$#(!(-$5'5!155&;$5!(-1(!+$;$#('1!'5!1#!%4%'=%/#$
@-$#/;$#/#!(-1(!01##/(!D$!8$+&0$+!(/!(-$!5&;!/9!'(5!@18(5R!41(-$8I!'(!'5!0/#5'+$8$+!(-$!

!
L!‘The ability of the nervous system to respond to intrinsic and extrinsic stimuli by reorganizing its structure, 
9&#0('/#!1#+!0/##$0('/#5’!^=81;$8!$(!12RI!EFGGY!GOHE_R!! 
!
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/&(0/;$!/9!;$0-1#'5;5!/@$81('#?!1(I!1#+!108/55I!+'99$8$#(!2$C$25!/9!8$12'()!^$R?RI!(-$!D'/W
2/?'012!1#+!(-$!5/0'12_R!<-'5!;$1#5!(-1(!(-$/8'$5I!;$(-/+5!/8!0/#0$@(5!0/88$5@/#+'#?!(/!
$10-!2$C$2!18$!8$%&'8$+!'9!Q$!18$!(/!D$(($8!?815@!(-$!;&2('910(/8'12!#1(&8$!/9!+$;$#('1R!"#!
/(-$8!Q/8+5I! '#($8+'50'@2'#18)!$99/8(5!18$!6$)! '9!Q$!Q'5-! (/!0'80&;C$#(! (-$!8$+&0('/#'5(!
(81@!/9!5$$6'#?!5$)'-"'-$$K@21#1('/#5!9/8!@-$#/;$#1!D15$+!/#!;$0-1#'5;5!(-1(!$K'5(!/#!
/#2)!/#$!@18('0&218! 2$C$2! /9! 8$12'()! ^J-15618! 1#+!:1#$8;186I! EFFXu!:1#$8;186I! EFFH_R!
<-$5$!15@'81('/#5I!/8!(-$!@2$1!9/8!;/8$!'#($8+'50'@2'#18)!+$;$#('1!8$5$180-I!5-/&2+!#/(!D$!
0/#9&5$+!Q'(-!1#!1(($;@(!(/!@8/C'+$!1#!‘1D5/2&($!(8&(-’!–!81(-$8!'(!'5!1D/&(!5$180-'#?!9/8!
1!;/8$!-/2'5('0!/8!'#02&5'C$!&#+$85(1#+'#?!/9!1!0/;@2$K!@-$#/;$#/#R!d'6$Q'5$I!'(!5-/&2+!
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$?12'(18'1#!5/0'12! @/2'0'$5I!\#?$2! ^EFGGY!XPN1_!/D`$0($+!D)!5(1('#?I! ‘certainly, one would 
#$C$8!1+C/01($!(-1(!8$5'2'$#(!0-'2+8$#!Q-/!01#!D$!'+$#('9'$+!(-8/&?-!?$#$('0!($5('#?!5-/&2+!
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"#! 2'#$!Q'(-! (-$!;&2('+'50'@2'#18)!1@@8/10-!/9!>LFZ[[.A!5(&+'$5I!5@$0'12!$99/8(5!Q$8$!
;1+$! (/! $#1D2$! (-$! $K1;'#1('/#!/9! '#($810('/#5!D$(Q$$#! 910(/85! /#!+'99$8$#(! 2$C$25! /9!
'#92&$#0$I!$R?RI!(-$!5/0'$(12I!(-$!@5)0-/2/?'012!1#+!(-$!D'/2/?'012I!/#!'#+'C'+&12!-$12(-!1#+!
Q$22WD$'#?R! <-&5I! 1(! $10-! 5(&+)! Q1C$I! @18('0'@1#(5! &#+$8Q$#(! 1$ 0/;@8$-$#5'C$!
$K1;'#1('/#! 0/;@8'5'#?! @5)0-'1(8'0I! 0/?#'('C$! 1#+!@-)5'012! '#C$5('?1('/#5I! 51;@2'#?! /9!
D2//+!1#+!0$8$D8/5@'#12!92&'+!15!Q$22!15!0/;@&($+!(/;/?81@-)!1#+!;1?#$('0!8$5/#1#0$!
';1?'#?!/9!(-$!D81'#R!<-$!$K1;'#1('/#!9&8(-$8!'#02&+$+!'#($8C'$Q5!0/#0$8#'#?I!$R?RI!(-$!
participant’s social relations, general health and functional ability!^4)+D$8?!.($8#$8!$(!12RI!
EFGV_R!J$2/QI!(-$!#$&8/@5)0-'1(8'0!$K1;'#1('/#!'5!+$508'D$+!'#!;/8$!+$(1'2R! 

U$&8/@5)0-'1(8'0!$K1;'#1('/#!
\(! $10-! 5(&+)! Q1C$I! @18('0'@1#(5! Q$#(! (-8/&?-! 1! 5$;'W5(8&0(&8$+! #$&8/@5)0-'1(8'0!
$K1;'#1('/#I! @$89/8;$+!D)! 1! (81'#$+! @5)0-'1(8'0! 8$5$180-!#&85$R!<-$! $K1;'#1('/#!Q15!
conducted at an outpatient department or in the participant’s home. It included ratings of 
0/;;/#! 5);@(/;5! 1#+! 5'?#5! /9! +$;$#('1! ^$R?RI! 155$55;$#(5! /9!;$;/8)I! /8'$#(1('/#I!
?$#$812! 6#/Q2$+?$I! 1@81K'1I! C'5&/5@1('12! 9&#0('/#I! &#+$85(1#+'#?! @8/C$8D5I! 9/22/Q'#?!
0/;;1#+5I! #1;'#?! 1D'2'()! 1#+! 21#?&1?$_R! 7/8! 1! ;/8$! +$(1'2$+! +$508'@('/#! /9! (-$5$!
@8/0$+&8$5I! 5$$!3&/!$(!12R! ^EFFL_!1#+!.6//?!$(!12R!^GHHP_R! "#!1++'('/#I! 5$;'W5(8&0(&8$+!
'#($8C'$Q5!Q'(-! 1! 02/5$! '#9/8;1#(!Q$8$!@$89/8;$+! 1#+! 0/;@8'5$+!%&$5('/#5! 8$?18+'#?!
0-1#?$5!'#!D$-1C'/&8!1#+!'#($22$0(&12!9&#0('/#I!@5)0-'1(8'0!5);@(/;5I!10('C'('$5!/9!+1'2)!
2'C'#?I!1#+I!'#!015$5!/9!+$;$#('1I!1?$!/9!/#5$(!1#+!+'5$15$!0/&85$!^g18255/#!$(!12RI!EFFHu!
.6//?!$(!12RI!EFGO_R!!

:$;$#('1!+'1?#/5'5!
:$;$#('1! Q15! +'1?#/5$+! D)! ?$8'1(8'0! @5)0-'1(8'5(5! 100/8+'#?! (/! (-$! :'1?#/5('0! 1#+!
.(1('5('012!*1#&12!/9!*$#(12!:'5/8+$85I!P8+!M+'('/#!4$C'5$+!^:.*W"""W4_!^\[\I!GHVL_R!
<-$!+'1?#/5$5!Q$8$!D15$+!/#!5);@(/;5!81($+!+&8'#?!(-$!#$&8/@5)0-'1(8'0!$K1;'#1('/#5!
15!Q$22!15!/#!'#9/8;1('/#!98/;!(-$!02/5$!'#9/8;1#(!'#($8C'$Q5I!15!@8$C'/&52)!+$508'D$+!
$25$Q-$8$!̂ 3&/!$(!12RI!EFFLu!.6//?!$(!12RI!GHHP_R!7/8!'#+'C'+&125!2/5(!(/!9/22/QW&@I!'#0'+$#(!
+$;$#('1! 015$5! ^&#('2! EFGE_!Q$8$!+'1?#/5$+!/#! (-$!D15'5! /9! '#9/8;1('/#! 98/;!;$+'012!
8$0/8+5I! $C12&1($+! D)! ?$8'1(8'0! @5)0-'1(8'5(5I! /8! 98/;! (-$! .Q$+'5-! >/5@'(12! :'50-18?$!
4$?'5($8!^3&/!$(!12RI!EFFL_R!\?$!1(!/#5$(!Q15!+$($8;'#$+!D15$+!/#!'#9/8;1('/#!98/;!(-$!
-/5@'(12!+'50-18?$!8$?'5($8!1#+!(-$!$K1;'#1('/#5I!15!Q$22!15!/#!'#9/8;1('/#!@8/C'+$+!D)!
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02/5$!'#9/8;1#(5R!"9!&#1C1'21D2$!98/;!1#)!/9!(-$5$!5/&80$5I!1?$!1(!/#5$(!Q15!+$9'#$+!15!(-$!
;'+@/'#(!D$(Q$$#!(-$!215(!$K1;'#1('/#!Q'(-/&(!1!+$;$#('1!+'1?#/5'5!1#+!(-$!9'85(!Q'(-!
5&0-!1!+'1?#/5'5!^U1`18!$(!12RI!EFGH_R!!!

3$#/()@'#?!
<-$!.U[5!^5'#?2$!#&02$/('+$!@/2);/8@-'5;5_!85LNGE!1#+!85NEHPOV!'#!GE7H$^?$#$!;1@!
2/0&5!GH%GPRE_!Q$8$!?$#/()@$+!&5'#?!(-$!g\.[18~![=4!.U[!?$#/()@'#?!5)5($;!^d3=!
3$#/;'05I!>/++$5+/#I!>$8(5I!Bg_!/8! D)!;'#'W5$%&$#0'#?I! 15!@8$C'/&52)! +$508'D$+! '#!
+$(1'2!^J2$##/Q!$(!12RI!EFFF_R!3$#/()@$!data for these two SNPs were used to define ε2, 
ε3, and ε4 alleles. J$01&5$! the ε4 is the only allele associated with an -/6'%5.%0! 8'56! /9!
+$;$#('1Z\:I!122!1#12)5$5!9/0&5$+!5/2$2)!/#!(-'5!C18'1#(R!!

,@$81('/#12'l1('/#!/9!;1'#!'#+$@$#+$#(!C18'1D2$5!

./0'/W$0/#/;'0!5(1(&5!
"#! (-$! @8$5$#(! (-$5'5I! (Q/!;$15&8$5! 18$! &5$+! (/! '#+'01($! .M.Y! /00&@1('/#12! 02155! 1#+!
$+&01('/#R! "#9/8;1('/#! /#! 2'9$(';$! @8'#0'@12! /00&@1('/#! Q15! /D(1'#$+! (-8/&?-! (-$!
'#($8C'$Q5!1(!D15$2'#$!1#+Z/8! '#!0/#`&#0('/#!Q'(-!(-$!9/22/QW&@!$K1;'#1('/#5R!A/;$#!
Q-/!5(1($+!(-1(!(-$)!-1+!@8';18'2)!$#?1?$+!'#!+/;$5('0!Q/86!+&8'#?!Q/86'#?!1?$!Q$8$!
$K02&+$+R!<-$!8$5@/#5$5!Q$8$!0/+$+!'#!100/8+1#0$!Q'(-!(-$!.Q$+'5-!5(1#+18+5!9/8!./0'/W
$0/#/;'0!=2155'9'01('/#!̂ .M"_!̂ .(1('5('05!.Q$+$#I!GHVE_R!J15$+!/#!(-$!'#'('12!02155'9'01('/#5I!
(-8$$!1??8$?1($+!/00&@1('/#12!?8/&@5!Q$8$!5@$0'9'$+Y!^G_!A,*%$6",,5'I!Q-'0-!0/88$5@/#+5!(/!
;1#&12!Q/86$85!^&#W56'22$+I!5$;'W56'22$+!1#+!56'22$+_I!!^E_!O"Y%'$Y8-#%$6",,5'I!Q-'0-!'#02&+$5!
155'5(1#(I! #/#W;1#&12! $;@2/)$$5I! Q'(-! /8! Q'(-/&(! 5&D/8+'#1($5I! '#! /00&@1('/#5! (-1(!
#/8;122)!8$%&'8$!(Q/I!D&(!#/(!(-8$$!)$185!/9!@/5(W0/;@8$-$#5'C$!50-//2'#?I!1#+!^P_!Y8-#%$
6",,5'$5/0$.%,:T%4),"(%0I!Q-'0-!0/88$5@/#+5!(/!'#($8;$+'1($Z-'?-$8!#/#W;1#&12!Q/86$85!1#+!
@8/9$55'/#125!'#!/00&@1('/#5!(-1(!8$%&'8$!(-8$$I!D&(!#/(!5'KI!)$185!/9!@/5(W0/;@8$-$#5'C$!
$+&01('/#I!15!Q$22!15!&@@$8W2$C$2!$K$0&('C$5I!5$29W$;@2/)$+!1#+!918;$85VR!A'(-!8$?18+!(/!
$+&01('/#I!8$5@/#+$#(5!Q$8$!156$+!(/!5@$0'9)!(-$'8!2$C$2Z()@$!/9!$+&01('/#12!1((1'#;$#(!
1(!D15$2'#$R!7/8!(-/5$!Q-/!+'+!#/(I!'#9/8;1('/#!Q15I!'9!1C1'21D2$I!/D(1'#$+!98/;!(-$!9/22/QW
&@!$K1;'#1('/#5R!J15$+!/#!(-$5$!8$5@/#5$5I!(-8$$!$+&01('/#12!01($?/8'$5!Q$8$!5@$0'9'$+Y!
^G_!E'-45'(I!Q-'0-!0/88$5@/#+5!(/!$2$;$#(18)!50-//2ZC/01('/#12!50-//2I!̂ E_!O"Y%'$.%6"/05'(I!
which refers to girls’ school (preparatory, vocational or theoretical education for girls 
0/#5('(&('#?!1!0/#('#&1('/#!/9!$2$;$#(18)!50-//2_Z`&#'/8!5$0/#+18)!50-//2!/8!9/26!-'?-!
50-//2I!1#+!^P_!3%6"/05'(b*/-&%'.-#(I!Q-'0-!0/88$5@/#+5!(/!-'?-!50-//2Z&#'C$85'()R!!

!
V!7/8!1!;/8$!+$(1'2$+!+'50&55'/#!/9!@/($#('12!2';'(1('/#5!155/0'1($+!Q'(-!(-$5$!01($?/8'51('/#5I!5$$!@R!PPWPNR!!
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A/86!$#C'8/#;$#(!$K@/5&8$5!
In order to estimate participants’ exposure to different work environment exposures, we 
&5$+!(-$!C12'+1($+!q/D!MK@/5&8$!*1(8'K!̂ qM*_!^q/-#5/#!$(!12RI!GHHFu!q/-#5/#!1#+!.($Q18(I!
GHHP_R!<-$!+1(1!/#!Q-'0-!(-$!qM*!'5!D15$+!Q$8$!/8'?'#122)!51;@2$+!(-8/&?-!(-$!1##&12!
.Q$+'5-! .&8C$)! /9! d'C'#?! =/#+'('/#5! '#! GHLL! 1#+! GHLHR! J)! &5'#?! 910(/8! 1#12)5$5! (/!
0/;D'#$! 5$(5! /9! %&$5('/#5! @$8(1'#'#?! (/! Q/86! $#C'8/#;$#(I! q/-#5/#! $(! 12R! ^GHHF_!
'+$#('9'$+! 9'C$! Q/86! $K@/5&8$! 910(/85Y! Y"'S$ 6"/#'",9$ .*))"'#9$ ).(68","=-65,$ 0%45/0.9$ )8(.-65,$
0%45/0.! 1#+! Z"1$ 85+5'0.R! <-$! /8'?'#12! +1(15$(! Q15! 5&D5$%&$#(2)! &5$+! (/! 08$1($! ;$1#!
/00&@1('/#12!$5(';1($5! 9/8!$10-!910(/8R!\00/8+'#?2)I!1!Q'+$!81#?$!/9!/00&@1('/#5!Q$8$!
155'?#$+!50/8$5!0/88$5@/#+'#?!(/!$10-!/9!(-$!9'C$!910(/85R!<-$!50/8$5!81#?$!98/;!F!(/!GFI!
1#+!-'?-$8!50/8$5!'#+'01($!-'?-$8!2$C$25!/9!$K@/5&8$R!3'C$#!5&D5(1#('12!?$#+$8!+'99$8$#0$5!
'#! ($8;5! /9! Q/86! 0/#($#(I! (-$! ;1(8'K! '#02&+$5! 5$@181($! 5012$5! 9/8! ;$#! 1#+! Q/;$#!
^q/-#5/#!$(!12RI!GHHF_I!Q-'0-I!'#!@810('0$I! ';@2'$5!(-1(!1!;1#!1#+!1!Q/;1#!-/2+'#?!(-$!
51;$!/00&@1('/#!Q/&2+!D$!155'?#$+!+'99$8$#(!qM*!50/8$5R!J)!;1#&122)!0/;D'#'#?!(-$5$!
qM*!scores with data on respondents’ life time principal occupation obtained from the 
>LFZ[[.A!$K1;'#1('/#5I!Q$!Q$8$!1D2$! (/!$5(';1($! (-$'8!$K@/5&8$! (/!$10-!/9! (-$! 9'C$!
Q/86! $#C'8/#;$#(! 0-1810($8'5('05R! MC$#! (-/&?-! (-$! qM*! '5! 5(81('9'$+! 100/8+'#?! (/!
+&81('/#!/9!(';$!5@$#(!'#!(-$!/00&@1('/#!15!Q$22!15!1?$!1(!(-$!(';$!(-$!/00&@1('/#!Q15!
-$2+I!'(!125/!'#02&+$5!0/;D'#$+!50/8$5!9/8!$10-!/00&@1('/#!^122!+&81('/#I!122!1?$5_R!<-$5$!
Q$8$!&5$+!'#!(-$!@8$5$#(!5(&+)!9/8!8$15/#5!8$21($+!(/!+1(1!1C1'21D'2'()R!

./0'12!#$(Q/865!!
7/8!8$15/#5!8$21($+! (/!+1(1!1C1'21D'2'()I!Q$!Q$8$!#/(!1D2$! (/!5(&+)!5/0'12!01@'(12I!Q-'0-!
Q/&2+!-1C$!D$$#!+$5'81D2$!0/#5'+$8'#?!'(5!8$21('/#!(/!5/0'12!02155!1#+!(-$!;1#)!Q1)5!'#!
Q-'0-! '(!01#! '#92&$#0$!-$12(-! ^5$$!=-1@($8!E_R! "#5($1+I!.(&+)!"""! 9/0&5$5!/#! '#+'C'+&12!
5/0'12!#$(Q/865I!Q-'0-!'5!/#$!0/;@/#$#(!/9!(-$!D8/1+$8!#/('/#!/9!5/0'12!01@'(12!^4/5('21I!
EFGG_R!:&8'#?! (-$!D15$2'#$! $K1;'#1('/#I! @18('0'@1#(5!Q$8$! 156$+! (/! 1#5Q$8! 1! 81#?$!/9!
%&$5('/#5!0/#0$8#'#?!(-$'8!5/0'12!#$(Q/865R!"#5@'8$+!'#!@18(!D)!(-$!0/#C/)!;/+$2!/9!5/0'12!
8$21('/#5! ^7'/8'! $(! 12RI! EFFLu! g1-#! 1#+! \#(/#&00'I! GHVF_I! Q-'0-! &#+$82'#$5! (-$'8!
;&2('+';$#5'/#12'()! D)! '+$#('9)'#?! (-8$$! 6$)! 15@$0(5! /9! '#+'C'+&12! #$(Q/865! ^5(8&0(&8$I!
9&#0('/#!1#+!5&D`$0('C$!$C12&1('/#5!/9!%&12'()_I!5$C$#!/9!(-$5$!%&$5('/#5!Q$8$!'#02&+$+!'#!
(-$! 1#12)5'5R!B#9/8(&#1($2)I! (-$! 1C1'21D2$! +1(1! +'+!#/(! '#02&+$!%&$5('/#5! 8$21($+! (/! (-$!
9&#0('/#5!/9!5/0'12!#$(Q/865!^5@$0'9'0122)!5&@@/8(!1#+!8$0'@8/0'()_I!Q-'0-!;$1#5!(-1(!(-$!
C18'1D2$5! &5$+! /#2)! 0/#0$8#! #$(Q/86! 5(8&0(&8$! 1#+Z/8! %&12'()R! J)! 0/;D'#'#?! (-$5$!
C18'1D2$5! (-8/&?-! 910(/8! 1#12)5'5I! (Q/! 21($#(! C18'1D2$5! Q$8$! 8$(1'#$+! 1#+! &5$+! '#! (-$!
5&00$$+'#?! 1#12)5$5Y! 6,".%$ ."6-5,$ /%#Y"'S.! 1#+! 0-.#5/#$ ."6-5,$ /%#Y"'S.R! <-$! 9/8;$8! Q15!
constructed from the following two survey questions: (1): ‘Do you have an intimate 
person with whom you can talk about anything?’ and (2) ‘Do you have more than one 
intimate person?’!<-$!21(($8!Q15!0/#5(8&0($+!98/;!(-$!9/22/Q'#?! five questions: (1) ‘Do 
you and your neighbours visit each other to say hello?’, (2) ‘Do you stop and talk with 
your neighbours when you meet?’, (3) ‘Do you think you have enough contact with your 
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neighbours?’, (4) ‘Do you think you have enough contact wit-!@$/@2$!/(-$8! (-1#!)/&8!
children or neighbours?’, (5) ‘Do you receive visits from or visit people other than your 
children or neighbours?’. !

[5)0-/2/?'012!+'5(8$55!
3$#$812! @5)0-/2/?'012! +'5(8$55!Q15! '#+'01($+!D)! 1! 21($#(! C18'1D2$! 0/#5(8&0($+! 98/;! (-$!
0/C18'1#0$!D$(Q$$#! 5$C$#!;1#'9$5(! '($;5! ^122!;$15&8$+! 1(! D15$2'#$_2$<-$! 9'85(I!E'%&-"*.$
0%)'%..-"/I$ '5!5$29W8$@/8($+!1#+!'#+'01($5!Q-$(-$8!/8!#/(!1#! '#+'C'+&12!-1+!5&99$8$+!98/;!
+$@8$55'/#!@8'/8!(/!(-$!D15$2'#$!$K1;'#1('/#R!<-$!5$0/#+!'($;I!>5&%$%[)%'-%/6%0$"/%$"'$4"'%$
)%'-"0C.D$ ":$ .#'%..$ -/$ ,-:%9$was constructed from the following survey question: ‘Have you 
$K@$8'$#0$+!1#)!@$8'/+!/9!5(8$55!^/#$!;/#(-!/8!2/#?$8_! '#! 8$21('/#!(/!0'80&;5(1#0$5!'#!
$C$8)+1)! 2'9$I! 5&0-! 15!Q/86I! -$12(-! /8! 91;'2)! 5'(&1('/#i!J)! 5(8$55!Q$!;$1#! 9$$2'#?5!/9!
irritability, tension, nervousness, fear, anxiety or sleep disturbances’.!<-$!(-'8+!1#+!9/&8(-!
'#+'01(/8I! 35#-.:56#-"/$ Y-#8$ ."6-5,$ .-#*5#-"/! 1#+! 3%,:T%.#%%4I! Q15! /D(1'#$+! 98/;! 1! D1(($8)! /9!
%&$5('/#5!'#!/#$!/9!(-$!D15$2'#$!%&$5('/##1'8$5!Q-$8$!@18('0'@1#(5!Q$8$!156$+!(/!81($!(-$'8!
51('5910('/#!'#!8$21('/#!(/!+'99$8$#(!2'9$!+/;1'#5!/#!1!5$C$#Wpoint scale ranging from ‘very 
good, could not be better’ to ‘very bad’. The fifth and final indicator, O"/=.#5/0-/=!:%%,-/=.$
":$,"/%,-/%..I!Qas based on the following question: ‘Do you feel lonely?’. The respondents 
0/&2+!125/!5@$0'9)!9/8!-/Q!2/#?!(-$)!-1+!D$$#!9$$2'#?!2/#$2)R!

.(1('5('012!;$(-/+5!!
<-$!$;@'8'012!5(&+'$5!&('2'l$+!1!81#?$!/9!+'99$8$#(!5(1('5('012!;$(-/+5!1#+!(-$!1#12)5$5!Q$8$!
;1'#2)!0/#+&0($+!'#!.<\<\!̂ C$85'/#5!GN!1#+!GO_R!4!1#+!*[2&5!̂ C$85'/#!V_!Q$8$!125/!&5$+!
9/8!5@$0'9'0!@&8@/5$5!'#!.(&+)!"!1#+!"cI!8$5@$0('C$2)R!J$2/QI!"!@8/C'+$!1!D8'$9!5&;;18)!/9!
(-$!5@$0'9'0!($0-#'%&$5!&5$+!'#!$10-!@1@$8R!!

"#!'()*+,-,28*,---I!=/K!@8/@/8('/#12!-1l18+5!8$?8$55'/#!Q15!$;@2/)$+I!Q-'0-!01#!
D$! ?8/&@$+!&#+$8! (-$! &;D8$221! ($8;! 5&8C'C12! 1#12)5'5R!<-$! 0/;;/#!+$#/;'#1(/8! 9/8!
these modelling techniques is that they are focused on  ‘whether!1#+!Q-$#!1#!$C$#(!(16$5!
place’ ^3&/I!EFGFY!P_R!\#!1+C1#(1?$!/9!=/K!8$?8$55'/#!^1#+!5&8C'C12!1#12)5'5!'#!?$#$812_!
0/;@18$+!(/!/8+'#18)!8$?8$55'/#!($0-#'%&$5!'5!(-1(!'(!100/;;/+1($5!8'?-(W0$#5/8$+!015$5I!
Q-'0-!;$1#5!(-1(!'(!100/&#(5!9/8!(-$!910(!(-1(!'#+'C'+&125!Q-/!#$C$8!5&99$8!(-$!$C$#(!/9!
'#($8$5(! 5('22! 0/#(8'D&($! 5&8C'C12! (';$! ^72)##I! EFGEu! 3&/I! EFGF_R! <-'5! Q15! 0/#5'+$8$+!
1+C1#(1?$/&5! ?'C$#! (-$! 8$21('C$2)! 5;122! 51;@2$! 5'l$! 1#+! 9$Q!+$;$#('1! 015$5R!\5! '#! 122!
5&8C'C12! 1#12)5'5I! (-$!+$@$#+$#(!C18'1D2$! '5! 5&8C'C12! (';$I! 1#+! '#! (-$!@8$5$#(! 5(&+'$5I! '(!
;$15&8$+! )$185W1(W8'56! 9/8! +$;$#('1! 5(18('#?! 98/;! 1?$! XOR! =/#5$%&$#(2)I! 1#+! D$01&5$!
+'99$8$#0$5! '#!1?$!/9!+'1?#/5'5!$K'5(!D$(Q$$#!0/-/8(5! '#! (-$! 9&22!D15$2'#$! 51;@2$I! (-$5$!
5(&+'$5!/#2)!&('2'l$!+1(1!98/;!'#+'C'+&125!D/8#!'#!GHPF!^7'?&8$!E_R!<-$!C12&$5!/9!(-$!D$(1W
0/$99'0'$#(5! 18$! $5(';1($+! (-8/&?-! [18('12! d'6$2'-//+! M5(';1('/#! ^\22'5/#I! EFGNu! J/KW
.($99$#5;$'$8!1#+!q/#$5I!EFFN_I!Q-'0-!+$@$#+5!/#2)!/#!(-$!/8+$8I!#/(!(-$!$K10(!(';$I!'#!
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! PG!

Q-'0-!$C$#(5!/00&85R!>1l18+!81('/5I!Q-'0-!'5!1!8$21('C$!;$15&8$!'#+'01('#?!(-$!+'99$8$#0$!
'#!-1l18+!81($5!D$(Q$$#!^$R?R_!(Q/!?8/&@5I!1#+Z/8!@8$+'0($+!5&8C'C12!(';$5I!Q$8$!8$@/8($+R!!

"#!'()*+,--I!(-$!;1'#!/&(0/;$!C18'1D2$!Q15!+'0-/(/;/&5!^'#+'01('#?!Q-$(-$8!1#!
'#+'C'+&12!-1+!D$$#!+'1?#/5$+!Q'(-!+$;$#('1!@8'/8!(/I!/8!+&8'#?I!)$18!EFGE_R!<-$!1#12)5$5!
Q$8$!(-&5!D15$+!/#!+1(1!98/;!(-$!9&22!D15$2'#$!51;@2$!^7'?&8$!E_R!7&8(-$8I!D'#18)!2/?'5('0!
8$?8$55'/#!Q15!&5$+I!Q-'0-!'5!1+C1#(1?$/&5!'#!(-$!5$#5$!(-1(!'(!+/$5!#/(!155&;$!1!2'#$18!
8$21('/#5-'@!D$(Q$$#!(-$!/&(0/;$!C18'1D2$!1#+!(-$!@8$+'0(/85! ^d/#?!1#+!78$$5$I!EFFX_R!
,++5!81('/5I!8$@8$5$#('#?!‘(-$!/++5!(-1(!1#!/&(0/;$!Q'22!/00&8!?'C$#!1!@18('0&218!$K@/5&8$I!
compared to the odds of the outcome occurring in the absence of that exposure’ 
^.l&;'215I!EFGFY!EEL_I!Q$8$!8$@/8($+R!!

"#!'()*+,---I!5$C$#!C18'1D2$5!Q$8$!0/;D'#$+!(-8/&?-!$K@2/81(/8)!910(/8!1#12)5'5!'#!
/8+$8! (/! $#1D2$! 1! D$(($8! 0/#0$@(&12! &#+$85(1#+'#?! /9! 8$21('/#5-'@5! 1;/#?! @/($#('12!
'#+'01(/85!/9!'#+'C'+&12!5/0'12!#$(Q/865R!"#!2'#$!Q'(-!(-'5I!(-$!8$(1'#$+!910(/85!5-/&2+!(-&5!
be considered ‘unobservable latent variables that influence more than one measured 
C18'1D2$!'#!1!D1(($8)!1#+!18$!f(-&5h!@8$5&;$+!(/!100/&#(!9/8!(-$!0/88$21('/#5!^0/C18'1#0$5_!
1;/#?!(-$!;$15&8$+!C18'1D2$5’!^71D8'?18!$(!12RI!GHHHY!ELO_R!

,'()*A49,-Z---!122!5$(!/&(!(/!$K@2/8$$4"0%'5#-"/I!'R$RI!Q-$(-$8!(-$!$99$0(!/9!GE7H$εN!
0/&2+!D$!12($8$+!D)!$K($8#122)!';@/5$+!910(/85R!<-'5!Q15!+/#$!D)!'#02&+'#?!;&2('@2'01('C$!
?$#$t$#C'8/#;$#(!'#($810('/#!($8;5!'#!(-$!;&2('C18'1($!;/+$25R!A-'2$!(-'5!($0-#'%&$!'5!
1+C1#(1?$/&5!'#!(-$!5$#5$!(-1(!'(!$#1D2$5!&5!(/!$5(';1($!(-$!$K($#(!(/!Q-'0-!(-$!$99$0(!/9!
GE7H$ εN! '5! +$@$#+$#(! /#! 5/;$! /(-$8! 910(/8I! '#02&+'#?! 01($?/8'012! D)! 01($?/8'012!
'#($810('/#5!;16$5!'#($8@8$(1('/#!;/8$!0/;@2'01($+R!"#!@18(I!(-'5!+$@$#+5!/#!(-$!910(!(-1(!
(-$8$!'5!#/!2/#?$8!1!5'#?2$!8$9$8$#0$!01($?/8)!/8!D15$!2$C$2!^15!'5!(-$!015$!Q-$#!1!8$?&218!
+&;;)! C18'1D2$! '5! '#02&+$+_R! 7/8! $K1;@2$I! 1#+! 0/#5'+$8'#?! (-$! '#($810('/#! ($8;!
.M.tGE7H$ εNI! 122! 0/;D'#1('/#5! '#02&+'#?! (-$! 8$9$8$#0$! 01($?/8)! 9/8! 1#)! /9! (-$5$!
@8$+'0(/85$18$!(8$1($+!15!D15$!^.(1(1=/8@I!EFGP_R!7&8(-$8I!;&2('@2'01('C$!'#($810('/#!;/+$25!
+'99$8!98/;!2'#$18W1++'('C$!8$?8$55'/#!;/+$25!D$01&5$!(-$!0/$99'0'$#(!/9!1#)!0/#5('(&('C$!
($8;! �! 01##/(! D$! '#($8@8$($+! 15! 1#! &#0/#+'('/#12! ;18?'#12! $99$0(R! "#5($1+I! Q-$#! 1#!
'#($810('/#!($8;!�to!'5!'#02&+$+I!(-$!D$(1!0/$99'0'$#(!/9!(-'5!($8;!'#+'01($5!/#2)!(-$!$99$0(!
/9!1!/#$W&#'(!0-1#?$!'#!�!/#!j!Q-$#!(-$!0/#+'('/#'#?!C18'1D2$!^o_!'5!l$8/!^J81;D/8!$(!
12RI!EFFX_R!<16$#!(/?$(-$8I!(-$!5@$0'9'0!9$1(&8$5!/9!(-$!'#($810('/#!;/+$25!+$508'D$+!1D/C$!
';@2)! (-1(! '(! '5! #/(! @/55'D2$! (/! +81Q! 1#)! 5&D5(1#('12! 0/#02&5'/#5! D15$+! 5/2$2)! /#! (-$!
$5(';1($5!98/;!(-$!(81+'('/#12!8$5&2(5!(1D2$R!<-&5I!'#![1@$8!"W"""I!@/5(!-/0!0/;@&(1('/#5!
Q$8$!@$89/8;$+!/#!122!'#($810('/#!;/+$25!'#!/8+$8!(/!@8$+'0(!1#+!0/;@18$!(-$!$99$0(!/9!
GE7H$εN!1(!+'99$8$#(!2$C$25!/9!(-$!;/+$81('#?!C18'1D2$!'#!%&$5('/#R!

"#!'()*+,-/I,+1(1!98/;!(-$!9&22!D15$2'#$!51;@2$!^7'?&8$!E_!Q$8$!&5$+R!=/#9'8;1(/8)!
910(/8!1#12)5'5!^=7\_!Q15!&5$+!(/!'+$#('9)!1!21($#(!0/#5(8&0(! '#!(-$!+1(1I!1#+!5(8&0(&812!
$%&1('/#!;/+$22'#?!Q15!$;@2/)$+!(/!5(&+)!;$+'1('/#I!'R$RI!(-$!-)@/(-$5'l$+!8$21('/#5-'@5!
D$(Q$$#!9$;12$!5$KI!$+&01('/#12!1((1'#;$#(I!@5)0-/2/?'012!+'5(8$55!1#+!+$;$#('1!^5$$I!$R?RI!
J)8#$I!EFGP_R!,#$!6$)!1+C1#(1?$!/9!(-$!21($#(!C18'1D2$!1@@8/10-I!0/;@18$+!(/!&5'#?!$R?R!
1#! 1++'('C$! '#+$KI! '5! (-1(! 21($#(! C18'1D2$5! 0/;@8'5$! "/,(! (-$! 0/C18'1#0$! D$(Q$$#! (-$!
;1#'9$5(! '#+'01(/85R! \22! 8$5'+&12! C18'1#0$5! 18$! $5(';1($+! 5$@181($2)I! Q-'0-! ;$1#5! (-1(!
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latent constructs are, in a sense, ‘error free’ ^5$$I! $R?RI! >122$8]+! 1#+! .$2+z#I! EFGP_R!
*/8$/C$8I!(-$!8$5'+&125!01#!D$!'#0/8@/81($+!'#(/!(-$!;/+$2R!3'C$#!(-$!5@$0'9'0!9$1(&8$5!
/9! (-$! /D5$8C$+! '#+'01(/8! C18'1D2$5I! (-$! Q$'?-($+! 2$15(! 5%&18$5! ;$1#5! 1#+! C18'1#0$!
1+`&5($+! ^Ad.*c_!$5(';1(/8!Q15!&5$+! '#!122!1#12)5$5! ^J$1&+&0$2!1#+!>$8lD$8?I!EFFXu!
J8/Q#I! EFGO_R! J$01&5$! (-$!Ad.*c! $5(';1(/8! '5! 0/;@&(1('/#122)! 2';'($+! '#! -1#+2'#?!
;'55'#?#$55! (-1(!-15!#/(!/00&88$+!0/;@2$($2)!1(! 81#+/;I!;'55'#?!C12&$5!Q$8$! ';@&($+!
&5'#?! J1)$5'1#! 1#12)5'5! ^\5@18/&-/C! 1#+! *&(-z#I! EFGF1u! \5@18/&-/C! 1#+! *&(-z#I!
EFGFD_!

*$(-/+/2/?'012!5(8$#?(-5!1#+!2';'(1('/#5!!
J$2/QI!"!8$C'$Q!5/;$!/9!(-$!;1'#!;$(-/+/2/?'012!5(8$#?(-5!1#+!2';'(1('/#5!/9!(-$!(-$5'5R!
./;$!/9!(-$5$!1@@2)!(/!122!/9!(-$!5(&+'$5!1#+!5/;$!/9!(-$;!18$!&#'%&$!(/!/#$!/8!;/8$!
5(&+'$5R!>/Q$C$8I!D$9/8$!?/'#?!'#(/!(-$!;/8$!5@$0'9'0!5(8$#?(-5!1#+!2';'(1('/#5I!"!Q/&2+!
2'6$! (/!-'?-2'?-(!1! @8'#0'@12! 5(8$#?(-!/9! (-$! (-$5'5I!Q-'0-! '5! (-$!@8/5@$0('C$!@/@&21('/#!
+$5'?#!/9! (-$!>LFZ[[.A!5(&+'$5I! (-$! 8'0-#$55! 1#+! 1;/&#(!/9!+1(1! 0/22$0($+I! 1#+! (-$!
$K($#5'C$!#$&8/@5)0-'1(8'0!$K1;'#1('/#5!(-8/&?-!Q-'0-!+$;$#('1!Q15!+'1?#/5$+R!

.1;@2$!5'l$!
:$5@'($!(-$!8'0-#$55!/9!(-$!+1(1!0/22$0($+I!(-$!51;@2$!5'l$I!1#+!@18('0&2182)!(-$!#&;D$8!/9!
+$;$#('1!015$5I!'5!8$21('C$2)!5;122!'#!122!9/&8!5(&+'$5!^#/(!2$15(!1;/#?!;12$5_R!J$01&5$!/9!
(-$!5;122!#&;D$8!/9!+$;$#('1!015$5!1#+Z/8!2106!/9!'#9/8;1('/#I!Q$!+'+!#/(!+'5('#?&'5-!
D$(Q$$#!+$;$#('1!5&D()@$5!'#!1#)!/9!(-$!9/&8!5(&+'$5R!<-'5!'5!1!5'?#'9'01#(!2';'(1('/#I!15!
GE7H!ɛN! '5! 9/8$;/5(! 0/#5'+$8$+! 1! 8'56! 910(/8! 9/8!\:R!7/8! /(-$8! +$;$#('1! 5&D()@$5I!
155/0'1('/#5!18$!2$55!Q$22W$5(1D2'5-$+I!$C$#!(-/&?-!5/;$!5(&+'$5!-1C$!5&??$5($+!(-1(!(-$!
ɛN!122$2$!0/&2+!125/!D$!155/0'1($+!Q'(-I!$R?RI!c1:!^d'&!$(!12R!EFGEu!4/-#I!EFGN_!1#+!:dJ!
^g$/?-!$(!12RI!EFGX_R!\:!'5I!-/Q$C$8I!(-$!;/5(!0/;;/#!5&D()@$I!1#+!8$0$#(!9'#+'#?5!-1C$!
+$;/#5(81($+! (-1(! ;1#)! @$/@2$! Q'(-! +$;$#('1! -1C$! D81'#! 1D#/8;12'('$5! (-1(! 01#! D$!
1((8'D&($+! (/!;/8$! (-1#!/#$!01&5$!–! ';@2)'#?! (-1(!;'K$+!@1(-/2/?'$5!;'?-(! '#! 910(!D$!
more common than ‘pure’ ones ^\(($;5!1#+!q$22'#?$8I!EFGPu!q1;$5!$(!12RI!EFGXu!q$22'#?$8I!
EFFLu! g1@15'! $(! 12RI! EFGLu! U$&8/@1(-/2/?)! 38/&@! /9! (-$! *$+'012! 4$5$180-! =/&#0'2!
=/?#'('C$! 7&#0('/#! 1#+! \?$'#?! .(&+)! ^*4=! =7\._I! EFFGu! .0-#$'+$8! $(! 12RI! EFFLu!
.0-#$'+$8!$(!12RI!EFFH_R!U$C$8(-$2$55I!(-$!2';'(1('/#5!8$21($+!(/!51;@2$!5'l$!';@2)!(-1(!(-$!
8$5&2(5!;&5(!D$!'#($8@8$($+!Q'(-!01&('/#!1#+I!1++'('/#122)I!&#+$82'#$!(-$!0/#('#&'#?!#$$+!
9/8!218?$!2/#?'(&+'#12!5(&+'$5!Q'(-!2/#?^$8_!9/22/QW&@5R!

4$C$85$!01&512'()!
4$C$85$!01&512'()!'5!1!5'?#'9'01#(!'55&$!Q-$#!5(&+)'#?!910(/85!(-1(!0/&2+!D$!D/(-!8'56!910(/85!
9/8I!1#+Z/8!@8$W+'1?#/5('0!5'?#5!/9I!+$;$#('1I!5&0-!15!5/0'12!'5/21('/#!/8!+$@8$55'/#R!<-'5!
'55&$!'5!@8';18'2)!8$2$C1#(!(/!.(&+)!"""!1#+!"cR!"#!D/(-!015$5I!Q$!1(($;@($+!(/!8$+&0$!(-$!
@/55'D'2'()!/9! 5&0-!D'15!D)!$K02&+'#?! '#+'C'+&125!Q-/!Q$8$!+'1?#/5$+!Q'(-!+$;$#('1!1(!
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D15$2'#$! /8! @8'/8! (/! (-$! D15$2'#$! $K1;'#1('/#R! \++'('/#122)I! '#! .(&+)! "cI! Q$! $K02&+$+!
'#+'C'+&125!Q-/!-1+!D$$#!+'1?#/5$+!+&8'#?!(-$!9'85(!)$18!19($8!D15$2'#$!1#+Z/8!/8!-1+!1!
D15$2'#$!*'#'!*$#(12!.(1($!MK1;'#1('/#!^**.M_!50/8$!/9!2$55!(-1#!EN!^5$$I!$R?RI!g18@!$(!
12RI!EFFXu!.($@-1#!$(!12RI!EFGPu!A1#?!$(!12RI!EFFE_R!\#/(-$8!5(8$#?(-!'#!(-$!21(($8!5(&+)!'5!
(-1(! (-$! '55&$! /9! 8$C$85$! 01&512'()! Q15! 1++8$55$+! ;/8$! $K@2'0'(2)! (-8/&?-! 5$%&$#('12!
$K02&5'/#!/9!+$;$#('1!015$5!1#+!8$@$('('/#!/9!(-$!1#12)5$5!1(!+'99$8$#(!(';$!@/'#(5R!!

.$2$0('/#!D'15!
Selection bias occurs when ‘individuals with certain characteristics are underrepresented 
in the sample’ studied ^g$29C$I!EFGLY!V__,3$#$8122)!5@$16'#?I!5&0-!&#+$88$@8$5$#(1('/#I!
8$5&2('#?!$'(-$8!98/;!51;@2$!$K02&5'/#!/8!#/#8$5@/#5$I!'5!6#/Q#!(/!D$!0/88$21($+!Q'(-!
D/(-!1?$I!-$12(-I!9&#0('/#12!1D'2'()I!.M.!1#+!5$K!^5$$I!$R?RI!>18+)!$(!12RI!EFFHu!g$29C$!$(!12RI!
EFGP_R! .(&+)'#?!-$12(-!/&(0/;$5I! 5@$0'9'0122)!Q'(-! 1! 9/0&5!/#!-$12(-! '#$%&'()I! '#! /2+$8!
@/@&21('/#5!(-&5!$#(1'25!1!81#?$!/9!5@$0'9'0!0-122$#?$5R!\5!+$508'D$+!'#!;/8$!+$(1'2!1D/C$I!
1!5&D5(1#('12!'55&$!'#!5(&+'$5!(18?$('#?!-$12(-!'#$%&'()!'#!/2+$8!0/-/8(5!'5!/"/T'5/0"4$4"'#5,-#($
.%,%6#-"/! ^5/;$(';$5! 8$9$88$+! (/! 15! 6"8"'#$ -/&%'.-"/_! ^:&@8$I! EFFLu!:&@8$I! EFFVu!U/);$8I!
EFFGu! .-&$)! 1#+!A'225/#I! EFFVu!A'225/#! $(! 12RI! EFFL_R! "(! /00&85! 15! 1! 8$5&2(! /9! -'?-$8!
;/8(12'()!81($5!'#!)/&#?!1?$5!1;/#?!(-$!2$55!1992&$#(!1#+Z/8!(-/5$!Q'(-!@//8$8!-$12(-R!
=/#5$%&$#(2)I!'#+'C'+&125!Q-/!5&8C'C$!&#('2!/2+!1?$!18$!?$#$8122)!-$12(-'$8!(-1#!(-/5$!Q-/!
+/!#/(I!Q-'0-!;1)!8$5&2(!'#!1!5)5($;1('0!&#+$8$5(';1('/#!/9!(-$!155/0'1('/#!D$(Q$$#!.M.!
1#+! -$12(-! 15! (-$! 0/-/8(! 1?$5! ^:&@8$I! EFFLu!:&@8$I! EFFVu!g$29C$I! EFGL_R! <-$8$9/8$I!
2/#?'(&+'#12!5(&+)!+$5'?#5!(-1(!'#0/8@/81($!(';$I!5&0-!15!(-/5$!'#![1@$8!"!1#+!"""I!18$!/9($#!
@8$9$81D2$!(/!08/55W5$0('/#12!/#$5R!7'#122)I!1#+!'#!8$21('/#!(/!(-$!'55&$5!/9!51;@2$!$K02&5'/#!
1#+!#/#W8$5@/#5$I!'(!'5!Q/8(-!&#+$82'#'#?!(-1(!/#$!1+C1#(1?$!/9!>LFZ[[.A!5(&+'$5!'5!(-$!
'#02&5'/#!/9!'#+'C'+&125!2'C'#?!'#!'#5('(&('/#5!15!Q$22!15!(-$!&5$!/9!@8/K)!'#($8C'$Q5!̂ 8$9$88$+!
to above as ‘close informant interviews’) ^5$$I!$R?RI!g$29C$I!EFGL_R!

*'502155'9'01('/#!
"#!8$21('/#!(/!(-$!@8$5$#(!5(&+'$5I!5/;$!5@$0'9'0!'55&$5!8$21('#?!(/!;'502155'9'01('/#!;&5(!
D$! 1++8$55$+R! *'502155'9'01('/#! 8$9$85! (/! ‘when sensitivity and/or specificity of the 
@8/0$+&8$! (/! +$($0(! $K@/5&8$! 1#+Z/8! $99$ct is not perfect’ ^:$2?1+/W4/+8'?&$l! 1#+!
d2/801I!EFFNY!XPV_R!

3"6-"T%6"/"4-6$.#5#*.$
"#9/8;1('/#!/#!@8'#0'@12!2'9$(';$!/00&@1('/#I!15!Q$22!15!2$C$2!/9!$+&01('/#12!1((1'#;$#(I!
Q15!5$29W8$@/8($+!1#+!0/22$0($+!8$(8/5@$0('C$2)I!Q-'0-!'5!1!@/55'D2$!5/&80$!/9!8$0122!D'15!
^d15(!$(!12RI!EFFG_R!"#!8$21('/#!(/!/00&@1('/#12!02155I!1#/(-$8!@/($#('12!'55&$!'5! (-$!&5$!/9!
(-$!.Q$+'5-!5(1#+18+5!9/8!./0'/WM0/#/;'0!=2155'9'01('/#!^.M"_R!<-$5$!02155'9'01('/#5!18$!
currently considered somewhat ‘outdated’!D$01&5$!/9!0-1#?$5!'#!(-$!$+&01('/#12!5)5($;!
15!Q$22!15!'#!(-$!1;/&#(!/9!50-//2'#?!8$%&'8$+!9/8!+'99$8$#(!/00&@1('/#5!(-1(!-1C$!(16$#!
@210$!+&8'#?!8$0$#(!+$01+$5R!<-'5!Q15I!-/Q$C$8I!0/#5'+$8$+!8$21('C$2)!&#W@8/D2$;1('0I!1#+!
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$C$#!1!@/55'D2$!1+C1#(1?$I!0/#5'+$8'#?!Q-$#!(-$!;1`/8'()!/9!5(&+)!@18('0'@1#(5!^D/8#!'#!
GHPF_!Q$8$!10('C$! '#! (-$! 21D/&8!;186$(R! !>/Q$C$8I! 5/;$Q-1(!;/8$!@8/D2$;1('0! '5! (-$!
8$21('C$2)!08&+$!02155'9'01('/#!/9!5/0'/W$0/#/;'0!?8/&@5!'#!Q-'0-!/#2)!(-8$$!?8/&@5!Q$8$!
5@$0'9'$+!^5$$!1D/C$_R!7/8!$K1;@2$I!(-$!(-'8+!?8/&@I!Y8-#%T6",,5'$5/0$.%,:T%4),"(%0I!#/(!/#2)!
'#02&+$5! '#($8;$+'1($Z-'?-$8! #/#W;1#&12! Q/86$85I! @8/9$55'/#125! 1#+! &@@$8W2$C$2!
$K$0&('C$5I! D&(! 125/! 5$29W$;@2/)$+! '#+'C'+&125! 1#+! 918;$85R! 7'85(! 1#+! 9/8$;/5(I! (-'5!
;$8?'#?! /9! /00&@1('/#12! 01($?/8'$5! Q15! ;/('C1($+! D)! (-$! 5;122! 51;@2$! 5'l$! 1#+I! D)!
$K($#5'/#I!?8/&@!5'l$R!A-'2$! '(!+/$5!0/#5('(&($!1!@/($#('12! (-8$1(! (/! (-$!C12'+'()!/9! (-'5!
;$15&8$I!'(!5-/&2+!D$!&#+$82'#$+!(-1(!(-$!#&;D$8!/9!5$29W$;@2/)$+!'#+'C'+&125!Q15!5;122!
^ERX}I!!!a!EE_!1#+!(-$!#&;D$8!/9!918;$85!$C$#!5;122$8!^FRG}I!!!a!G_R!\#/(-$8!@21&5'D2$!
'55&$!8$21($+!(/!(-$!/@$81('/#12'l1('/#!/9!.M.!0/#0$8#5!(-$!&5$!/9!'#+'C'+&12I!81(-$8!(-1#!
-/&5$-/2+I! ;$15&8$5R! J$01&5$! ;$#I! @18('0&2182)! '#! @8$C'/&5! ?$#$81('/#5I! Q$8$! &5&122)!
;/8$! 5(8/#?2)! 1((10-$+! (/! (-$! 21D/&8! ;186$(! (-1#! Q/;$#! Q$8$I! '(! '5! @/55'D2$! (-1(!
-/&5$-/2+!02155!Q/&2+!-1C$!D$$#!1!;/8$!$99'0'$#(I!/8!1(!2$15(!0/;@2$;$#(18)I!;$15&8$!(/!
155$5!.M.!'#!(-$!@8$5$#(!5(&+'$5!^5$$I!$R?RI!M8'65/#I!GHVNu!M8'65/#!1#+!3/2+(-/8@$I!GHHEDu!
>$22$C'6I!GHVV_R!B#9/8(&#1($2)I!-/Q$C$8I!8$5@/#+$#(5!'#!(-$!>LFZ[[.A!5(&+'$5!Q$8$!#/(!
156$+!1D/&(!(-$!/00&@1('/#12!-'5(/8)!/9!(-$'8!5@/&5$R!!

F"'S$%/&-'"/4%/#$%[)".*'%.$
<he job exposure matrix that was used to assess individuals’ exposure to different work 
environment factors (Study II) offers relatively ‘crude’ measurements in the sense that it 
/#2)!@8/C'+$5!1??8$?1($!$5(';1($5!^/00&@1('/#12!;$1#5_R!<-'5!'5!1!@/($#('12!Q$16#$55I!15!
subjective experiences of one’s work environment might, depending on the exposure in 
%&$5('/#I!D$!$%&122)!/8!$C$#!;/8$!';@/8(1#(!(/!-$12(-!(-1#!10(&12!Q/86'#?!0/#+'('/#5R!,#!
(-$!/(-$8!-1#+I!(-$!&5$!/9!/00&@1('/#12!1C$81?$5!'5!@/($#('122)!1+C1#(1?$/&5!'#!(-$!5$#5$!
(-1(!$5(';1($5!18$!#/(!199$0($+!D)!'#+'C'+&12!+'99$8$#0$5!'#I!$R?RI!@$85/#12'()!1#+!?$#$812!
Q$22WD$'#?R!*/8$/C$8I!1#+!$C$#!(-/&?-!(-$!qM*!'5!5(81('9'$+!100/8+'#?!(/!2$#?(-!/9!(';$!
5@$#(!'#!(-$!/00&@1('/#!15!Q$22!15!1?$!1(!(-$!(';$!(-$!/00&@1('/#!Q15!-$2+I!Q$!&5$+!(-$!
0/;D'#$+!50/8$!9/8!8$15/#5!8$21($+!(/!+1(1!1C1'21D'2'()!^5$$!1D/C$_R!"#!8$21('/#!(/!$K@/5&8$!
+&81('/#I!'(!5-/&2+!D$!#/($+!(-1(!$C$#!(-/&?-!Q/;$#!Q-/!5(1($+!(-1(!(-$)!-1+!@8';18'2)!
D$$#!$#?1?$+!'#!+/;$5('0!Q/86!+&8'#?!Q/86'#?!1?$5!Q$8$!$K02&+$+!98/;!(-$!1#12)5$5I!
Q/;$#!Q-/!+'+!Q/86!;1)!5('22!-1C$!5@$#(!2/#?$8!@$8'/+5!(-1#!;$#!/&(5'+$!(-$!21D/&8!
;186$(R!!

3"6-5,$/%#Y"'S.$5/0$).(68","=-65,$0-.#'%..$
<-$!/@$81('/#12'l1('/#!/9!;$15&8$5!1#+!(-$!%&12'()!/9!(-$!910(/8!'#+'01(/85!&5$+!'#!.(&+)!
"""!1#+!"c!;&5(!125/!D$!106#/Q2$+?$+R!A'(-!8$?18+!(/!(-$!9/8;$8I!1!@/($#('12!5/&80$!/9!
#/#WC12'+'()!'5!(-$!+'99'0&2()!/9!+$2'#$1('#?!the extent to which individuals’ assessment of 
(-$'8! 5/0'12! 8$21('/#5!1(!/#$!5@$0'9'0! (';$!@/'#(!provides a ‘general’ description of their 
5/0'12! #$(Q/865! (-8/&?-/&(! 2'9$I! @18('0&2182)! ?'C$#! (-$! 0-1#?$5! '#! 5/0'12! 8$21('/#5! (-1(!
1?$'#?! ;'?-(! $#(1'2R! J)! (-$! 51;$! (/6$#I! '(! 5-/&2+! D$! 5(8$55$+! (-1(! 122! '#+'01(/85! /9!
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! PO!

@5)0-/2/?'012! +'5(8$55! &5$+! '#! .(&+)! "c! Q$8$! 5$29W8$@/8($+I! Q-'0-! ;$1#5! (-1(! (-$!
'#9/8;1('/#!/#I!$R?RI!@8$C'/&5!+$@8$55'/#!Q15!#/(!D15$+!/#!02'#'012!+1(1R!<-'5!'5!1!@/55'D2$!
5/&80$!/9!5)5($;1('0!;'502155'9'01('/#I!-/#%'$5,-5I!'#!(-$!5$#5$!(-1#!Q/;$#!;'?-(!D$!;/8$!
@8/#$!(/!8$@/8('#?!;$#(12!'22!-$12(-!/8!5);@(/;5!(-$8$/9!^['00'#$22'!1#+!A'26'#5/#I!EFFF_R!!

=/#9/&#+'#?!D'15!!
A confounder can be defined as ‘a variable related to two factors of interest that falsely 
obscures or accentuates the relationship between them’ ^*10g'##/#!$(!12RI!EFFFY!GLN_R!
q&5(!2'6$!'#!122!/9!(-$!@8$5$#(!5(&+'$5I!(-'5!'5!&5&122)!+$12(!Q'(-!(-8/&?-!(-$!'#02&5'/#!/9!
0/#9/&#+'#?!C18'1D2$5! ^/8!0/#(8/25_R! "#! (-$!@8$5$#(! (-$5'5I!1!#&;D$8!/9! 2'9$5()2$W8$21($+!
8'56! 910(/85! 9/8! +$;$#('1I! $R?RI! @-)5'012! '#10('C'()I! /D$5'()I! 5;/6'#?I! +'1D$($5! 1#+!
-)@$8($#5'/#!^d'C'#?5(/#!$(!12RI!EFGL_I!Q$8$!#/(!1++$+!15!0/#(8/25!'#!(-$!5(1('5('012!;/+$25R!
<-$! 8$15/#! 9/8! (-'5! '5! (Q/9/2+R! 7'85(! 1#+! 9/8$;/5(I! 122! /9! (-$5$! 910(/85! 9/22/Q! 5/0'12!
gradients, i.e., they are largely determined by individuals’ .M.!^5$$I!$R?RI!J8&##$8!$(!12RI!
GHHLu!*18;/(! 1#+! J$22I! EFGE_R! J)! $K($#5'/#I! (-'5!;$1#5! (-1(! D)! 0/#(8/22'#?! 9/8! 5&0-!
‘proximate’ risk factors, researchers run the risk of underestimating or obscuring the 
';@10(!/9!.M.!/#!-$12(-!^5$$I!$R?RI!d'#6!1#+![-$21#I!GHHOu![-$21#!$(!12RI!EFFN_R!A'(-!(-1(!
51'+I!$K02&+'#?!(-$;!';@2'$5I!#1(&8122)I!(-1(!'(!'5!#/(!@/55'D2$!(/!/D(1'#!1#)!$5(';1($5!/9!
(-$'8!'%,5#-&%$-4)56#!15!@/($#('12!;$+'1(/85R!j$(!(-'5!Q15!#/(!Q'(-'#!(-$!50/@$!/9!1#)!/9!(-$!
5(&+'$5R!.$0/#+I!.(&+)!"W"""!5$(!/&(!(/!$K@2'0'(2)!$K1;'#$!'#($810('/#!$99$0(5R!<-&5I!1++'#?!
9&8(-$8! 0/#(8/25! Q/&2+! -1C$! 0/;@2'01($+! (-$! '#($8@8$(1('/#! /9! (-$5$! @/($#('12! $99$0(5!
0/#5'+$81D2)!^5$$!1D/C$_R!!

M(-'012!0/#5'+$81('/#5!!
<-$!$K($#5'C$!$K1;'#1('/#5!(-1(!@18('0'@1#(5!'#!(-$!>LFZ[[.A!5(&+'$5!&#+$8?/!81'5$5!1!
#&;D$8! /9! $(-'012! 0/#0$8#5R! 7'85(I! @18('0'@1#(5! 18$! 156$+! (/! 8$5@/#+! (/! 1! 81#?$! /9!
@/($#('122)! 5$#5'('C$! %&$5('/#5! 0/#0$8#'#?I! $R?RI! @5)0-'1(8'0! 5);@(/;5! 1#+! 5$K&12'()R!
.$0/#+I!(-$)!18$!156$+!(/!+/#1($!D2//+!9/8!?$#$('0!1#12)5$5!1#+!(-$!5(&+'$5!$#(1'2!8$C'$Q5!
/9!;$+'012! 8$0/8+5R! <-'8+I!participants’! '#($22$0(&12! 9&#0('/#! '5! ($5($+! 1#+! '#9/8;1('/#!
8$?18+'#?! (-$'8!@5)0-'1(8'0! 9&#0('/#12!01@10'()! '5!/D(1'#$+!98/;!1! @8/K)! '#9/8;1#(I! 'R$RI!
98/;!5/;$/#$!/(-$8!(-1#!(-$!8$5@/#+$#(5!(-$;5$2C$5R!A-'2$!(-$!$K1;'#1('/#5!15!5&0-!
+/! #/(! '#C/2C$! 1#)! ;$+'012! 8'565I! 122! /9! (-$5$! @8/0$+&8$5! 0/&2+! D$! @$80$'C$+! 15! 1#!
'#98'#?$;$#(!/9!@$85/#12!'#($?8'()R!J)!$K($#5'/#I!(-'5!;16$5!'#9/8;1('/#!1D/&(!98$$+/;!
(/! @18('0'@1($I! 15! Q$22! 15! 1D/&(! (-$! 8'?-(! (/! ($8;'#1($! @18('0'@1('/#I! ';@$81('C$R! <-'5!
'#9/8;1('/#I! 15! Q$22! 15! '#9/8;1('/#! 1D/&(! (-$! @&8@/5$! /9! (-$! 5(&+)I!Q15! @8/C'+$+! '#!
Q8'(($#!9/8;R!.&D5$%&$#(2)I!'#9/8;$+!0/#5$#(I!125/!'#!Q8'(($#!9/8;I!Q15!1((1'#$+!98/;!122!
@18('0'@1#(5R!"#!015$5!/9!5$C$8$!0/?#'('C$!';@1'8;$#(I!@8/K)!0/#5$#(!Q15!/D(1'#$+!98/;!1!
#$K(W/9W6'#!^5$$!.Q$+'5-!4$5$810-!=/&#0'2I!EFGLu!A/82+!*$+'012!\55/0'1('/#I!EFGP_R!,9!
$%&12!';@/8(1#0$!'#!(-'5!0/#($K(!'5!1#/#);'()!1#+!0/#9'+$#('12'()!^'D'+R_R!=/#5$%&$#(2)I!'(!
5-/&2+!D$!#/($+!(-1(!(-/5$!Q-/!Q/86!Q'(-!(-$!5(&+'$5!;&5(!/D5$8C$!@8/9$55'/#12!5$08$0)!
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1#+!(-1(!0/22$0($+!+1(1!18$!5(/8$+!1(!.1-2?8$#561!B#'C$85'()!-/5@'(12!'#!100/8+1#0$!Q'(-!
@$8;'55'/#!98/;!<-$!.Q$+'5-!:1(1![8/($0('/#!\&(-/8'()R!<-&5I!(-$!+1(1!01##/(I!1#+!;&5(!
#/(I!D$!100$55$+!D)!&#1&(-/8'l$+! '#+'C'+&125!1#+!18$!/#2)!&5$+!9/8! 8$5$180-!@&8@/5$5R!
*/8$/C$8I!122!1#12)5$5!18$!0/#+&0($+!&5'#?!1#/#);'l$+!+1(1!1#+!/#2)!?8/&@W2$C$2!8$5&2(5!
18$!8$@/8($+R!\22!D2//+!51;@2$5!18$!5(/8$+!'#!1!D'/D1#6!1#+!-1#+2$+!'#!100/8+1#0$!Q'(-!
O5=$"4$1-"15/S%'$-$8V,."T$"68$.Z*S&U'0%/$424!fd1Q!/#!D'/D1#65!'#!(-$!-$12(-!018$!5$0(/8h!^.7.!
EFFEYEHL_R! <-&5I! (-$)! 18$! 1#/#);'l$+! 1#+! 01#! /#2)! D$! &5$+! 9/8! @&8@/5$5! 9/8! Q-'0-!
@18('0'@1#(5!-1C$!?'C$#!(-$'8!0/#5$#(R!\#/(-$8!6$)!15@$0(!/9!0/&#($810('#?!$K@$8'$#0$5!/9!
@8'C10)!'#98'#?$;$#(!'5!5$#5'('C'()!1#+!8$5@/#5'C$#$55!/#!(-$!@18(!/9!(-$!'#($8C'$Q$85R!"#!
8$21('/#!(/!(-'5I!'(!5-/&2+!D$!&#+$82'#$+!(-1(!122!$K1;'#1('/#5!Q$8$!0188'$+!/&(!D)!(81'#$+!
8$5$180-!#&85$5R!B@/#!+$($0('/#!/9!+'5$15$I!/8!8'56!910(/85!9/8!+'5$15$I!(-1(!8$%&'8$+!9&8(-$8!
'#C$5('?1('/#!/8!(8$1(;$#(I!@18('0'@1#(5!Q$8$!/99$8$+!1++'('/#12!-$2@R!7&8(-$8;/8$I!D$'#?!
02/5$I! /8! 8$21($+I! (/! 5/;$/#$! Q'(-! +$;$#('1! '5! /9($#! @$80$'C$+! 15! D/(-! +'99'0&2(! 1#+!
5(8$559&2R! >/Q$C$8I! (-$! 02/5$! '#9/8;1#(! '#($8C'$Q5! /99$8! 8$21('C$5! 1#! /@@/8(&#'()! (/!
+'50&55!(-$5$!+'99'0&2('$5!Q'(-!1#!$K@$8(!Q-/I! '#! (&8#I!-15! (-$!1D'2'()! (/!@8/C'+$! 9&8(-$8!
1+C'0$!1#+! '#9/8;1('/#R!7'#122)I! '(! 5-/&2+!D$! 5(8$55$+! (-1(!122!>LFZ[[.A!$K1;'#1('/#!
Q1C$5! Q$8$! 1@@8/C$+! D)! (-$! 8$?'/#12! M(-'012! 4$C'$Q! J/18+! 9/8! ;$+'012! 8$5$180-! '#!
3/(-$#D&8?I!.Q$+$#Y!EFFF!^8$9Y!eNFEWHH_I!EFFN!^8$9Y!<NOP!FN_I!EFFH!^8$9Y!FLOWFH_R!
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.&;;18)!/9!9'#+'#?5!

!
!
"#! (-'5! 0-1@($8I! "! 8$C'$Q! (-$! ;1'#! 9'#+'#?5! /9! (-$! @8$5$#(! (-$5'5! D)! @8/C'+'#?! D8'$9!
5&;;18'$5!/9! (-$! 9/&8!$;@'8'012! 5(&+'$5!&@/#!Q-'0-! '(! '5!D15$+R!*/8$!5@$0'9'0122)I! (-$!
5(&+'$5!8$21($!(/!(-$!;1'#!8$5$180-!%&$5('/#5!^5$$!=-1@($8!G_!/9!(-$!(-$5'5I!1#+!D&'2+!&@/#!
$10-!/(-$8I!15!9/22/Q5Y!.(&+)!"!21)5!(-$!9/&#+1('/#!&@/#!Q-'0-!(-$!/(-$8!5(&+'$5!8$5(R!"(!
+/$5!5/!D)!156'#?!Q-$(-$8!.M.!0/&2+!'#!910(!;/+$81($!(-$!'#08$15$+!8'56!/9!+$;$#('1!(-1(!
0188)'#?!/#$!/8!;/8$!0/@'$5!/9!(-$!GE7H!εN!122$2$!';@2'$5R!"(!125/!1++8$55$5!(-$!%&$5('/#!
/9!Q-$(-$8!5&0-!@/55'D2$!;/+$81('/#5!9/22/Q!1!5';'218!@1(($8#!1;/#?!;$#!1#+!Q/;$#R!
>1C'#?!'+$#('9'$+!(-1(!-'?-!.M.!5$$;5!(/!D&99$8!(-$!$99$0(!/9!GE7H!ε4 among men but 
#/(!1;/#?!Q/;$#I!.(&+)!""!1#+!"""!5$(!/&(!(/!$K@2/8$!(Q/!;$0-1#'5;5!(-1(!0/&2+!@/55'D2)!
5-$+!9&8(-$8!2'?-(!/#!(-$!2'#6!D$(Q$$#!5/0'/W$0/#/;'0!^+'5_1+C1#(1?$!1#+!+$;$#('1!8'56I!
15!Q$22!15!/#!(-$!@8$C'/&52)!'+$#('9'$+!5$K!+'99$8$#0$5Y!Q/86!$#C'8/#;$#(!$K@/5&8$5!1#+!
5/0'12! #$(Q/865R! 7&8(-$8I! D/(-! /9! (-$5$! 5(&+'$5! '#C$5('?1($! (-$! @/55'D'2'()! /9! ?$#$W
;$0-1#'5;!'#($810('/#5R!7'#122)I!.(&+)!"c!($5(5!(-$!155&;@('/#!(-1(!(-$!Q$22W$5(1D2'5-$+!
5$K!+'99$8$#0$! '#! 2'9$(';$! 8'56!/9! +$;$#('1! 0/&2+!@18(2)! D$! (-$! 8$5&2(! /9! +'99$8$#0$5! '#!
$+&01('/#12! 1((1'#;$#(! 1#+Z/8! '#! $K@$8'$#0$5! /9! =%/%'5,$ ).(68","=-65,$ 0-.#'%..9! 81(-$8! (-1#!
simply a consequence of women’s longer life expectancyR!

.(&+)!"!!
>155$2?8$#!=RI!M6D81#+!>RI!7n55D$8?!*R*RI!o$(($8?8$#!\RI!o$(($8D$8?!>RI!J2$##/Q!gRI!
.6//?!"RI!p!>122$8]+!JR!^EFGV_R!GE7H$ε4!1#+!(-$!2/#?!18;!/9!5/0'12!'#$%&'()Y!M5(';1($+!
$99$0(5!/9!5/0'/W$0/#/;'0!5(1(&5!1#+!5$K!/#!(-$!(';'#?!/9!+$;$#('1!/#5$(R!G=%-/=$I$3"6-%#(9$
PH^H_Y!GHOGWGHLOR!
!
<-$!8'56!/9!+$C$2/@'#?!+$;$#('1! '5!&#$C$#2)!+'5(8'D&($+! '#! (-$!@/@&21('/#R! "#+'C'+&125!
Q'(-!2/Q!.M.!18$!1(!?8$1($8!8'56!/9!+$C$2/@'#?!+'99$8$#(!9/8;5!/9!(-'5!+'5$15$I!1#+!2/Q!.M.!
-15!125/!D$$#!5&??$5($+!(/!+'5@8/@/8('/#122)!199$0(!Q/;$#I!$5@$0'122)!1;/#?!(-$!/2+$5(!
/2+R!7&8(-$8;/8$I!'#+'C'+&125!0188)'#?!(-$!GE7H!ε4 allele are known to run a threeW!(/!
9'9($$#9/2+!8'56!/9!+$C$2/@'#?!+$;$#('1R!U$C$8(-$2$55I!5(&+'$5!/9!Q-$(-$8I!1#+!-/QI!5/0'12!
'#$%&'('$5!'#($810(!Q'(-!'#+'C'+&12!?$#$('0!$#+/Q;$#(5!'#!(-$!+$C$2/@;$#(!/9!+$;$#('1!
18$! 5('22! 50180$R! <-&5I!Q$! $K1;'#$+Y! G_!Q-$(-$8! .M.! ^-$8$! '#+'01($+!D)! $+&01('/#! 1#+!
/00&@1('/#12!02155_!0/&2+!;/+$81($!(-$!$99$0(!/9!GE7H!ε4 allele and 2) the extent to which 
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!PV!

5&0-!5/0'/W$0/#/;'0!;/+$81('/#5!+'99$8$+!D$(Q$$#!;$#!1#+!Q/;$#R!<-$!1#12)5$5!Q$8$!
D15$+!/#!1!51;@2$!/9!OVF!'#+'C'+&125!98/;!(-$!>LFZ[[.A!5(&+'$5I!1#+!+1(1!Q$8$!1#12)5$+!
&5'#?!=/K!@8/@/8('/#12!-1l18+5!8$?8$55'/#R!!

"#!?$#$812I!(-$!8$5&2(5!5&??$5(!(-1(!(-$8$!'5!1#!'#($810('/#!$99$0(!D$(Q$$#!.M.!1#+!
GE7H! ε4 in relation to dementia onset, at least among men. More specifically, they 
'#+'01($!(-1(!5&50$@('D'2'()!(/!+$;$#('1!1;/#?!;12$!GE7H!ε4 carriers is dependent on 
.M.I!15!'#+'01($+!D)!(-$!910(!(-1(!'(!Q15!/#2)!+$($0(1D2$!1;/#?!'#+'C'+&125!Q'(-!1!@8';18)W
2$C$2! $+&01('/#! 1#+Z/8! '#! D2&$W0/2218! /00&@1('/#5R! "#! 0/#(815(I! 1;/#?! Q/;$#I! (-$!
+'99$8$#0$! '#! $99$0(! D$(Q$$#! 0188'$85Z#/#W0188'$85! Q15! #/(! 15! 02$182)! 8$21($+! (/! .M.R!
A/;$#!Q-/!-1+!D$$#!$;@2/)$+!'#!Q-'($W0/2218!/00&@1('/#5I!1#+!Q-/!+'+!#/(!0188)!(-$!
GE7H!ε4 allele, generally developed dementia later in life!0/;@18$+!(/!D2&$W0/2218!Q/86$85!
1#+!ε4 carriersR!>/Q$C$8I!1;/#?!Q/;$#!Q-/!0188'$+!(-$!122$2$I!(-$!(';$!(/!+'5$15$!/#5$(!
'#!(-$!Q-'($W0/2218!?8/&@5!Q15!/#!1!@18!Q'(-!(-1(!/9!Q/;$#!'#!D2&$W0/2218!/00&@1('/#5R!

<Q/!@/($#('12!$K@21#1('/#5!9/8!(-$!+'99$8'#?!8$5&2(5!1;/#?!;$#!1#+!Q/;$#!Q$8$!
'+$#('9'$+R!7'85(I!1#+!@18('0&2182)!9/8!1!0/-/8(!D/8#!'#!GHPFI!218?$!5)5($;1('0!+'99$8$#0$5!
existed in men’s and women’s labour market/educational trajectories. Consequently, 
women’s own occupational class or educational level might not necessarily capture their 
‘actual’ .M.I!';@2)'#?!(-1(!0/;;/#2)!&5$+!5/0'/W$0/#/;'0!'#+'01(/85!0/&2+!D$!2$55!Q$22!
5&'($+!(/!5(&+)'#?!5&0-!differences in older women’s health. Second, it is likely that the 
1+C1#(1?$5!100/;@1#)'#?! 0$8(1'#!5/0'/W$0/#/;'0! @/5'('/#5!Q$8$!?8$1($8! 9/8!;$#!(-1#!
(-$)! Q$8$! 9/8! Q/;$#R! 7/8! $K1;@2$I! Q-'2$! ;1#)! @/($#('12! +$;$#('1! 8'56! 910(/85! 18$!
?$#$8122)!;/8$! 0/;;/#! 1;/#?!D2&$W0/2218!Q/86$85! (-1#! 1;/#?!Q-'($W0/2218!Q/86$85I!
(-$)!18$!125/!;/8$!0/;;/#!1;/#?!Q/;$#!(-1#!1;/#?!;$#!Y-#8-/!@810('0122)!122!.M.!
?8/&@5R!!

.(&+)!""!
>155$2?8$#!=RI!:$22C$!dRI!M6D81#+!>RI!o$(($8?8$#!\RI!o$(($8D$8?!>RI!J2$##/Q!gRI!.6//?!
"RI!p!>122$8]+!JR!^EFGV_R!./0'/$0/#/;'0!5(1(&5I!?$#+$8!1#+!+$;$#('1Y!<-$!'#92&$#0$!/9!
Q/86! $#C'8/#;$#(! $K@/5&8$5! 1#+! (-$'8! '#($810('/#5! Q'(-! GE7H$ ɛNR!3"6-5,$ 36-%/6%$ I$
J%0-6-/%$C33JD$E")*,5#-"/$>%5,#89$OY!GLGWGLHR!!
!
*/5(! '#+'C'+&125! 5@$#+! 1! C15(! 1;/&#(!/9! (';$! 1(!Q/86! (-8/&?-/&(! 2'9$I! 1#+! ?'C$#! (-$!
0/#5'+$81D2$!.M.!1#+!5$K!+'99$8$#0$5!'#!Q/86!$#C'8/#;$#(!$K@/5&8$5I!Q$!-)@/(-$5'l$+!
(-1(!(-$!5/0'12!?81+'$#(!'#!+$;$#('1!0/&2+I!1(!2$15(!@18(2)I!D$!1((8'D&($+!(/!+'99$8$#0$5!'#!
Q/86!$#C'8/#;$#(R!=/#5$%&$#(2)I!Q$!$K@2/8$+!(-$!8$21('/#5-'@5!D$(Q$$#!+$;$#('1!1#+!
9'C$! Q/86! $K@/5&8$! 0-1810($8'5('05! ^Q/86! 0/#(8/2I! 5&@@/8(I! @5)0-/2/?'012! +$;1#+5I!
@-)5'012!+$;1#+5!1#+! `/D!-1l18+5_I!122!/9!Q-'0-!18$!6#/Q#!(/!D$!&#$C$#2)!+'5(8'D&($+!
D$(Q$$#! +'99$8$#(! 5/0'/W$0/#/;'0! ?8/&@5I! 15! Q$22! 15! D$(Q$$#! ;$#! 1#+! Q/;$#R!
.@$0'9'0122)I!Q$!$K1;'#$+!Q-$(-$8!1#)!/9!(-$5$!$K@/5&8$5!0/&2+!;/+$81($!(-$!';@10(!/9!
(-$!GE7H!ɛN!122$2$I!1#+!Q-$(-$8! 5$K!+'99$8$#0$5!$K'5($+! '#! (-'5!8$5@$0(R!<-$!$;@'8'012!
1#12)5$5! Q$8$! D15$+! /#! +1(1! 98/;! (-$! >LFZ[[.A! 5(&+'$5! ^!aGFGH_I! '#! Q-'0-! 122!
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! PH!

@18('0'@1#(5!Q$8$!156$+!(/!5@$0'9)!(-$'8!;1'#!/00&@1('/#!'#!98$$!($K(R!.&D5$%&$#(2)I!(-$5$!
+1(1!Q$8$!2'#6$+!(/!(-$!C12'+1($+!q/D!MK@/5&8$!*1(8'K!^qM*_R!\22!;&2('C18'1($!1#12)5$5!
Q$8$!0/#+&0($+!&5'#?!D'#18)! 2/?'5('0! 8$?8$55'/#!1#+!9/0&5$+!5@$0'9'0122)!/#!?$#$WQ/86!
$K@/5&8$!'#($810('/#5R!

<-$!8$5&2(5!5&??$5(!(-1(!-/2+'#?!1!-'?-W0/#(8/2!@8/9$55'/#!'5!@/($#('122)!@8/($0('C$!
9/8!;$#I!D&(!#/(!9/8!Q/;$#R!7/8!'#5(1#0$I!1;/#?!;12$5I!(-$!$99$0(!/9!GE7H!ɛN!Q15!/#2)!
5'?#'9'01#(!1(!2/Q$8!2$C$25!/9!0/#(8/2I!Q-'0-!';@2'$5!that male carriers could be ‘protected’ 
D)! @8$C'/&5! 1D'2'('$5! (/! $K$8(! 0/#(8/2! /C$8! (-$'8! Q/86! 5'(&1('/#R! <-$! @1(($8#! /D5$8C$+!
1;/#?!Q/;$#!Q15!+'8$0(2)!(-$!/@@/5'($I!'R$RI!(-$!$99$0(!/9!GE7H!ɛN!Q15!/#2)!5'?#'9'01#(!
1(! -'?-$8! 2$C$25! /9! 0/#(8/2R! "#! D/(-! 015$5I! (-$5$! 8$5&2(5! 8$;1'#$+! 5'?#'9'01#(! Q-$#!
0/#(8/22'#?!9/8!D/(-!/00&@1('/#12!02155!1#+!$+&01('/#"!

=/#5'+$8'#?!5/;$!/9!(-$!@/($#('12!@1(-/2/?'012!@1(-Q1)5!D$(Q$$#!Q/86!$K@/5&8$5!
1#+! +$;$#('1I! '(! 1@@$185! 8$15/#1D2$! (-1(! Q/86! 0/#(8/2! 5(1#+5! /&(! ^1;/#?! ;$#_! 15! 1!
@8/($0('C$!910(/8R!"#!910(I!@8$C'/&5!5(&+'$5!-1C$!8$@$1($+2)!2'#6$+!Q/86!0/#(8/2!(/!/(-$8!
6#/Q#!+$;$#('1!8'56Z@8/($0('C$!910(/85!^$R?RI!5(8$55!1#+!56'22!+'508$('/#_R!A'(-!8$9$8$#0$!
(/! (-$!8$5&2(5!/D(1'#$+!1;/#?!Q/;$#I! '(! 5-/&2+!D$!#/($+! (-1(I! '#! (-$!@8$5$#(!51;@2$I!
human service workers make up a large proportion of the women in the ‘high control’ 
?8/&@R!>/Q$C$8I!8$@/8($+2)!';@/8(1#(!5(8$55/85!'#!(-$5$!@8/9$55'/#5I!5&0-!15!$;/('/#12!
+$;1#+5I!18$!#/(!'#02&+$+!'#!(-$!qM*R!"(!'5!(-&5!@/55'D2$!(-1(!12(-/&?-!(-$5$!Q/;$#!Q$8$!
$K@/5$+!(/!0$8(1'#!91C/&81D2$!0/#+'('/#5!'#!(-$!21D/&8!;186$(I!(-$)!Q$8$!125/!$K@/5$+!(/!
&#;$15&8$+I! 1+C$85$! /#$5R! 7&8(-$8I! '(! '5! 8$15/#1D2$! (/! 155&;$! (-1(! Q/;$#! '#! (-'5!
?$#$81('/#I!$C$#!(-/5$!Q-/!Q/86$+!9&22W(';$!'#!@8/9$55'/#12!/00&@1('/#5I!Q$8$!$K@$0($+!
(/!5-/&2+$8!(-$!;1'#!8$5@/#5'D'2'()!9/8!+/;$5('0!0-/8$5R!B2(';1($2)I!(-'5!;1)!-1C$!8$5&2($+!
'#!1!?8$1($8!(/(12!Q/862/1+!1#+!(-$8$D)!'#!$2$C1($+!5(8$55!2$C$25R!!

.(&+)!"""!
A&!qI!>155$2?8$#!=RI!o$(($8?8$#!\RI!o$(($8D$8?!>RI!J2$##/Q!gRI!.6//?!"RI!p!>122$8]+!JR!
^EFGV_R!<-$!';@10(!/9!5/0'12!#$(Q/865!1#+!GE7H!ɛN!/#!+$;$#('1!1;/#?!/2+$8!1+&2(5Y!
<$5(5! /9! @/55'D2$! '#($810('/#5R! G=-/=$ I$ J%/#5,$ >%5,#82$ \+C1#0$! /#2'#$! @&D2'01('/#I!
-((@5YZZ+/'R/8?ZGFRGFVFZGPXFLVXPREFGVRGOPGPXV!
!
\5!/9!(/+1)I,5/0'12!'5/21('/#!'5!0/#5'+$8$+!1#!'#92&$#('12!+$;$#('1!8'56!910(/8R!j$(I!5(&+'$5!
(-1(!`/'#(2)!$K1;'#$!(-$!'#92&$#0$!/9!(-$!GE7H!$N!122$2$!1#+!5/0'12!#$(Q/865I!15!Q$22!15!
@/($#('12! '#($810('/#5!D$(Q$$#! (-$5$I! 18$! 9$Q! 1#+! (-$'8! 8$5&2(5! 5/;$Q-1(! '#0/#02&5'C$R!
*/8$/C$8I!5/0'12!5&@@/8(!5$$;5!(/!9/22/Q!5/0'12!?81+'$#(5!–!'#!91C/&8!/9I!$R?RI!Q/;$#!1#+!
'#+'C'+&125! /00&@)'#?! -'?-$8! @/5'('/#5! '#! (-$! 5/0'12! -'$8180-)R! <-&5I! '#! .(&+)! """I! Q$!
$K1;'#$+!Q-$(-$8!5/0'12!#$(Q/865!0/&2+!;/+$81($!(-$!1+C$85$!$99$0(!/9!(-$$GE7H!$N!
122$2$!1#+I!125/I!Q-$(-$8!5$KW5@$0'9'0!@1(($8#5!$K'5($+!'#!(-'5!8$5@$0(R!A$!&('2'l$+!+1(1!98/;!
1!51;@2$!/9!OVF!'#+'C'+&125!/D(1'#$+!(-8/&?-!(-$!>LFZ[[.A!5(&+'$5R!MK@2/81(/8)!910(/8!
1#12)5'5! Q15! @$89/8;$+! (/! $#1D2$! 1! D$(($8! 0/#0$@(&12! &#+$85(1#+'#?! /9! (-$! 8$21('/#5!
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!NF!

D$(Q$$#!+'99$8$#(!'#+'01(/85!/9!5/0'12!#$(Q/865R!.&D5$%&$#(2)I!;&2('C18'1($!1#12)5$5!Q$8$!
0/#+&0($+!&5'#?!=/K!@8/@/8('/#12!-1l18+5!8$?8$55'/#R!7/22/Q'#?!(-$!910(/8!1#12)5'5I!(Q/!
&#+$82)'#?!910(/85!Q$8$!8$(1'#$+Y!G_!@8$5$#0$!/9!1!02/5$!5/0'12!#$(Q/86!1#+!E_!@8$5$#0$!/9!
1!+'5(1#(!5/0'12!#$(Q/86R!

4$5&2(5! 98/;! (-$! ;&2('C18'1($! 1#12)5$5! '#+'01($+! (-1(I! '#! (-$! (/(12! 51;@2$I! (-$!
@8$5$#0$!/9!1!02/5$!5/0'12!#$(Q/86!0/&2+!-1C$!1#!'#C$85$!$99$0(!/#!1?$!/9!+$;$#('1!/#5$(I!
125/!Q-$#!0/#(8/22'#?!9/8!122!0/C18'1($5!$K0$@(!$+&01('/#R!>/Q$C$8I!Q-$#!(-$!51;@2$!Q15!
5(81('9'$+!D)!5$KI!1!+'99$8$#(!';1?$!$;$8?$+R!\;/#?!Q/;$#I!/#2)!(-$!@8$5$#0$!/9!1!+'5(1#(!
5/0'12! #$(Q/86! Q15! $5(';1($+! (/! @/5(@/#$! /#5$(! ^125/! &#+$8! 0/#(8/2! 9/8! 0/C18'1($5_I!
Q-$8$15! 1;/#?! ;$#! (-$! 5'?#'9'01#(! 155/0'1('/#5! D$(Q$$#! 02/5$! 5/0'12! #$(Q/865! 1#+!
+$;$#('1! +'+!#/(! 8$;1'#! 19($8! 0/#(8/22'#?! 9/8! 0/C18'1($5R!>/Q$C$8I! #/! 5'?#'9'01#(! 5$KW
#$(Q/86! '#($810('/#5!0/&2+!D$!0/#9'8;$+I!1#+!#/! '#($810('/#5!D$(Q$$#!5/0'12!#$(Q/865!
1#+!(-$!GE7H!$N!122$2$!Q$8$!+$($0($+R!,

"#!2'#$!Q'(-!$182'$8!9'#+'#?5I!/&8!8$5&2(5!?$#$8122)!0/#9'8;$+!(-$!';@/8(1#0$!/9!5/0'12!
#$(Q/865!'#!@/5(@/#'#?!+$;$#('1!/#5$(R!\5!@8$C'/&52)!5&??$5($+I!(-$5$!155/0'1('/#5!0/&2+!
@/55'D2)! D$! 1((8'D&($+! (/I! $R?RI! (-$! 910(! (-1(! 5/0'12! 5&@@/8(! -15! 1! @/5'('C$! ';@10(! /#!
individuals’ emotional state by lower'#?! 5(8$55! 2$C$25I! 1#+! (-$8$D)! @8$C$#('#?!
018+'/C150&218!8'56R!"#!1++'('/#I!(-$!8$5&2(5!/D(1'#$+!'#+'01($!(-1(!(-$!';@10(!/9!-1C'#?!1!
5/0'12! #$(Q/86! /#! +$;$#('1! 8'56! ;1)! +'99$8! 1;/#?! ;$#! 1#+! Q/;$#R! MC$#! (-/&?-!
5'?#'9'01#(!'#($810('/#!$99$0(5!D$(Q$$#!5$K!1#+!5/0'12!#$(Q/865!0/&2+!#/(!D$!0/88/D/81($+I!
Q-'0-! ;$1#5! (-1(! (-$! /D5$8C$+! +'99$8$#0$5! ;&5(! D$! '#($8@8$($+! Q'(-! 01&('/#I! (-$)!
0/88$5@/#+! Q$22! Q'(-! 9'#+'#?5! 98/;! /(-$8! 5(&+'$5! (18?$('#?! 5$K! +'99$8$#0$5! '#! 5/0'12!
8$21('/#5R!7/8!$K1;@2$I!+$5@'($!(-$!910(!(-1(!Q/;$#!18$!6#/Q#!(/!-1C$!218?$8!#$(Q/865!
1#+! ;/8$! 02/5$! 98'$#+5! (-1#! ;$#! +/I! Q/;$#! ;/8$! /9($#! 8$@/8(! 9$$2'#?! 2/#$2)! 1#+I!
1++'('/#122)I!1@@$18!(/!@$80$'C$!2/#$2'#$55!15!1!;/8$!5$C$8$!@8/D2$;!(-1#!;$#!+/R!!!

.(&+)!"c!
>155$2?8$#!=RI!M6D81#+!>RI!>122$8]+!JRI!7n55D$8?!*R*RI!o$(($8?8$#!\RI!q/-1#55/#!dRI!
.6//?! "! p!:$22C$! dR! ^5&D;'(($+!;1#&508'@(_R! .$K! +'99$8$#0$5! '#! +$;$#('1Y! ,#! (-$!
@/($#('122)! ;$+'1('#?! $99$0(5! /9! $+&01('/#12! 1((1'#;$#(! 1#+! $K@$8'$#0$5! /9! @5)0-/W
2/?'012!+'5(8$55!
!
,2+W1?$! +$;$#('15! 18$! 6#/Q#! (/! +'5@8/@/8('/#122)! 199$0(! ;$;D$85! /9! +'51+C1#(1?$+!
?8/&@5I!5&0-!15!Q/;$#!1#+!'#+'C'+&125!Q'(-!2/Q!$+&01('/#12!1((1'#;$#(R!J$01&5$!1?$!'5!1!
;1`/8! +$;$#('1! 8'56! 910(/8I! (-$! -'?-$8! 2'9$(';$! 8'56! 1;/#?! Q/;$#! -15! ;1'#2)! D$$#!
1((8'D&($+! (/! (-$'8! 2/#?$8! 2'9$! $K@$0(1#0)R!>/Q$C$8I!0/#5'+$8'#?!-'5(/8'012! '#$%&'('$5! '#!
($8;5!/9!100$55!(/!$+&01('/#!D$(Q$$#!(-$!5$K$5I!15!Q$22!15!(-$!5$K!1#+!5/0'/W$0/#/;'0!
?81+'$#(5! '#! ;1#)! +$;$#('1! 8'56! 910(/85I! (-$! ';@10(! /9! 5$KI! 1#+! 5&D5$%&$#(! ?$#+$8!
'#$%&'()I!'5!2'6$2)!(/!D$!;/8$!;&2('910$($+!(-1#!(-'5!$K@21#1('/#!';@2'$5R!\00/8+'#?2)I!Q$!
&5$+! 0/#9'8;1(/8)! 910(/8! 1#12)5'5! 1#+! 5(8&0(&812! $%&1('/#! ;/+$22'#?! (/! ($5(! Q-$(-$8!
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! NG!

+'99$8$#0$5!'#!$+&01('/#12!1((1'#;$#(!1#+!$K@$8'$#0$5!/9! =%/%'5,$).(68","=-65,$0-.#'%..!0/&2+!
;$+'1($!(-$!155/0'1('/#!D$(Q$$#!9$;12$!5$K!1#+!+$;$#('1R!:1(1!Q$8$!/D(1'#$+!98/;!(-$!
>LFZ[[.A!5(&+'$5!^#aVHE_R!

A-'2$!(-$!8$5&2(5!0/&2+!#/(!0/88/D/81($!(-$!#/('/#!(-1(!$+&01('/#!+'8$0(2)!;$+'1($5!
(-$!$99$0(!/9!5$K!/#!+$;$#('1I!2$C$2!/9!+'5(8$55!Q15!@8$+'0($+!D/(-!D)!9$;12$!5$K!1#+!D)!
$+&01('/#!1#+I! '#! (&8#I! 5-/Q#!(/!D$!5'?#'9'01#(2)!155/0'1($+!Q'(-!+$;$#('1I! $C$#!Q-$#!
0/#(8/22'#?! 9/8! 0/#9/&#+$85R! >/Q$C$8I! Q-$#! (';$! 98/;! D15$2'#$! (/! +'1?#/5'5! Q15!
'#08$15$+!^D)!5$%&$#('12!$K02&5'/#!/9!+$;$#('1!015$5_I!(-$!$99$0(!/9!+'5(8$55!/#!+$;$#('1!
Q15!#/!2/#?$8!5'?#'9'01#(R!

,C$8122I!(-$!9'#+'#?5!/9!(-$!9/&8(-!5(&+)!5&??$5(I!'#!2'#$!Q'(-!@8$C'/&5!8$5$180-I!(-1(!
5/0'12!^+'5_1+C1#(1?$I!'#!(-'5!015$!'#+'01($+!D)!9$;12$!5$KI!@8$+'0(5!?$#$812!@5)0-/2/?'012!
+'5(8$55R!MC$#! (-/&?-! '(!01##/(!D$!0/#02&+$+!Q'(-!0$8(1'#()! (-1(!+'5(8$55!;$+'1($5! (-$!
$99$0(5!/9!9$;12$!5$K!/#!+$;$#('1!^D$01&5$!8$C$85$!01&512'()!01##/(!D$!+$9'#'($2)!8&2$+!/&(!
1(!(-'5!@/'#(_I!(-'5!-)@/(-$5'5!Q15!@18(2)!5&@@/8($+!D)!(-$!+1(1R!=/#5$%&$#(2)I!Q-'2$!(-$!
#$$+!9/8!2/#?'(&+'#12!5(&+'$5!Q'(-!2/#?$8!9/22/QW&@!;&5(!D$!&#+$82'#$+I!(-$!@8$5$#(!5(&+)!
0/#(8'D&($5!(/!(-$!0&88$#(!5(1($!/9!8$5$180-!D)!5&??$5('#?!1!818$2)!106#/Q2$+?$+!@1(-Q1)!
D$(Q$$#!+$;$#('1!1#+!/#$!/9!'(5!;1'#!5(8&0(&812!+$($8;'#1#(5R!\5!5&0-I!'(!125/!-'?-2'?-(5!
(-$! ';@/8(1#0$!/9! 5(&+'$5! @8/;/('#?! 1!;/8$!#&1#0$+!&#+$85(1#+'#?!/9! -/Q! 1#+!Q-)!
5/0'12!'#$%&'()!'#92&$#0$5!+$;$#('1!8'56!21($8!'#!2'9$R!!
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!
<-$! /C$8180-'#?! 1';! /9! (-'5! (-$5'5! -15! D$$#! (/! 9&8(-$8! $K@21'#! (-$! /00&88$#0$! /9!
Alzheimer’s disease and other dementias by studying the longW($8;!';@10(!/9!02155W!1#+!
?$#+$8WD15$+!'#$%&'('$5I!15!Q$22!15!D)!$K@2/8'#?!Q-$(-$8!(-$'8!8$21($+!;$0-1#'5;5!0/&2+!
;/+$81($! ?$#$('0! 8'56R! =$#(812! (/! (-'5! $#+$1C/&8! -15! D$$#! (-$! 8$0/?#'('/#! /9! 5/0'12!
'#$%&'()! 15! ;&2('910$($+I! 1#+! /9! @/($#('12! '#($85$0('/#5! D$(Q$$#! +'99$8$#(! +8'C$85! /9!
5(8&0(&812! ^+'5_1+C1#(1?$R! \22! 9/&8! 5(&+'$5! /#! Q-'0-! (-$! (-$5'5! '5! D15$+! 5-/&2+! D$!
0/#5'+$8$+!$K1;@2$5!/9!1#!'#($8+'50'@2'#18)!$99/8(!(/!'#0/8@/81($!6#/Q2$+?$I!(-$/8)!1#+!
$K@$8('5$!98/;!+'99$8$#(!9'$2+5!5/!15!(/!08$1($!1!;/8$!-/2'5('0!&#+$85(1#+'#?!/9!+$;$#('1!
1$('/2/?)R!=/#5'+$8$+!`/'#(2)I!(-$!8$5&2(5!&#+$82'#$!(-1(!'#($85$0('/#5!D$(Q$$#!5)5($;5!/9!
5(8&0(&812! '#$%&'()I! 5&0-! 15! (-1(! D$(Q$$#! 02155! 1#+! ?$#+$8I! ;&5(! D$! (16$#! '#(/!
0/#5'+$81('/#! '9! Q$! 18$! (/! D$(($8! &#+$85(1#+! (-$! 0/;@2$K'()! /9! +$;$#('1! +'5/8+$85R!
\++'('/#122)I! (-$)! 5&??$5(! (-1(! ?$#$('0! $#+/Q;$#(5! 01#! 10(&122)! D$! ;/+$81($+! D)!
$K($8#122)! ';@/5$+! 910(/85R! "#! (-'5! 0-1@($8I! "! Q'22! +'50&55! 1#+! 9&8(-$8! $K$;@2'9)! (-$5$!
8$5&2(5!'#!8$21('/#!(/!(-$!9/&8!5(&+'$5R!\00/8+'#?2)I!"!D$?'#!D)!8$(&8#'#?!(/!(-$!(Q/!0$#(812!
(-$;$5! 18/&#+! Q-'0-! (-'5! (-$5'5! 8$C/2C$5! ^5$$! =-1@($8! "_I! 15! Q$22! 15! (-$'8! 8$5@$0('C$!
8$5$180-!%&$5('/#5R!"!+'50&55!$10-!/9!(-$;!'#!(&8#!1#+!0/#02&+$!D)!5)#(-$5'l'#?!(-$!;1'#!
9'#+'#?5!1#+!0/#5'+$8'#?!5/;$!@/55'D2$!+'8$0('/#5!9/8!9&(&8$!8$5$180-R!!!!!

*/+$81('/#!/9!?$#$('0!8'56!'#!+$;$#('1!–!(-$!@/($#('12!
'#92&$#0$!/9!02155!1#+!'(5!155/0'1($+!;$0-1#'5;5!
,9! 0$#(812! '#($8$5(! (/! (-$! @8$5$#(! (-$5'5! -15! D$$#! (-$! %&$5('/#! /9! Q-$(-$8! $K($8#122)!
';@/5$+!910(/85I!5&0-!15!02155!1#+!'(5!155/0'1($+!;$0-1#'5;5I!01#!;/+$81($!?$#$('0!8'56!
'#!(-$!+$C$2/@;$#(!/9!+$;$#('1R!<-'5!%&$5('/#!/8'?'#122)!+81Q5!/#!(-$!/D5$8C1('/#!(-1(!1!
C15(! #&;D$8!/9!5(&+'$5! -1C$!$K1;'#$+! (-$! ';@10(! /9! .M.! ^'#! (-'5! 0/#($K(!;/5(! /9($#!
'#+'01($+!D)!$+&01('/#_!'#!8$21('/#!(/!+$;$#('1!8'56I!(-$8$D)!$5(1D2'5-'#?!'(!15!/#$!/9!(-$!
;1`/8!@8/($0('C$!910(/85!^5$$I!$R?RI!+$!J8&'`#!$(!12RI!EFGOu!d'C'#?5(/#!$(!12RI!EFGL_R!d'6$Q'5$I!
19($8!+$01+$5!/9! 8$5$180-I!0/;@$22'#?!$C'+$#0$!$K'5(5!5-/Q'#?! (-1(! (-$!GE7H! ε4 allele 
5&D5(1#('122)! '#08$15$5! +$;$#('1! 8'56! ^d'C'#?5(/#! $(! 12RI! EFGL_R! U$C$8(-$2$55I! 12(-/&?-!
5(&+'$5!$K1;'#'#?!Q-$(-$8!(-$5$!8'56Z@8/($0('C$!910(/85!01#!10(&122)!;/+$81($!$10-!/(-$8!
+/!$K'5(I!(-$)!5('22!8$;1'#!50180$!1#+!8$5&2(5!18$!'#0/#02&5'C$R!\++'('/#122)I!C$8)!9$Q!/9!(-$!
5(&+'$5!(-1(!5@$0'9'0122)!(18?$(!5&0-!@/($#('12!;/+$81('/#5!/9!?$#$('0!8'56!-1C$!$K@2'0'(2)!
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$K1;'#$+! Q-$(-$8! (-$8$! 18$! ?$#+$8$+! @1(($8#5! '#! (-'5! 8$5@$0(R! <-'5! '5! @18('0&2182)!
#/($Q/8(-)I! "! 18?&$I! 0/#5'+$8'#?! (-$!Q$22W+/0&;$#($+! '#($85$0('/#! D$(Q$$#! 02155! 1#+!
?$#+$8!'#!8$21('/#!(/!-$12(-!1#+!;/8(12'()R!

<-$! 9'#+'#?5! /D(1'#$+! (-8/&?-! .(&+)! "! '#+'01($! (-1(! -'?-! .M.! ;/+$81($5I! /8!
‘buffers’, the effect of GE7H! ε4 by postponing onset among male, but not female, 
0188'$85R!J)!$K($#5'/#I!(-'5!5&??$5(5!(-1(!(-$!+'51+C1#(1?$5!100&;&21($+!D)!;$#!Q'(-!2/Q!
SES could potentially ‘trigger’ the genetic predisposition to dementia or, converse2)I!(-1(!
(-$!1+C1#(1?$5!100/;@1#)'#?!-'?-!.M.!18$!2'6$2)!(/!0/;@$#51($!9/8!(-$!'#08$15$+!?$#$('0!
8'56!';@2'$+!D)$GE7H!ε4. A similar 5$K!+'99$8$#0$!'#!;/+$81('/#!@1(($8#5!Q15!/D5$8C$+!
'#!.(&+)!""I!Q-$8$!Q$!5/&?-(!(/!5-$+!9&8(-$8!2'?-(!/#!(-$!0/;@2$K!8$21('/#5-'@!D$(Q$$#!
.M.!1#+!+$;$#('1!D)!'#C$5('?1('#?!(-$!';@10(!/9!81#?$!/9!Q/86!$K@/5&8$5!15!Q$22!15!(-$'8!
@/55'D2$!'#($810('/#5!Q'(-!?$#$('0!8'56R!"#!5-/8(I!(-$!9'#+'#?5!5&??$5(!(-1(!Q/86!0/#(8/2!'5!
(-$! ;/5(! '#92&$#('12! 15@$0(! /9! (-$! Q/86! $#C'8/#;$#(I! Q'(-! 8$5@$0(! (/! ;/+$81('/#! /9!
?$#$('0! $#+/Q;$#(5R! >/Q$C$8I! 15! +$508'D$+! '#! (-$! @8$C'/&5! 0-1@($8I! (-$! /D5$8C$+!
;/+$81('/#!@1(($8#5!Q$8$!(-$!+'8$0(!/@@/5'($!1;/#?!;$#!1#+!Q/;$#R!"#!0/#(815(I!.(&+)!
"""I!Q-$8$!Q$!$K1;'#$+!(-$!';@10(!/9!100$55!(/!5/0'12!#$(Q/865I!1#/(-$8!Q$22W$5(1D2'5-$+!
8'56!910(/8!9/8!+$;$#('1!15!Q$22!15!1!5&??$5($+!@1(-Q1)!D$(Q$$#!02155!1#+!-$12(-I!+'+!#/(!
8$C$12!1#)!5'?#'9'01#(!?$#$W$#C'8/#;$#(!'#($810('/#5R!U$C$8(-$2$55I!(-$!5(&+)!5&??$5(5!(-1(!
(-$8$!;'?-(!D$!';@/8(1#(!+'99$8$#0$5!D$(Q$$#!;$#!1#+!Q/;$#! '#!(-$!';@10(!/9!5/0'12!
#$(Q/865!/#!+$;$#('1!8'56R!

</!0/#02&+$I!D/(-!.(&+)!"!1#+!""!1++!(/!(-$!0&88$#(!5(1($!/9!8$5$180-!D)!5&??$5('#?!
(-1(!.M.I!1#+!8$21($+!Q/86!$K@/5&8$5I!0/&2+!;/+$81($!?$#$('0!8'56R!A-'2$!(-'5!+/$5!#/(!
%&12'9)!15!1!+'50/C$8)!/9!$@'?$#$('0!0-1#?$5! ^5$$!@R! V_I! '(! 5-/&2+!5('22!D$!0/#5'+$8$+!)$(!
1#/(-$8! ';@/8(1#(! 5($@! 1Q1)! 98/;! D'/2/?'012! +$($8;'#'5;R! 7&8(-$8I! (-$5$! 9'#+'#?5!
&#+$82'#$!(-1(!(-$!-$12(-!1+C1#(1?$5!/9!/00&@)'#?!0$8(1'#!5/0'/W$0/#/;'0!@/5'('/#5!;1)!
D$!9$Q$8!1;/#?!Q/;$#!(-1#!1;/#?!;$#I!#/(!2$15(!'#!/2+$8!0/-/8(5R!<-&5I!D/(-!(-$5$!
5(&+'$5I!15!Q$22!15!.(&+)!"""I!&#+$82'#$!(-1(!8'56Z@8/($0('C$!910(/85!(-1(!18$!;/8$!@8/K';1($!
(/!(-$!'#+'C'+&12I!5&0-!15!Q/86!$#C'8/#;$#(!$K@/5&8$5I!5/0'12!#$(Q/865!/8!+'5(8$55I!;&5(!
#/(! D$! 5(&+'$+! 15! '9! (-$)! Q$8$! +'5('#0(! 98/;! (-$! &#+$82)'#?! 5)5($;5! /9! 5(8&0(&812!
(dis)advantage that ‘put people at risk of risks’ ^d'#6!1#+![-$21#I!GHHOu![-$21#!$(!12RI!EFFN_R!
<-'5!(-$;$!Q'22!D$!9&8(-$8!$21D/81($+!'#!(-$!5&00$$+'#?!5$0('/#I!Q-$8$!"!18?&$!(-1(!02155!
1#+!5$KZ?$#+$8!5-/&2+!D$!0/#5'+$8$+!9&#+1;$#(12!01&5$5!/9!+$;$#('1R!!

"#($85$0('#?!5)5($;5!/9!^+'5_1+C1#(1?$!'#!+$;$#('1!8'56!!
\!0$#(812!@8$;'5$!?&'+'#?!122!(-$!Q/86!8$5&2('#?!'#!(-'5!(-$5'5!-15!D$$#!(-1(!(-$!8'56!910(/85!
9/8!+$;$#('1I!/8!1#)!/(-$8!+'5$15$!9/8!(-1(!;1(($8I!;&5(!D$!5(&+'$+!'#!8$21('/#!(/!(-$!5/0'12!
5(8&0(&8$5!(-1(!&#+$82'$!+'99$8$#0$5!'#!8'56!$K@/5&8$R!"#!2'#$!Q'(-!(-'5I!"!-1C$!8$@$1($+2)!
5(8$55$+! (-1(! 122! 5/0'12! @/5'('/#5! (-1(! 18$! ‘'#(';1($2)! 2'#6$+! (/! 8$5/&80$5! /9! ;/#$)I!
6#/Q2$+?$I!@/Q$8I!@8$5('?$I!1#+!D$#$9'0'12!5/0'12!0onnections over time’, such as class or 
5$KZ?$#+$8I! 5-/&2+!D$!0/#5'+$8$+! :*/054%/#5,$ 65*.%.!/9!+'5$15$! ^d'#6!1#+![-$21#I!GHHOu!
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[-$21#!1#+!d'#6I!EFGPY!GGPu![-$21#!$(!12RI!EFFN_R!7&8(-$8I!1#+!/9!$%&12!';@/8(1#0$I!'5!(-$!
8$0/?#'('/#!/9!'#($85$0('/#5!D$(Q$$#!5&0-!+8'C$85!/9!'#$%&'()R!"#!8$21('/#!(/!(-'5I!"!-1C$!
125/!18?&$+!(-1(!(-$!focus on risk factors more ‘proximate’ to the individual has been very 
'#92&$#('12!'#!+$;$#('1!8$5$180-I!1(!(-$!$K@$#5$!/9!1(($;@(5!(/!$K@2/8$!Q-1(!&#'($5!(-$5$!
910(/85R!*/8$!5@$0'9'0122)I!(-'5!;$1#5!(-1(!9$Q!5(&+'$5!$K@2'0'(2)!106#/Q2$+?$!(-$!910(!(-1(!
;/5(!;/+'9'1D2$! +$;$#('1! 8'56! 910(/85! 18$! &#$C$#2)! +'5(8'D&($+! '#! (-$!@/@&21('/#!Q'(-!
8$5@$0(!(/I!$R?RI!02155!1#+!5$KZ?$#+$8R!

J/(-!.(&+)!"!1#+!.(&+)!""!'#+'01($I!15!+$508'D$+!'#!;/8$!+$(1'2!1D/C$I!(-1(!-'?-!.M.!
15!Q$22!15!@/($#('122)!;$+'1('#?!;$0-1#'5;5!D$(Q$$#!.M.!1#+!+$;$#('1!+/!#/(!@8/($0(!
Q/;$#!(/! (-$!51;$!$K($#(!15! (-$)!@8/($0(!;$#R!=/#5'+$8'#?! (-1(!02155!1#+!?$#+$8!18$!
6#/Q#!(/!'#($85$0(I!'#!?$#$812I!15!Q$22!15! '#!8$21('/#!(/!-$12(-I!(-'5!'5!#/(!5&8@8'5'#?R!7/8!
'#5(1#0$I! 1#+! 8$?18+2$55! /9! .M.I! (-8/&?-/&(! -'5(/8)! Q/;$#! -1C$! $#0/&#($8$+! #/8;5!
@8$508'D'#?!(-1(!(-$)!5-/&2+!155&;$!@8';18'2)!8$5@/#5'D'2'()!9/8!0-'2+018$!1#+!+/;$5('0!
0-/8$5R!J)!$K($#5'/#I!(-'5!'5!2'6$2)!(/!8$+&0$!(-$'8!21D/&8!9/80$!@18('0'@1('/#I!Q-'0-!'#!(&8#!
-15!1!81#?$!/9!@/($#('122)!1+C$85$!$99$0(5!/#!(-$'8!-$12(-!@8/5@$0(5I!$R?RI!D)!2';'('#?!(-$'8!
`/D! 5$0&8'()! 1#+! (-$'8! 100$55! (/! $0/#/;'0! 8$5/&80$5I! 15! Q$22! 15! D)! 0/#9'#'#?! (-$'8!
/@@/8(&#'('$5! 9/8! 8/2$! $#-1#0$;$#(! ^5$$I! $R?RI!J21&! 1#+!g1-#I! EFGLu!:$$8$! 1#+!:/55I!
EFFXu!*/$#!$(!12RI!GHHOu!4/l18'/!$(!12RI!EFFNu!A/82+!>$12(-!,8?1#'l1('/#I!EFGX_R!J)!(-$!
51;$!(/6$#I!Q/;$#!Q-/!Q/86!9&22W(';$!18$I!1#+!-1C$!D$$#I!;/8$!2'6$2)!(/!$K@$8'$#0$!1!
?8$1($8! #"#5,$Q/86! 2/1+! (-1#! ;$#I! D$01&5$! (-$)! &5&122)! 5@$#+! ;/8$! (';$! /#! &#@1'+I!
+/;$5('0!Q/86R!B2(';1($2)I!910(/85!5&0-!15!(-/5$!+$508'D$+!1D/C$!18$!2'6$2)!(/!0/#(8'D&($!
(/!(-$!?8$1($8I!1#+!Q$22W+/0&;$#($+I!D&8+$#!/9!5(8$55!1#+!;$#(12!'22!-$12(-!1;/#?!Q/;$#!
^\8D$8!$(!12RI!GHVOu!72/+$8&5!$(!12RI!EFFHu!38'99'#!$(!12RI!EFFEu!>122I!GHHEu!g81#(l!$(!12RI!
EFFO_R!\00/8+'#?2)I!12(-/&?-!(-$5$!8$5&2(5!5-/&2+!D$!'#($8@8$($+!Q'(-!01&('/#I!.(&+)!"c!
@8/@/5$5! (-1(! @5)0-/2/?'012! +'5(8$55! 0/#5('(&($5! 1! @/($#('12I! 1#+! -'(-$8(/! 818$2)!
106#/Q2$+?$+I!@1(-Q1)!D$(Q$$#!+$;$#('1!1#+!9$;12$!5$KI!/#!(-$!/#$!-1#+I!1#+!+$;$#('1!
1#+! 2/Q! $+&01('/#12! 1((1'#;$#(I! /#! (-$! /(-$8R!\++'('/#122)I! (-$! 9'#+'#?5!/9! (-'5! 5(&+)!
confirm that education ought to be considered a ‘gendered’ dementia risk factor because 
/9!(-$!C15(I!5)5($;1('0!'#$%&'('$5!(-1(!-1C$!$K'5($+!D$(Q$$#!;$#!1#+!Q/;$#!'#!($8;5!/9!
$+&01('/#12!/@@/8(&#'('$5!(-8/&?-/&(!-'5(/8)R!

<16$#! (/?$(-$8I! (-$5$! 8$5&2(5! 5&@@/8(! (-$! '+$1! (-1(! (-$! -'?-$8! 2'9$(';$! 8'56! /9!
+$;$#('1!/D5$8C$+!1;/#?!Q/;$#!'5!#/(I!15!@8$C'/&52)!(-/&?-(I!1((8'D&(1D2$!@8';18'2)!(/!
+'99$8$#0$5!'#!2'9$!$K@$0(1#0)!^5$$I!$R?RI!*1l&8$!1#+!.Q$#+5$#I!EFGXu!U$D$2!$(!12RI!EFGVu!
4/001!$(!12RI!EFGN_R!.';'2182)I!(-$)!5&??$5(!(-1(!(-$!';@10(!/9!$+&01('/#!/#!+$;$#('1!8'56!
'5!2'6$2)!(/!?/!D$)/#+!(-$!@/5'('C$!D81'#!0-1#?$5!&5&122)!155/0'1($+!Q'(-!(-$!0/?#'('C$$'%.%'&%$
8()"#8%.-.$^.($8#I!EFFEu!.($8#I!EFGE_I!@18('0&2182)!D$01&5$!$+&01('/#!'5!1!5(8/#?!@8$+'0(/8!/9!
'#+'Ciduals’ future labour market position and thus of their economic prospects, their 
$K@/5&8$! (/! +'99$8$#(!Q/86'#?! 0/#+'('/#5I! (-$'8! 100$55! (/! 5/0'12! 0/##$0('/#5! 1#+! (-$'8!
2'9$5()2$W8$21($+!D$-1C'/&85! ^5$$I!$R?RI!J'-1?$#I!EFFFu!J'-1?$#!1#+!>122$8]+I!EFFFu!d'#6!
1#+![-$21#I!GHHOu![-$21#!1#+!d'#6I!EFGPu![-$21#!$(!12RI!EFFN_R!=/#5$%&$#(2)I!(-$!8$5&2(5!
/9!(-$!@8$5$#(!(-$5'5!5&??$5(!(-1(!8$0/?#'l'#?!02155!1#+!5$KZ?$#+$8!15!9&#+1;$#(12I!1#+!
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'#($85$0('#?I! 01&5$5! /9! +$;$#('1! '5! /9! (-$! /&(;/5(! ';@/8(1#0$! '9! Q$! 18$! (/! D$(($8!
&#+$85(1#+!Q-)!5/;$!'#+'C'+&125!+$C$2/@!(-$!+'5$15$I!Q-'2$!/(-$85!+/!#/(R!!
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INEQUITY 
IN MIND
On the Social 
and Genetic Risk 
Factors of 
Dementia and  
Their Interactions

Caroline Hasselgren

The word dementia originates from the Latin words de- [out of] and mens [mind]. It is 
WKH�XPEUHOOD�WHUP�IRU�D�UDQJH�RI�FKLHÀ\�DJH�UHODWHG�GLVRUGHUV�WKDW�RFFXU�DV�D�UHVXOW�RI�
damage to, or destruction of, neurons in the brain. Dementia is a devastating condition 
WKDW�KLWKHUWR� ODFNV�HIIHFWLYH�SUHYHQWLRQ�� WUHDWPHQW�DQG�FXUH��7KXV��DV� ORQJHYLW\�FRQWL-
nues to increase in all regions of the world, it has become a public health issue of major 
FRQFHUQ�WR�DOO�DJHLQJ�VRFLHWLHV��7KH�YDVW�PDMRULW\�RI�GHPHQWLD�FDVHV�RFFXU�WKURXJK�D�
FRPSOH[� LQWHUSOD\� EHWZHHQ� JHQHWLF� VXVFHSWLELOLW\� DQG� HQYLURQPHQWDO� H[SRVXUHV�� 7KH�
present thesis seeks to further explain the occurrence of Alzheimer’s disease and other 
GHPHQWLDV�E\�VWXG\LQJ�WKH�ORQJ�WHUP�LPSDFW�RI�FODVV��DQG�JHQGHU�EDVHG�LQHTXLWLHV�DV�
ZHOO�DV�WKH�H[WHQW�WR�ZKLFK�WKH\�SRWHQWLDOO\�PRGHUDWH�JHQHWLF�ULVN��7KH�WKHVLV�HQFRPSDV-
ses four empirical studies based on data from Swedish prospective cohort studies - all 
RI�ZKLFK�VKRXOG�EH�FRQVLGHUHG�H[DPSOHV�RI�LQWHUGLVFLSOLQDU\�HIIRUWV�WR�LQFRUSRUDWH�WKHRU\�
DQG�H[SHUWLVH�IURP�GLIIHUHQW�¿HOGV�LQ�RUGHU�WR�FUHDWH�D�PRUH�KROLVWLF�XQGHUVWDQGLQJ�RI�
GHPHQWLD�DHWLRORJ\�
 

&DUROLQH�+DVVHOJUHQ�LV�DI¿OLDWHG�ZLWK�$*(&$3���&HQWUH�IRU�$JHLQJ�DQG�+HDOWK�DQG�WKH�
'HSDUWPHQW�RI�6RFLRORJ\�DQG�:RUN�6FLHQFH��8QLYHUVLW\�RI�*RWKHQEXUJ��6ZHGHQ�

INEQUITY IN MIND                                                                                                       Caroline Hasselgren

119450_GU_Caroline_Hasselgren_omslag_190909.indd   1 2019-09-09   08:52:31


	Kappa_FINAL_ny
	Flik I
	Paper I
	Tom sida

	Flik II
	Paper II
	Tom sida

	Flik III
	Paper III
	Flik IV
	Paper IV_FINAL_ny
	Sex differences in dementia: On the potentially mediating effects of educational attainment and experiences of psychological distress
	Abstract
	Introduction
	Data and methods
	Study sample
	Neuropsychiatric examinations, diagnoses and genotyping

	Table 1: Baseline characteristics of the study population, n (%)/mean (SD)
	Operationalizations
	Assessment of general psychological distress
	Assessment of education

	Statistical analyses

	Results
	Confirmatory factor analyses
	Full structural models

	Discussion
	Strengths and limitations
	Conclusion

	References

	AVHANDLINGAR vid SOCAV 1995-
	Tom sida

	Göteborg studies in sociology
	GÖTEBORG STUDIES IN SOCIOLOGY


