
!

"

#!

!

$%"&"'()*"'+,!-.*"/"0(1!23#0*#.4.3',!)35!6.)*'7!$+1'.4!8'"*"9)'"03!"3!:./(;"/)*%),!

6035(&)1!

!

<+!

=";7).*!>)(*!?)')*"30!

!

@.%)&'4.3'!0A!B*0C)*!6.)*'7!

@(D.!83"#.&1"'+!

!

@)'.EFFFFFFFFFFFFFFFFFFFFFFF!
G%%&0#.5E!

!

FFFFFFFFFFFFFFFFFFFFFFFFFFF!
H.3I3)3!-.)5,!?0J$(%.&#"10&!

!

FFFFFFFFFFFFFFFFFFFFFFFFFFF!
K.3'03!-L!60*5.3,!?0J$(%.&#"10&!

!

FFFFFFFFFFFFFFFFFFFFFFFFFFF!
H0)33)!=)1.*D0!

!

!

:7.1"1!1(C4"''.5!"3!%)&'")*!A(*A"**4.3'!0A!'7.!&.M("&.4.3'1!A0&!'7.!5./&..!0A!
=)1'.&!0A!$;".3;.!"3!'7.!@.%)&'4.3'!0A!B*0C)*!6.)*'7!"3!'7.!

B&)5()'.!$;700*!0A!@(D.!83"#.&1"'+!
!

!

!

NOPO!



!

!

G<$:-G?:!

$%"&"'()*"'+,!-.*"/"0(1!23#0*#.4.3',!)35!6.)*'7!$+1'.4!8'"*"9)'"03!"3!:./(;"/)*%),!

6035(&)1!

!

<+!

=";7).*!>)(*!?)')*"30!

!

@.%)&'4.3'!0A!B*0C)*!6.)*'7!

@(D.!83"#.&1"'+!

!

@)'.EFFFFFFFFFFFFFFFFFFFFFFF!
G%%&0#.5E!

!

FFFFFFFFFFFFFFFFFFFFFFFFFFF!
H.3I3)3!-.)5,!?0J$(%.&#"10&!

!

FFFFFFFFFFFFFFFFFFFFFFFFFFF!
K.3'03!-L!60*5.3,!?0J$(%.&#"10&!

!

FFFFFFFFFFFFFFFFFFFFFFFFFFF!
H0)33)!=)1.*D0!

!

!

G3!)C1'&);'!0A!)!'7.1"1!1(C4"''.5!"3!%)&'")*!A(*A"**4.3'!0A!'7.!&.M("&.4.3'1!A0&!'7.!5./&..!
0A!=)1'.&!0A!$;".3;.!"3!'7.!@.%)&'4.3'!0A!B*0C)*!6.)*'7!"3!'7.!

B&)5()'.!$;700*!0A!@(D.!83"#.&1"'+!
!

NOPO!

!
!



!

!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

Copyright by 
Michael Paul Catalino 

2010 
!



!

! "#!

Abstract 

!"#$%&'()*+!$%"&"'()*"'+!)35!&.*"/"0(1!%&);'";.1!;)3!40'"#)'.!%&0);'"#.!7.)*'7!

C.7)#"0&L!G*'70(/7!C.*".A1!)35!%&);'";.1!4)+!*.)5!'0!5"AA.&.3'!7.)*'7!C.7)#"0&1,!"'!"1!

"4%0&')3'!'0!&.;0/3"9.!'7.!;03'&"C('"03!0A!C0'7!'0!)**0%)'7";!)35!;04%*.4.3')&+!)35!

)*'.&3)'"#.!7.)*'7!1+1'.4!('"*"9)'"03L!:7.&.!"1!)!*);D!0A!.4%"&";)*!&.1.)&;7!"3!'7"1!)&.),!

.1%.;")**+!"3!6035(&)1,!;03')"3"3/!)!;(*'(&.!&";7!"3!1%"&"'()*"'+!)35!&.*"/"0(1!)AA"*")'"03L!!

,-./'*0+1Q'7";)*!&.#".R!C0)&51!)'!@(D.!83"#.&1"'+!)35!'7.!S)'"03)*!

G('03040(1!83"#.&1"'+!0A!6035(&)1!)%%&0#.5!'7.!1'(5+!%&0'0;0*L!G!;&011J1.;'"03)*!

M(.1'"033)"&.!1(&#.+!R)1!)54"3"1'.&.5!"3!(&C)3!:./(;"/)*%),!6035(&)1,!)35!)!A"3)*!

1)4%*.!0A!TOO!&.1%035.3'1!R)1!0C')"3.5L!:7.!%&"4)&+!"35.%.35.3'!4.)1(&.1!R.&.!1.*AJ

&)'.5!1%"&"'()*"'+,!&.*"/"0(1!)AA"*")'"03,!;7(&;7!)''.35)3;.,!)35!%&"#)'.!5.#0'"03!'"4.L!:7.!

%&"4)&+!0(';04.!4.)1(&.1!R.&.E!PU!7+%0'7.'";)*!7.)*'7!1+1'.4!(1.,!NU!)3!.1'"4)'.!0A!

);'()*!%&.#.3'"#.!7.)*'7!1+1'.4!(1.,!VU!)3!.1'"4)'.!0A!);'()*!;(&)'"#.!7.)*'7!1+1'.4!(1.,!

)35!WU!)3!.1'"4)'.!0A!'7.!&.*)'"#.!&"1D!0A!303J)57.&.3'!C.7)#"0&!(1"3/!'7.!=.5";)'"03!

G57.&.3;.!-.%0&'!$;)*.!X=G-$UL!!!

2-0(3.0+1G403/!'7.!TOO!&.1%035.3'1!0A!'7.!A"3)*!1)4%*.,!WYY!XZVLN[U!7)5!1..3!)!

%7+1";")3!"3!'7.!%&.#"0(1!+.)&,!."'7.&!A0&!&0('"3.!;7.;DJ(%!0&!A0&!\1";D!(1.]!)35!&.;."#.5!

104.!A0&4!0A!4.5";)'"03L!^.R.&!XWVO_TOO,!`NLO[U!7)5!(1.5!)!;04%*.4.3')&+!)35!

)*'.&3)'"#.!4.5";)*!1+1'.4!0&!'&.)'4.3'!X.a;*(5"3/!%&)+.&!(1.5!A0&!7.)*'7!&.)1031UL!:7.!

4)b0&"'+!0A!&.1%035.3'1!C.*".#.5!'7)'!3)'(&)*!4.5";"3.!7)1!30!1"5.!.AA.;'1!X`OLN[U!)35!



!

! #!

50.1!30'!"3'.&A.&.!R"'7!4.5";"3.!A&04!'7.!%7+1";")3!XTNLZ[UL!S.)&*+!)**!XYVLN[U!0A!'7.!

&.1%035.3'1!A.*'!'7)'!%&)+.&!R)1!\#.&+!"4%0&')3']!"3!;(&"3/!1";D3.11L!-.1%035.3'1!R.&.!

1"/3"A";)3'*+!40&.!*"D.*+!'0!%&"0&"'"9.!'7.!%7+1";")3!A"&1',!;04%)&.5!'0!3)'(&)*!4.5";"3.,!

"A!'7.+!R.&.!0*5.&!'7)3!Nc,!7)5!*.11!'7)3!1.;035)&+!.5(;)'"03,!R.&.!30'!)!1'(5.3',!D3.R!

'7)'!3)'(&)*!4.5";"3.!7)1!7)&4A(*!1"5.!.AA.;'1,!)35!D3.R!3)'(&)*!4.5";"3.!;)3!"3'.&A.&.!

R"'7!4.5";"3.!A&04!)!%7+1";")3L!-.1%035.3'1!R.&.!1"/3"A";)3'*+!40&.!*"D.*+!'0!(1.!)!

;04C"3)'"03!A"&1'!"A!'7.+!R.&.!PZJNW!+.)&1!0*5,!7)5!)'!*.)1'!)!1.;035)&+!.5(;)'"03,!R.&.!

(3.4%*0+.5,!R.&.!1'(5.3'1,!)35!'70(/7'!3)'(&)*!4.5";"3.!50.1!30'!"3'.&A.&.!R"'7!

4.5";"3.!A&04!'7.!%7+1";")3L!!

$.*AJ&)'.5!1%"&"'()*"'+,!&.*"/"0(1!)AA"*")'"03,!;7(&;7!)''.35)3;.,!)35!%&"#)'.!

5.#0'"03!'"4.!7)5!1"/3"A";)3'!;&(5.!)110;")'"031!R"'7!104.,!C('!30'!)**,!0A!'7.!0(';04.!

4.)1(&.1L!:7.&.!R.&.!30!1"/3"A";)3'!)110;")'"031!R"'7!7+%0'7.'";)*!7.)*'7!1+1'.4!(1.L!

S.)&*+!'R0J'7"&51!XTcLY[U!0A!'701.!R70!)110;")'.5!R"'7!)!1%.;"A";!&.*"/"03!R.3'!'0!)!

%7+1";")3!A0&!)!&0('"3.!;7.;DJ(%!*)1'!+.)&!;04%)&.5!'0!WVLO[!0A!'701.!R70!5"5!30'!

X%dOLOOPUL!G403/!'701.!R70!)''.35.5!;7(&;7,!T`LV[!R.3'!A0&!)!&0('"3.!;7.;DJ(%!

;04%)&.5!'0!WWLO[!0A!'701.!R70!5"5!30'!)''.35!X%dOLOOPUL!23!)55"'"03,!TWLY[!0A!

&.1%035.3'1!R70!7)5!)!%&"#)'.!5.#0'"03!'"4.,!;04%)&.5!'0!WOLV[!0A!'701.!R70!5"5!30',!

7)5!)!&0('"3.!;7.;DJ(%!X%dOLOOPUL!$.*AJ&)'.5!1%"&"'()*"'+!7)5!03*+!)!4"*5!)110;")'"03!R"'7!

7)#"3/!)!&0('"3.!;7.;DJ(%!X%dOLOcU!)35!(1"3/!303J%&)+.&!;04%*.4.3')&+!)35!

)*'.&3)'"#.!4.5";"3.!X%dOLOcUL!:701.!R70!)110;")'.5!R"'7!)!&.*"/"03!R.&.!40&.!*"D.*+!'0!



!

! #"!

7)#.!&.;."#.5!104.!A0&4!0A!4.5";"3.!A&04!)3!)**0%)'7";!%7+1";")3!*)1'!+.)&!XZOL`[!#1L!

TPLV[,!%dOLOOPUL!e"D.R"1.,!ZNLO[!%.&;.3'!0A!;7(&;7/0.&1!;04%)&.5!'0!TNL`[!0A!'701.!'7)'!

5"5!30'!/0!'0!;7(&;7!&.;."#.5!4.5";"3.!X%dOLOOPUL!^"3)**+,!cZLY[!0A!'701.!R"'7!)!5)"*+!

%&"#)'.!5.#0'"03!'"4.,!;04%)&.5!'0!WWLN[!0A!'701.!R"'70('!03.,!&.%0&'.5!)57.&.3'!

C.7)#"0&!X%dOLOPUL!1

4')#3(05')+1$.*AJ&)'.5!1%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!)&.!1"/3"A";)3'*+!

)110;")'.5!R"'7!'7.!('"*"9)'"03!0A!'7.!%&.#.3'"#.!)35!;(&)'"#.!)**0%)'7";!7.)*'7!1+1'.41!

)35!)57.&.3;.!'0!4.5";)'"03!"3!:./(;"/)*%),!6035(&)1L!:7.1.!A"35"3/1!5.1.&#.!A(&'7.&!

;031"5.&)'"03!)35!7)#.!"4%*";)'"031!"3!C0'7!7.)*'7!%0*";+!)35!%)'".3'!;)&.!"3!6035(&)1,!

)!;0(3'&+!R"'7!)!'7&"#"3/!1%"&"'()*!)35!&.*"/"0(1!;(*'(&.L



!

! #""!

Dedication 

2!5.5";)'.!'7"1!%)%.&!'0!4+!404,!5)5,!C&0'7.&,!)35!'R0!1"1'.&1!A0&!'7."&!1(%%0&'!

R7"*.!2!R)1!)''.35"3/!@(D.!83"#.&1"'+!)35!%)&'";"%)'"3/!"3!4+!A".*5R0&D!"3!6035(&)1L!!

!



!

! #"""!

Contents 

GC1'&);'!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!"#!

e"1'!0A!:)C*.1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!a""!

e"1'!0A!^"/(&.1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!a"#!

G;D30R*.5/.4.3'1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!a#!

PL!23'&05(;'"03!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!P!

NL!<);D/&0(35!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!W!

NLPL!?0(3'&+!"3A0&4)'"03!03!6035(&)1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!c!

NLPLPL!@.40/&)%7+!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!c!

NLPLNL!$0;")*!@.'.&4"3)3'1!0A!@"1.)1.!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!c!

NLPLVL!<(&5.3!0A!5"1.)1.!"3!6035(&)1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!T!

NLPLWL!:7.!6035(&)1!4.5";)*!1+1'.4!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!̀ !

NLNL!-.1.)&;7!03!1%"&"'()*"'+,!7.)*'7!1+1'.41,!)35!)57.&.3;.!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!̀ !

NLNLPL!$%"&"'()*"'+,!&.*"/"0(1!"3#0*#.4.3',!)35!'7.!)**0%)'7";!)35!)*'.&3)'"#.!4.5";)*!
1+1'.41!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!Z!

NLNLNL!$%"&"'()*"'+,!&.*"/"0(1!"3#0*#.4.3',!)35!4.5";)'"03!)57.&.3;.!LLLLLLLLLLLLLLLLLLLLLLLL!PV!

VL!=)'.&")*1!)35!=.'7051!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!PY!

VLPL!f(.1'"033)"&.!@.#.*0%4.3'!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!PY!

VLNL!=.)1(&.1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NO!

VLNLPL!@.40/&)%7";1,!%0%(*)'"03!7.)*'7,!)35!C.*".A1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NO!

VLNLNL!$%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NO!

VLNLVL!B.3.&)*!7.)*'7!1+1'.4!('"*"9)'"03!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NP!



!

! "a!

VLNLWL!6+%0'7.'";)*!7.)*'7!1+1'.4!('"*"9)'"03!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NP!

VLNLcL!G;'()*!7.)*'7!1+1'.4!('"*"9)'"03!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NN!

VLNLTL!-.*)'"#.!)57.&.3;.!'0!4.5";)'"03!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NV!

VLVL!$)4%*"3/!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NW!

VLWL!$(&#.+!'.)4!)35!1(&#.+!)54"3"1'&)'"03!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!Nc!

VLWLPL!Q'7";1!)35!#.&C)*!;031.3'!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NT!

VLcL!e"4"')'"031!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NT!

WL!@)')!G3)*+1"1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NZ!

cL!-.1(*'1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NY!

cLPL!@.1;&"%'"03!0A!'7.!1'(5+!%0%(*)'"03!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!NY!

cLPLPL!@.1;&"%'"03!0A!7+%0'7.'";)*!(1.!0A!7.)*'7!1+1'.41!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!VN!

cLPLNL!@.1;&"%'"03!0A!'7.!);'()*!(1.!0A!7.)*'7!1+1'.41!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!VV!

cLPLVL!@.1;&"%'"03!0A!'7.!);'()*!(1.!0A!%&.#.3'"#.!7.)*'7!1.&#";.1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!VV!

cLPLWL!@.1;&"%'"03!0A!'7.!);'()*!(1.!0A!;(&)'"#.!7.)*'7!1.&#";.1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!Vc!

cLPLcL!@.1;&"%'"03!0A!&.*)'"#.!)57.&.3;.!'0!4.5";)'"03!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!VT!

cLNL!G110;")'"031!C.'R..3!5.40/&)%7";1,!7.)*'7!C.*".A1,!5"1.)1.!)35!7.)*'7!1+1'.4!
(1.!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!VZ!

cLVLPL!6+%0'7.'";)*!(1.!0A!7.)*'7!1+1'.41!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!VZ!

cLVLNL!G;'()*!(1.!0A!%&.#.3'"#.!7.)*'7!1+1'.41!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!VZ!

cLVLVL!G;'()*!(1.!0A!;(&)'"#.!7.)*'7!1+1'.41!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!VY!

cLVLWL!G57.&.3;.!'0!4.5";"3.!&.;."#.5!A&04!)!%7+1";")3!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!WO!

cLVLcL!-.1%035.3'1I!;04A0&'!5"1;*01"3/!?G=!(1.!'0!)!%7+1";")3!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!WO!



!

! a!

cLVL!?&(5.!)110;")'"031!C.'R..3!1%"&"'()*"'+,!&.*"/"0(1!"3#0*#.4.3'!)35!7.)*'7!
1+1'.4!(1.!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!WP!

cLVLPL!6+%0'7.'";)*!(1.!0A!7.)*'7!1+1'.41!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!WP!

cLVLNL!G;'()*!(1.!0A!%&.#.3'"#.!7.)*'7!1+1'.41!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!WP!

cLVLVL!G;'()*!(1.!0A!;(&)'"#.!7.)*'7!1+1'.41!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!WN!

cLVLWL!G57.&.3;.!'0!4.5";"3.!&.;."#.5!A&04!)!%7+1";")3!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!Wc!

cLVLcL!-.1%035.3'1I!;04A0&'!5"1;*01"3/!?G=!(1.!'0!)!%7+1";")3!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!WT!

TL!@"1;(11"03!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!WZ!

TLPL!23;&.)1"3/!'7.!(1.!0A!%&.#.3'"#.!1.&#";.1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!WZ!

TLNL!>&040'"3/!7.)*'7+!C.7)#"0&!'7&0(/7!*0;)*!;7(&;7.1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!cO!

TLVL!>)'".3'J%7+1";")3!;044(3";)'"03!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!cP!

TLWL!-.*"/"0(1!"3#0*#.4.3'!)35!)57.&.3;.!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!cN!

G%%.35"a!G!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!cW!

G%%.35"a!<!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!cT!

G%%.35"a!?!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!cZ!

^0&4)'!A0&!#.&C)*!;031.3'!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!cZ!

G%%.35"a!@!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!cY!

G%%.35"a!Q!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!TP!

G%%.35"a!^!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!TV!

G%%.35"a!B!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!TT!

G%%.35"a!6!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!TY!

G%%.35"a!2!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!̀ N!



!

! a"!

-.A.&.3;.1!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!̀ W!

!



!

! a""!

List of Tables 

:)C*.!PE!$)4%*.!;7)&);'.&"1'";1!XSgTOOUL!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!VO!

:)C*.!NE!$)4%*.!;7)&);'.&"1'";1!;03'"3(.5!XSgTOOUL!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!VP!

:)C*.!VE!6.)*'7!;7)&);'.&"1'";1!0A!'7.!1'(5+!%0%(*)'"03!XSgTOOUL!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!VN!

:)C*.!WE!G;'()*!(1.!0A!)**!7.)*'7!1+1'.41!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!VW!

:)C*.!cE!G;'()*!(1.!0A!%&.#.3'"#.!7.)*'7!1+1'.41!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLL!Vc!

:)C*.!TE!G;'()*!(1.!0A!;(&)'"#.!7.)*'7!1+1'.41!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!V`!

:)C*.!`E!?&(5.!)110;")'"031!0A!1%"&"'()*"'+!#)&")C*.1!R"'7!'7.!7+%0'7.'";!(1.!0A!7.)*'7!
1+1'.41L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!WV!

:)C*.!ZE!?&(5.!)110;")'"031!0A!1%"&"'()*"'+!#)&")C*.1!R"'7!'7.!(1.!0A!%&.#.3'"#.!7.)*'7!
1+1'.41!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!WW!

:)C*.!YE!?&(5.!)110;")'"031!0A!1%"&"'()*"'+!#)&")C*.1!R"'7!'7.!(1.!0A!;(&)'"#.!7.)*'7!
1+1'.41!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!Wc!

:)C*.!POE!:7.!)110;")'"03!0A!1%"&"'()*"'+!#)&")C*.1!R"'7!)57.&.3;.!'0!4.5";"3.!&.;."#.5!
A&04!)!%7+1";")3!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!WT!

:)C*.!PPE!:7.!)110;")'"03!0A!1%"&"'()*"'+!#)&")C*.1!R"'7!'7.!&.1%035.3'I1!;04A0&'!'.**"3/!)!
%7+1";")3!)C0('!'7."&!?G=!(1.L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!W`!

:)C*.!PNE!6.)*'7!C.*".A1!0A!'7.!1'(5+!%0%(*)'"03L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!cY!

:)C*.!PVE!:7.!)110;")'"031!0A!5.40/&)%7";!#)&")C*.1!R"'7!'7.!7+%0'7.'";)*!(1.!0A!7.)*'7!
1+1'.41L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!TP!

:)C*.!PWE!:7.!)110;")'"031!0A!7.)*'7!C.*".A1!R"'7!'7.!7+%0'7.'";)*!(1.!0A!7.)*'7!1+1'.41LTN!

:)C*.!PcE!:7.!)110;")'"031!0A!5.40/&)%7";!#)&")C*.1!R"'7!'7.!(1.!0A!%&.#.3'"#.!7.)*'7!
1+1'.41!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!TV!

:)C*.!PTE!:7.!)110;")'"031!0A!7.)*'7!C.*".A1!R"'7!'7.!(1.!0A!%&.#.3'"#.!7.)*'7!1+1'.41!"3!
'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!TW!



!

! a"""!

:)C*.!P`E!:7.!)110;")'"031!0A!;.&')"3!7.)*'7!%&0C*.41!0&!1%.;"A";!)"*4.3'1!"3!'7.!%&.#"0(1!
+.)&!R"'7!'7.!(1.!0A!%&.#.3'"#.!7.)*'7!1+1'.41!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!Tc!

:)C*.!PZE!:7.!)110;")'"031!0A!5.40/&)%7";!#)&")C*.1!R"'7!'7.!(1.!0A!;(&)'"#.!7.)*'7!
1.&#";.1!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!TT!

:)C*.!PYE!:7.!)110;")'"031!0A!7.)*'7!C.*".A1!R"'7!'7.!(1.!0A!;(&)'"#.!7.)*'7!1+1'.41!"3!'7.!
%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!T`!

:)C*.!NOE!:7.!)110;")'"031!0A!7.)*'7!%&0C*.41!0&!1%.;"A";!)"*4.3'1!"3!'7.!%&.#"0(1!+.)&!
R"'7!'7.!(1.!0A!;(&)'"#.!7.)*'7!1+1'.41!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!TZ!

:)C*.!NPE!:7.!)110;")'"031!0A!5.40/&)%7";!#)&")C*.1!R"'7!'7.!&.%0&'.5!)57.&.3;.!'0!
4.5";"3.!&.;."#.5!A&04!)!%7+1";")3!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!TY!

:)C*.!NNE!:7.!)110;")'"031!0A!7.)*'7!C.*".A1!R"'7!&.%0&'.5!)57.&.3;.!'0!4.5";"3.!&.;."#.5!
A&04!)!%7+1";")3!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!̀ O!

:)C*.!NVE!:7.!)110;")'"031!0A!7.)*'7!%&0C*.41!0&!1%.;"A";!)"*4.3'1!R"'7!)57.&.3;.!'0!
4.5";"3.!&.;."#.5!A&04!)!%7+1";")3!"3!'7.!%&.#"0(1!+.)&L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!̀ P!

:)C*.!NWE!:7.!)110;")'"031!0A!5.40/&)%7";!#)&")C*.1!R"'7!'7.!&.1%035.3'1I!;04A0&'!
5"1;*01"3/!"3A0&4)'"03!)C0('!;04%*.4.3')&+!)35!?G=!(1.!'0!)!%7+1";")3L!LLLLLLLLLLLLLLLLLLLL!̀ N!

:)C*.!NcE!:7.!)110;")'"031!0A!7.)*'7!C.*".A1!R"'7!'7.!&.1%035.3'1!;04A0&'!"3!5"1;*01"3/!
"3A0&4)'"03!)C0('!;04%*.4.3')&+!)35!?G=!(1.!'0!)!%7+1";")3L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!̀ V!

!

!



!

! a"#!

List of Figures 

^"/(&.!PE!>.&;.3')/.!0A!&.1%035.3'1!R70!7)5!.#.&!C..3!)1D.5!"A!'7.+!R.&.!(1"3/!?G=!
C+!)!%7+1";")3L!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!W`!

^"/(&.!NE!:7.!M(.1'"033)"&.!)1!"'!R)1!)54"3"1'.&.5!"3!$%)3"17!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!cc!

^"/(&.!VE!:7.!M(.1'"033)"&.!'&)31*)'.5!"3'0!Q3/*"17!LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!c`!

!

!



!

! a#!

Acknowledgements 

2!'7)3D!'7.!@(D.!83"#.&1"'+!B*0C)*!6.)*'7!231'"'('.!)35!'7.!=)1'.&1!0A!$;".3;.!"3!

B*0C)*!6.)*'7!%&0/&)4L!2!'7)3D!-.+3)!=L!@(&h3,!=L@L!A0&!)**!7.&!7.*%!A);"*"')'"3/!

1(&#.+!)54"3"1'&)'"03!R7"*.!2!R)1!"3!6035(&)1!)35!A0&!C."3/!)!/&.)'!4.3'0&L!2!'7)3D!

K.3'03!-L!60*5.3,!=L@L!A0&!7"1!/("5)3;.!)35!0#.&1"/7'!'7&0(/70('!'7"1!%&0b.;'!)35!

H0&/.!^L!S)9)&,!=L@L!A0&!7"1!7.*%!R"'7!'7.!1'(5+!5.1"/3!)35!0#.&)**!/("5)3;.!'7&0(/70('!

'7.!5)')!;0**.;'"03!%&0;.11L!2!'7)3D!@)#"5!<0+5,!>7L@L!A0&!7"1!7.*%!"3!5.#.*0%"3/!'7.!

M(.1'"031!03!?G=!(1.L!G*10!A&04!@(D.,!2!'7)3D!H.3I3)3!-.)5,!>7L@L,!H0)33)!XG1")U!

=)1.*D0,!$;L@L,!)35!?7&"1'0%7.&!i0051,!=L@L!2!'7)3D!'7.!4.5";)*!1'(5.3'1!0A!'7.!

?7&"1'")3!=.5";)*!)35!S(&1"3/!G110;")'"03!0A!6035(&)1!A0&!'7."&!*0+)*'+!)35!5"*"/.3'!

)11"1')3;.!5(&"3/!'7.!1(&#.+!)54"3"1'&)'"03L!$%.;"A";)**+!2!R0(*5!*"D.!'0!'7)3D!H01.*"3.!

=.5"3),!=)&;(1!<03"**),!S)17a".**+!=.3),!Q*.3"!G#"*),!@)3".*)!S)#)1,!H.311+!<03"**),!

-(7)4)!$)3'01,!:7)3")!Q1%"309),!=)(&)!^*0&.1,!e(%"')!e)j3.9,!K.31"'!$)*)9)&,!H01.!

="/(.*!6.&3)35.9,!2#)3!<.')3;0(&',!?.1")!B)&;"),!<*)3;)!-05&j/(.9,!Q+4"!>0*)3;0,!

?)&0*"3)!-05&"/(.9,!=)&"0!<03"**),!=0"1.1!>03;.,!B)C&".**)!G&/.k)*,!)35!H()3!?)&*01!

G&/.k)*L!2!R0(*5!*"D.!'0!'7)3D!H0)M("3!$".&&)!A0&!7"1!7.*%!"3!1(%.&#"1"3/L!2!'7)3D!H(*")33.!

?0**"31,!>7L@L!A0&!7.&!7.*%!R"'7!'7.!5)')!)3)*+1"1L!2!R0(*5!*"D.!'0!'7)3D!2&"1,!l(&",!)35!

Q&"D)!)'!?.3'&0!=.5";0!e(;)1L!^"3)**+,!2!R0(*5!*"D.!'0!'7)3D!.#.&+03.!)'!="1j03!?)&"C.,!

1%.;"A";)**+!=)&"3)!)35!m3.+5),!A0&!')D"3/!;)&.!0A!4.!R7"*.!2!R)1!"3!6035(&)1L!!



!

! P!

1. Introduction 

$%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!;)3!C.!C)&&".&1!'0!0&!40'"#)'0&1!0A!7.)*'7J

1..D"3/!C.7)#"0&,!)35!4)+!R0&D!"3!;03b(3;'"03!R"'7!0&!"3!0%%01"'"03!'0!03.!)30'7.&L!

$%"&"'()*"'+!"1!4(*'"5"4.31"03)*,!;04%*.a!"3!3)'(&.,!)35!#.&+!5"AA";(*'!'0!5.A"3.!

X=);@03)*5,!NOOOUL!60R.#.&,!'7.&.!)&.!5"4.31"031!0A!1%"&"'()*"'+!'7)'!)&.!5.A"3"'"#.!)35!

;)3!C.!4.)1(&.5!X?7(.3/1)'")31(%,!NOOVUL!^&04!4+!.a%.&".3;.!"3!6035(&)1,!)35!)!

&.#".R!0A!'7.!/.3.&)*!*"'.&)'(&.!03!1%"&"'()*"'+!)35!7.)*'7,!'7.!5"4.31"031!0A!1%"&"'()*"'+!

"3!6035(&)1!)&.!C.1'!5.A"3.5!)1E!X)U!A)"'7!"3!)!'&)31;.35.3'!A0&;.,!401'!;04403*+!'7.!

?7&"1'")3!B05,!XCU!)!%.&103)*!&.*)'"0317"%!R"'7!B05!'7)'!.a'.351!'0!03.I1!&.*)'"0317"%!

R"'7!03.1.*A!)35!0'7.&1,!)35!X;U!);'"#.!5.#.*0%4.3'!0A!'7)'!&.*)'"0317"%!C+!"3'.&);'"03!

R"'7!B05!)35!0C.5".3;.!'0!7"4!"3!03.I1!*"A.,!401'!;04403*+!'7&0(/7!&.*"/"0(1!

"3#0*#.4.3'L!$%"&"'()*"'+!.a'.351!'0!)**!)1%.;'1!0A!*"A.,!C('!R.!)&.!"3'.&.1'.5!"3!70R!

1%"&"'()*"'+!)AA.;'1!7.)*'7!C.7)#"0&1,!/005!0&!C)5,!'7)'!"3.#"')C*+!R"**!*.)5!'0!'7.!

"4%&0#.4.3'!0&!5.'.&"0&)'"03!0A!03.I1!7.)*'7L!

:7.!7.)*'7!1+1'.4!"3!6035(&)1!"1!;04%&"1.5!0A!'7.!;03#.3'"03)*,!0&!)**0%)'7";,!

7.)*'7!1+1'.4,!%&);'";.5!C+!)!4.5";)*!50;'0&!X=L@LU!0&!50;'0&!0A!01'.0%)'7+!X@LmLU,!)35!

)!;04%*.4.3')&+!)35!)*'.&3)'"#.!4.5";)*!1+1'.4,!;04%01.5!0A!'&)5"'"03)*!&.4.5".1!)35!

3)'(&)*!4.5";"3.1L!^&04!4+!0C1.&#)'"031!"3!6035(&)1,!1%"&"'()*!)35!&.*"/"0(1!%&);'";.1!

)&.!#".R.5,!"3!'7.!4"351!0A!'701.!R70!(1.!'7.4,!)1!)!A0&4!0A!;04%*.4.3')&+!)35!

)*'.&3)'"#.!4.5";"3.!X?G=UL!:7.!S)'"03)*!?.3'.&!A0&!?04%*.4.3')&+!)35!G*'.&3)'"#.!



!

! N!

=.5";"3.P!XS??G=U!5.A"3.1!?G=!)1!\)!/&0(%!0A!5"#.&1.!4.5";)*!)35!7.)*'7!;)&.!

1+1'.41,!%&);'";.1,!)35!%&05(;'1!'7)'!)&.!30'!/.3.&)**+!;031"5.&.5!%)&'!0A!;03#.3'"03)*!

4.5";"3.]!X7''%E__3;;)4L3"7L/0#_UL!S??G=!5.A"3.1!3)'(&)*!4.5";"3.!)1!\n)3o!)&.)!0A!

?G=!n'7)'o!"3;*(5.1!n'7.o!(1.!0A!)!#)&".'+!0A!7.&C)*!4.5";"3.1!X)*10!D30R3!)1!

C0')3";)*1U,!#"')4"31,!4"3.&)*1,!)35!0'7.&!p3)'(&)*!%&05(;'1p!X7''%E__3;;)4L3"7L/0#_UL!

^&04!4+!0C1.&#)'"031,!'7.1.!5.A"3"'"031!)&.!);;(&)'.!"3!6035(&)1L!B*0C)**+,!'7.&.!"1!

104.!;03A(1"03!)C0('!70R!'0!;*)11"A+!)35!5.A"3.!;04%*.4.3')&+,!)*'.&3)'"#.,!3)'(&)*,!

)35!'&)5"'"03)*!4.5";"3.!Xi0&*5!6.)*'7!G11.4C*+,!NOOVUL!i7.3!5.1;&"C"3/!4+!&.1(*'1,!2!

R"**!(1.!'7.!'.&41!\?G=]!)35!\3)'(&)*!4.5";"3.]!)1!'7.+!)&.!5.A"3.5!C+!S??G=!)35!

(1.5!"3!6035(&)1L!:7"1!4)+!*"4"'!'7.!)%%*";)'"03!0A!4+!A"35"3/1!'0!0'7.&!%0%(*)'"031,!

C('!'7.1.!'.&41!)&.!1("')C*.!A0&!'7.!%(&%01.!0A!%&0#"5"3/!"3A0&4)'"03!)C0('!6035(&)1L!!

i7.'7.&!0&!30'!%&)+.&!170(*5!C.!;031"5.&.5!)!;04%03.3'!0A!'7.!)*'.&3)'"#.!

7.)*'7!1+1'.4!"1!5.C)')C*.L!$'(5".1!0A'.3!"3M("&.!)C0('!'7.!(1.!0A!%&)+.&!A0&!7.)*'7!

&.)1031!C('!.a;*(5.!%&)+.&!)1!)!;04%03.3'!0A!?G=!XQ"1.3C.&/!.'!)*L,!PYYZq!B07)&!.'!)*L,!

NOOZUL!Q"1.3C.&/!.'!)*L!5"1'"3/("17!C.'R..3!%&)+.&!0&!1%"&"'()*!7.)*"3/!C+!0'7.&1!)35!

%&)+.&!0&!1%"&"'()*!%&);'";.1!A0&!"35"#"5()*!;03;.&3!XPYYZUL!23!0'7.&!R0&51,!%&)+.&!"1!

;031"5.&.5!)!7.)*'7!1.&#";.!"A!"'!"1!%&0#"5.5!C+!104.03.!.*1.L!:7.!%&0C*.4!"1!'7)'!R7.3!

104.03.!%&)+1,!'7.+!)&.!)1D"3/!A0&!)11"1')3;.!A&04!B05_6"/7.&!>0R.&L!23!'7"1!;)1.,!

%&)+.&!A0&!"35"#"5()*!;03;.&3!170(*5!C.!"3;*(5.5!)1!)!?G=!)1!R.**L!23!4+!0%"3"03,!"A!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

P!:7.!S)'"03)*!?.3'.&!A0&!?04%*.4.3')&+!)35!G*'.&3)'"#.!=.5";"3.!"1!%)&'!0A!'7.!S)'"03)*!231'"'('.1!0A!
6.)*'7!X<.'7.15),!=)&+*)35U!
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%&)+.&!"1!(1.5!'0!'&.)'!1";D3.11,!&./)&5*.11!0A!R7.'7.&!0&!30'!"'!"1!.AA.;'"#.,!"'!170(*5!C.!

"3;*(5.5L!60R.#.&,!1"3;.!%&)+.&!"1!)!;04%03.3'!0A!1%"&"'()*"'+!)35!&.*"/"0(1!

"3#0*#.4.3',!'7.!4)"3!#)&")C*.1!0A!"3'.&.1'!"3!'7"1!1'(5+,!%&)+.&!R"**!03*+!C.!"3;*(5.5!"3!

'7.!"3"'")*!5.1;&"%'"03!0A!'7.!%0%(*)'"03!)35!.a;*(5.5!)1!)!;04%03.3'!0A!?G=!A0&!

1(C1.M(.3'!)3)*+1.1L!2!R"**!(1.!'7.!'.&4!303J%&)+.&!?G=!(1.&1L!S03J%&)+.&!?G=!(1.&1!

R.&.!'701.!R70!(1.5!03.!0&!40&.!0A!'7.!303J%&)+.&!?G=!405)*"'".1L!S03J%&)+.&!?G=!

(1.!R)1!(1.5!A0&!)**!)3)*+1.1!X"L.L!%&)+.&!R)1!.a;*(5.5!)1!)!A0&4!0A!?G=UL!

^"35"3/1!A&04!'7"1!%&0b.;'!7"/7*"/7'!70R!1%"&"'()*"'+,!&.*"/"03,!)35!C.*".A1!)C0('!

7.)*'7!4)+!)AA.;'!%)'".3'1I!7.)*'7!C.7)#"0&L!:7.1.!;03;*(1"031!)&.!C)1.5!03!)!;&011J

1.;'"03)*!1(&#.+!0A!)!M(0')!1)4%*.!0A!'7.!(&C)3!%0%(*)'"03!"3!:./(;"/)*%),!6035(&)1L!

:7"1!"3A0&4)'"03!"1!"4%0&')3'!A0&!%7+1";")31!R70!1.&#.!)!5"#.&1.!%)'".3'!%0%(*)'"03,!

e)'"30!0&!30',!'7)'!;03')"31!)!'7&"#"3/!1%"&"'()*!0&!&.*"/"0(1!;(*'(&.L!2!R"**!5.1;&"C.!)35!

5"1;(11!'7.!)&.)1!"3!R7";7!1%"&"'()*"'+!)35!&.*"/"03!4)+!)AA.;'!'7.!('"*"9)'"03!0A!C0'7!

)**0%)'7";!)35!)*'.&3)'"#.!7.)*'7!1+1'.41!)35!0AA.&!4+!&.;044.35)'"031!03!C.1'!

%&);'";.1!A0&!'7"1!0&!1"4"*)&!%0%(*)'"031L!
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2. Background 

=)3+!A);'0&1!;03'&"C('.!'0!%)'".3'1I!R0&*5#".R1!1(&&0(35"3/!1";D3.11!)35!

7.)*'7,!'7)'!"1,!R7)'!'7.+!A..*!"1!;)(1"3/!'7.4!'0!C.!1";D!)35!R7)'!'7.+!'7"3D!"1!'7.!C.1'!

R)+!'0!;(&.!'7.!1";D3.11L!i7.&.!)#)"*)C*.,!)**0%)'7";!4.5";"3.!0A'.3!"1!);;04%)3".5!C+!

0'7.&!4.5";)*!1+1'.41!'7)'!)&.!(1.5!'0!5")/301.!)35_0&!'&.)'!1";D3.11L!S)'(&)*!4.5";"3.!

;)3!)AA.;'!7.)*'7,!."'7.&!%01"'"#.*+!0&!3./)'"#.*+,!5.%.35"3/!03!70R!"'!"1!(1.5!0&!

;04C"3.5!R"'7!)**0%)'7";!4.5";"3.1L!?G=!%&.1.3'1!C0'7!;7)**.3/.1!)35!0%%0&'(3"'".1!

"3!%&"4)&+!7.)*'7!;)&.,!.1%.;")**+!R7.3!%)'".3'1!)''.4%'!'0!1.*AJ'&.)'!(1"3/!?G=!)35_0&!

A0&41!0A!(3&./(*)'.5!3)'(&)*!4.5";"3.L!!

23!6035(&)1,!?G=!0AA.&1!)!&.*)'"#.*+!"3.a%.31"#.!)35,!)'!'"4.1,!.AA.;'"#.!

)*'.&3)'"#.!'0!)**0%)'7";!4.5";"3.,!C('!*"''*.!.*1.!"1!D30R3!)C0('!R70!(1.1!?G=!)35!

R7+!'7.+!(1.!"'L!:7.!*);D!0A!&.10(&;.1!"3!'7.!%(C*";!7.)*'7!1+1'.4!)35!'7.!7"/7!;01'!0A!

)**0%)'7";!4.5";)*!1.&#";.1!)&.!0A'.3!1..3!)1!&.)1031!R7+!%.0%*.!(1.!?G=L!^)4"*+!

'&)5"'"031,!'&)5"'"03)*!;(*'(&.,!)35!'7.!3)'(&.!0A!'7.!7.)*'7!;035"'"03!)*10!)%%.)&!'0!C.!

;03'&"C('"3/!A);'0&1!'0!'7.!(1.!0A!?G=!"3!'7.!%&"4)&+!;)&.!1.''"3/!)403/!*0R!"3;04.!

6"1%)3";1!)35!S)'"#.!G4.&";)31!"3!S.R!=.a";0,!83"'.5!$')'.1!0A!G4.&";)!X8$GU!

X$(114)3,!i"**")41,!r!$7.**.+,!NOPOUL!>&.5";'0&1!0A!5.*)+"3/!7.)*'7!;)&.!)403/!e)'"30!

R04.3!"3!S.R!l0&D,!8$G!"3;*(5.!'7.!(1.!0A!%&)+.&!)1!?G=,!1..D"3/!)5#";.!A&04!

A)4"*+!4.4C.&1,!'7.!(1.!0A!0'7.&!?G=,!)35!;7&03";!5"1.)1.1!X231)A,!H(&D0R1D",!r!

G*04)&,!NOPOUL!>.&103)*!C.*".A1!)C0('!7.)*'7!)35!'7.!(1.!0A!?G=!)%%.)&!'0!C.!"4%0&')3'!
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A0&!%&"4)&+!;)&.!"3!:./(;"/)*%),!6035(&)1L!e"''*.!"1!D30R3!)C0('!70R!6035(&)1I!

1%"&"'()**+!&";7!;(*'(&.!)AA.;'1!'7.1.!)*'.&3)'"#.!+.'!"4%0&')3'!)35!R"5.*+!(1.5!7.)*'7!

1+1'.41L!!

2.1. Country information on Honduras 

2.1.1. Demography 

G;;0&5"3/!'0!'7.!i0&*5!6.)*'7!m&/)3"9)'"03!Xi6mU!6035(&)1!7)1!C..3!03.!0A!

'7.!*0R.&!4"55*.J"3;04.!;0(3'&".1!"3!'7.!%)1'!A.R!+.)&1!)35!"1!1'"**!;031"5.&.5!

\5.#.*0%"3/]!XNOPOUL!2'!7)1!)!/&011!3)'"03)*!"3;04.!0A!%(&;7)1"3/!%0R.&!%)&"'+!sV,WNO!

%.&!;)%"')!Xi6m,!NOPOUL!:7.!;)%"')*!;"'+,!:./(;"/)*%),!"1!*0;)'.5!"3!'7.!;.3'&)*!

40(3')"30(1!&./"03!R"'7"3!^&)3;"1;0!=0&)9t3!@.%)&'4.3',!6035(&)1,!?.3'&)*!

G4.&";)L!G;;0&5"3/!'0!'7.!>)3!G4.&";)3!6.)*'7!m&/)3"9)'"03!X>G6mU!'7.!%0%(*)'"03!

0A!6035(&)1!R)1!)C0('!`,cVT,YcN!"3!NOO`,!cNLP[!0A!'7.!%0%(*)'"03!&.1"5.1!"3!(&C)3!)&.)1,!

)35!WY[!0A!'7.!%0%(*)'"03!"1!(35.&!'7.!)/.!0A!PZ!XNOOYUL!<.'R..3!'7.!)/.1!0A!PcJTW!'7.!

&)'"0!0A!4)*.1!'0!A.4)*.1!"1!)C0('!PLOP_P!X?2G!i0&*5!^);'!C00DUL!G;;0&5"3/!'7.!?2G!

i0&*5!^);'!C00D,!'7.!504"3)3'!&.*"/"03!"1!?7&"1'")3"'+,!;04%01.5!401'*+!0A!?)'70*";1!

)35!Q#)3/.*";)*!>&0'.1')3'1L!!

2.1.2. Social Determinants of Disease 

:7.!10;")*!5.'.&4"3)3'1!0A!7.)*'7!"3!6035(&)1!"3;*(5.!%0#.&'+!)35!);;.11!'0!;)&.!

X>G6m,!NOOYUL!:7.1.!.1'"4)'.1!)&.!A0&!'7.!.3'"&.!;0(3'&+!0A!6035(&)1q!);;.11!'0!;)&.!"1!

%&0C)C*+!7"/7.&!"3!(&C)3!)&.)1!)35!*0R.&!"3!&(&)*,!40&.!"10*)'.5!)&.)1L!S.)&*+!03.J'7"&5!



!
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XTOLN[U!0A!'7.!%0%(*)'"03!R)1!C.*0R!'7.!%0#.&'+!*"3.!"3!NOO`!)35!NO[!0A!'7.!"37)C"')3'1!

*"#.5!03!*.11!'7)3!03.!50**)&!%.&!5)+!"3!NOO`L!2**"'.&);+!R)1!P`Lc[!"3!NOO`q!"'!R)1!PZ[!

7"/7.&!"3!&(&)*!)&.)1!;04%)&.5!'0!(&C)3!)&.)1L!?7"*5&.3!(35.&!A"#.!7)#.!'7.!401'!);;.11!

'0!7.)*'7!;)&.!XTPLY[U,!R7"*.!c`LW[!0A!%.&1031!0*5.&!'7)3!cO!7)#.!);;.11!'0!7.)*'7!;)&.,!

NVLP[!0A!%.&1031!cJPW!+.)&1!0A!)/.,!)35!WV[!0A!%.&1031!PcJWY!+.)&1!0A!)/.L!^&04!PYYOJ

NOOZ,!TPLN[!0A!%.&1031!7)#.!);;.11!'0!%&"4)&+!;)&.,!;7)&);'.&"9.5!)1!03.!#"1"'!%.&!+.)&,!

R7"*.!03*+!VZLZ[!0A!%.&1031!7)5!);;.11!'0!1.;035)&+!;)&.!X40&.!'7)3!03.!#"1"'!%.&!+.)&U!

X>G6m,!NOOYUL!

2.1.3. Burden of disease in Honduras 

:7.!.%"5.4"0*0/";!%&0A"*.!0A!6035(&)1!"1!;(&&.3'*+!'&)31"'"03"3/!'0!)!7.)#".&!

C(&5.3!0A!;7&03";!)35!303J;044(3";)C*.!5"1.)1.1!X>G6m,!NOOYUL!:7.!4)b0&"'+!0A!'7.!

;044(3";)C*.!5"1.)1.!C(&5.3!"1!1'"**!&.*)'.5!'0!%0')C*.!R)'.&!)35!*);D!0A!C)1";!1)3"')'"03!

&.10(&;.1L!@.3/(.!"1!)*10!7"/7*+!.35.4";q!"3!NOO`!'7.&.!R.&.!NW,TTO!3.R!;)1.1,!)35!

"3;"5.3;.!7)1!;03'"3(.5!'0!"3;&.)1.!"3!&.;.3'!+.)&1L!:7.!"3;"5.3;.!X%.&!POO,OOO!

%0%(*)'"03U!0A!6(4)3!244(305.A";".3;+!u"&(1!X62uU_G;M("&.5!244(3.!@.A";".3;+!

$+35&04.!XG2@$U!R)1!NPLO!A&04!NOOOJNOOTL!^0&!'(C.&;(*01"1!X:<U!"3!NOOW!'7.!"3;"5.3;.!

R)1!W`LP!X>G6m,!NOOYUL!62u_G2@$!)35!:<!1'"**!%&.1.3'!)!1"/3"A";)3'!%(C*";!7.)*'7!

%&0C*.4!"3!6035(&)1L!6+%.&'.31"03!)35!5")C.'.1!)&.!'7.!A"&1'!)35!1"a'7!*.)5"3/!;)(1.1!

0A!1%.;")*"9.5!;)&.,!&.1%.;'"#.*+L!-.;.3'!>G6m!&.%0&'1!;*)"4!'7)'!;7&03";!5"1.)1.1!)&.!

.4.&/"3/!)1!'7.!*.)5"3/!;)(1.!0A!40&C"5"'+!)35!40&')*"'+!"3!6035(&)1L!!



!
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@(&"3/!'7.!'"4.!0A!'7"1!1'(5+,!6035(&)1!R)1!.a%.&".3;"3/!)!5.3/(.!.%"5.4";L!

<+!H(*+!NT,!NOPO!'7.!"3;"5.3;.!0A!5.3/(.!7)5!"3;&.)1.5!3"3.!'"4.1!/&.)'.&!'7)3!'7.!

%&.#"0(1!+.)&J'0J5)'.!X2^-?,!G(/(1'!N`,!NOPOUL!:7.&.!7)5!)*&.)5+!C..3!VP!5.)'71!5(.!'0!

7.40&&7)/";!5.3/(.,!"3!6035(&)1,!R7";7!"3;&.)1.5!C+!0#.&!P,OOO[!A&04!'7.!%&.#"0(1!

+.)&J'0J5)'.L!:./(;"/)*%),!"3!%)&'";(*)&,!R)1!03.!0A!'7.!401'!)AA.;'.5!)&.)1L!!

2.1.4. The Honduras medical system 

6.)*'7!;)&.!"3!6035(&)1!7)%%.31!"3!'7&..!1+1'.41E!PU!'7.!%(C*";!1+1'.4!&(3!C+!

'7.!$.;&.')&+!0A!6.)*'7,!R7";7!7)1!701%"')*1!)35!7.)*'7!;.3'.&1!)**J)&0(35!'7.!;0(3'&+,!

R7.&.!7.)*'7;)&.!"1!/"#.3!'0!)**!;"'"9.31!A&..*+!0&!'0!'7.!;01'!0A!)!4"3"4(4!A..q!NU!'7.!

10;")*!1.;(&"'+!1+1'.4,!R7";7!5.*"#.&1!7.)*'7;)&.!03*+!'0!%.0%*.!R"'7!A0&4)*!b0C1!R"'7!

'7.!/0#.&34.3'!0&!%&"#)'.!;04%)3".1!X)&0(35!03.!A"A'7!0A!'7.!%0%(*)'"03U,!R7.&.!'7.!

%.&103!;03'&"C('.1!)!14)**!A..!5.5(;'.5!A&04!7"1!0&!7.&!1)*)&+q!)35!VU!'7.!%&"#)'.!7.)*'7!

1+1'.4,!R"'7!"35"#"5()*!;*"3";1!)35!4.5";)*!;.3'.&1,!)#)"*)C*.!)'!5"AA.&.3'!;01'1L!:0/.'7.&!

R"'7!'7.1.!A0&4)*!1+1'.41,!'&)5"'"03)*!4.5";"3.!"1!#.&+!%0%(*)&,!;04%*.a,!)35!#)&".1!"3!

;01'L!

2.2. Research on spirituality, health systems, and adherence 

835.&1')35"3/!'&)5"'"03)*,!;04%*.4.3')&+!)35!)*'.&3)'"#.!4.5";)*!1+1'.41!"1!)!

/*0C)*!%&"0&"'+!Xi6m,!NOON)UL!2'!R"**!C.!#.&+!"4%0&')3'!'0!.31(&.!'7.!)%%&0%&")'.,!1)A.,!

)35!.AA.;'"#.!(1.!0A!?G=!)1!"'!"1!"3'./&)'.5!"3'0!)**0%)'7";!)35!0'7.&!4.5";)*!1+1'.41!

Xi6m,!NOON)UL!$"3;.!?G=!"1!(1()**+!'&)31A.&&.5!A&04!03.!;(*'(&)*!.3#"&034.3'!'0!



!
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)30'7.&,!"'!4)+!C.!5"AA";(*'!'0!'&)31A.&!'7.!'7.&)%".1!R"'7!'7.!1)4.!5./&..!0A!'&)"3"3/,!

1D"**,!)35!D30R*.5/.!)1!R)1!0&"/"3)**+!%&.1.3'L!G'!%&.1.3',!'7.!6035(&)3!/0#.&34.3',!

'7&0(/7!"'1!"3#0*#.4.3'!"3!'7.!i6m,!7)1!C./(3!104.!"3"'")'"#.1!'0!&./(*)'.!)35!&./"1'.&!

7.&C)*!4.5";"3.1!Xi6m,!NOON)U,!C('!*"''*.!"1!C."3/!503.!'0!);;04%*"17!'7"1!"3!%&);'";.L!

$%"&"'()*"'+!"1!)!;04%03.3'!0A!e)'"3!G4.&";)3!;(*'(&.!'7)'!4(1'!30'!C.!"/30&.5!"3!

'7.!5"1;(11"03!)C0('!)*'.&3)'"#.!4.5";)*!1+1'.4!(1.L!G;;0&5"3/!'0!?)4%.1"30,!<.*+.)!r!

$;7R)&'9!XNOOYU,!R70!1'(5".5!e)'"301!"3!'7.!8$G,!e)'"301!;04%)&.5!'0!303Je)'"301!

R.&.!40&.!*"D.*+!'0!C.!&.*"/"0(1*+!"3#0*#.5!XN`[!#1L!`[U,!'0!%&)+!0('1"5.!0A!;7(&;7!XVZ[!

#1L!PY[U,!'0!7)#.!1%"&"'()*!5"1;(11"031!R"'7!0'7.&1!XVcLN[!#1L!N`LZ[U,!)35!&.%0&'.5!C."3/!

?)'70*";!XT`[!#1L!NV[UL!:7.+!;03;*(5.!'7)'!e)'"30!1%"&"'()*"'+!4)+!C.!"3A*(.3;.5!C+!

8$G!);;(*'(&)'"03L!^(&'7.&40&.,!e)'"30!1%"&"'()*"'+!"1!)!;0&.!;(*'(&)*!#)*(.!)35!"'1!

"3A*(.3;.!03!7.)*'7!"1!R)&&)3'.5!X?)4%.1"30,!<.*+.)!r!$;7R)&'9,!NOOYUL!

2.2.1. Spirituality, religious involvement, and the allopathic and 
alternative medical systems 

:7.!"3A*(.3;.!'7)'!1%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!7)#.!03!'7.!('"*"9)'"03!

0A!'7.!7.)*'7!1+1'.4,!."'7.&!%01"'"#.!0&!3./)'"#.,!"1!30'!R.**!(35.&1'005L!>&)+.&,!)!4)b0&!

;04%03.3'!0A!1%"&"'()*"'+!)35!5.#.*0%"3/!)!&.*)'"0317"%!R"'7!B05,!.1%.;")**+!)403/!

?7&"1'")31,!"1!)*10!R"5.*+!(1.5!A0&!7.)*'7!&.)1031!X<.**!.'!)*L,!NOOcq!Q"1.3C.&/!.'!)*L,!PYYZUL!

<.**!.'!)*L!XNOOcU!A0(35!'7)'!Wc[!0A!G4.&";)31!(1.!%&)+.&!A0&!7.)*'7!&.)1031q!'7.+!)*10!

A0(35!'7)'!'7.&.!4)+!C.!)!1'&03/!&.*)'"0317"%!C.'R..3!303J%&)+.&!?G=!(1.!)35!(1.!0A!

%&)+.&!A0&!7.)*'7!&.)1031!"3!'7.!8$GL!!-.*"/"0(1!"3#0*#.4.3'!4)+!.#.3!%&.5";'!'7.!
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('"*"9)'"03!0A!%&.#.3'"#.!7.)*'7!;)&.!1.&#";.1L!<.3b)4"31!)35!<&0R3!XNOOWU!5.4031'&)'.5!

"3!'7.!8$G!'7)'!&.*"/"0(1!1)*".3;.!;)3!%&.5";'!('"*"9)'"03!0A!#)&"0(1!%&.#.3'"#.!7.)*'7!

1.&#";.1!1(;7!)1!;70*.1'.&0*!1;&..3"3/1,!A*(!170'1,!%)%!14.)&1,!)35!%&01')'.!1;&..3"3/1!

)403/!'7.!.*5.&*+L!-.1%035.3'1!R70!1)"5!&.*"/"03!R)1!\#.&+!"4%0&')3']!R.&.!40&.!

*"D.*+!'0!7)#.!&.%0&'.5!)!%)%!14.)&!)35!%&01')'.!1;&..3"3/!;04%)&.5!'0!'701.!R70!1)"5!

&.*"/"03!R)1!\30'!"4%0&')3']!Xm55!-)'"0!g!NLOW,!%dOLOc!)35!m551!-)'"0!g!PL`T,!%dOLOcUL!

G*10,!'7.+!A0(35!'7)'!&.1%035.3'1!)AA"*")'.5!R"'7!)!&.*"/"0(1!5.304"3)'"03!R.&.!40&.!

*"D.*+!'0!(1.!104.!A0&41!0A!%&.#.3'"#.!;)&.!'7)3!'701.!R70!)&.!(3)AA"*")'.5L!$"a!%.&;.3'!

0A!'7."&!1)4%*.!R)1!6"1%)3";L!60R.#.&,!u)3!S.11,!K)1*!)35!H03.1!XNOONU!A0(35!'7)'!

&.*"/"0(1!GA&";)3!G4.&";)3!R04.3!"3!'7.!8$G!4"/7'!C.!*.11!*"D.*+!'0!/0!A0&!C&.)1'!

;)3;.&!1;&..3"3/1,!R7"*.!&.*"/"0(1!i7"'.!R04.3!4"/7'!C.!40&.!*"D.*+L!:7.1.!1'(5".1!

5.4031'&)'.!'7)'!%&)+.&,!R7";7!"1!)!;04%03.3'!0A!03.I1!1%"&"'()*"'+,!)35!&.*"/"0(1!

1)*".3;.!;)3!7)#.!#)&")C*.!)110;")'"031!R"'7!?G=!)35!)**0%)'7";!7.)*'7!1+1'.4!(1.,!

&.1%.;'"#.*+L!!!

:7.&.!"1!)3!.AA0&'!"3!'7.!8$G!'0!"5.3'"A+!?G=!(1.&1!"3!'7.!%&"4)&+!7.)*'7!;)&.!

1+1'.4!)403/!*0RJ"3;04.!/&0(%1!0A!6"1%)3";1!)35!S)'"#.!G4.&";)31!"3!'7.!

10('7R.1'.&3!83"'.5!$')'.1L!23!)!M()*"')'"#.!1'(5+!X$(114)3,!i"**")41,!r!$7.**.+,!NOPOU,!

'7.!'7&..!%)'".3'!)''&"C('.1!'7)'!)%%.)&.5!'0!401'!*"D.*+!;0&&.*)'.!R"'7!%)'".3'!(1.!0A!

?G=!R.&.E!A)4"*+!0A!0&"/"3,!"5.3'"A";)'"03!R"'7!'&)5"'"03)*!;(*'(&.,!)35!3)'(&.!0A!'7.!

7.)*'7!;035"'"03L!:7.+!R0(*5!(1.!'&)5"'"03)*!4.5";"3.!A0&!;.&')"3!1";D3.11.1!)35!

)**0%)'7";!;)&.!A0&!0'7.&1!0&!"A!'7.!1";D3.11!R0&1.3.5L!^0&!104.!;035"'"031,!'7.+!R0(*5!



!

! PO!
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>.0%*.!R"'7!;7&03";!5"1.)1.1!)%%.)&!'0!(1.!?G=!0A'.3L!23!)!1'(5+!"3!S.R!
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Xc`LO[Uq!704.0%)'7";!&.4.5".1!XWYLT[Uq!)35!"'.41!R0&3!XVTLY[UL!6.&4)3!.'!)*L!XNOOWU!

)*10!;0**.;'.5!0%.3J.35.5!&.1%031.1!03!&.)1031!A0&!(1"3/!?G=L!m#.&)**,!&.)1031!

4.3'"03.5!"3;*(5.5!'7.!A0**0R"3/E!'0!&.*".#.!%)"3!XVTLP[Uq!'0!%&.#.3'!5"1.)1.!

%&0/&.11"03!XPWLV[Uq!'0!A..*!C.''.&!XPVL`[Uq!'0!'&+!?G=!'0!1..!"A!"'!R0(*5!7.*%!XPVLc[Uq!

)35!C.;)(1.!?G=!'7.&)%".1!7)5!%&.#"0(1*+!7.*%.5!'7.4!XYLN[UL!$0(&;.1!0A!"3A0&4)'"03!

)C0('!?G=!R.&.!)*10!1"4"*)&!);&011!'7.!5")/301'";!/&0(%1,!)35!%&"4)&"*+!"3;*(5.5!
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\1%"&"'()*"'+_R0&*5#".R]!"3!'7."&!5.;"1"031!)C0('!')D"3/!)3'"&.'&0#"&)*!'&.)'4.3'!XG-:U!

XK&.4.&!.'!)*,!NOOTUL!$04.!A.*'!1(%%0&'.5!C+!'7."&!1%"&"'()*!C.*".A1!'0!')D.!G-:!X.L/L,!

\'7.+!A.*'!.4%0R.&.5!C+!'7."&!1%"&"'()*!C.*".A1!'0!;0%.!R"'7!'7.!)5#.&1.!.AA.;'1!0A!

4.5";)'"03],!0&!\A.*'!'7)'!30'!')D"3/!'7.!C.1'!%011"C*.!'&.)'4.3'!R)1!)!w1"3I]U,!R7.&.)1!

0'7.&1!1)"5!'7."&!1%"&"'()*"'+_R0&*5#".R!/)#.!'7.4!)!&.)103!30'!'0!')D.!G-:!X.L/L,!\'7.+!

A.*'!'7)'!B05!R"**!%&0'.;'!'7.4!)35!'7)'!'7.+!5"5!30'!3..5!4.5";)'"03]UL!:7.!%)&.3'!

1'(5+!X2&03103!.'!)*,!NOONU!.1')C*"17.5!'7)'!\1%"&"'()*"'+_&.*"/"0(13.11]!"1!)110;")'.5!R"'7!

*03/.&!1(&#"#)*,!7.)*'7".&!C.7)#"0&1,!40&.!0%'"4"14,!*.11!5"1'&.11,!)35!*0R!C*005!;0&'"10*!

*.#.*1!"3!%.0%*.!*"#"3/!R"'7!62uL!!

<.*".A1!)C0('!B05I1!"3A*(.3;.!03!03.I1!7.)*'7!)35!.#.&+5)+!*"A.!);'"#"'".1,!R7";7!

)&.!'R0!#.&+!"4%0&')3'!;04%03.3'1!0A!1%"&"'()*"'+,!4)+!)AA.;'!4.5";)'"03!)57.&.3;.!

)403/!62u_G2@$!%)'".3'1!"3!'7.!^*0&"5),!8$GL!K&.4.&,!2&03103,!r!>0&&!XNOOYU!

"3'.&#".R.5!%.0%*.!*"#"3/!R"'7!62u!x!'7.!1)4%*.!R)1!WP[!GA&";)3!G4.&";)3,!NY[!

e)'"30,!NW[!R7"'.,!T[!0'7.&!x!)C0('!70R!1%"&"'()*!C.*".A1!)35!4"35JC05+!C.*".A1!

"3'.&'R"3.!R"'7!'&.)'4.3'!5.;"1"03J4)D"3/!)35!'&.)'4.3'!)57.&.3;.!X)**!%)'".3'1!7)5!

C..3!0AA.&.5!G-:UL!:7"&'+JA"#.!%.&;.3'!0A!'7."&!1)4%*.!7)5!*.11!'7)3!7"/7J1;700*!

.5(;)'"03!)35!cV[!R.&.!*"#"3/!03!*.11!'7)3!sPO,OOO!%.&!+.)&L!^"A'+JA0(&!%.&;.3'!1)"5!

1%"&"'()*_4"35JC05+!C.*".A1!XWW[!1%"&"'()*_PO[!4"35JC05+U!"3A*(.3;.5!5.;"1"031!&.*)'.5!

'0!'&.)'4.3'L!>)&'";"%)3'1!R70!C.*".#.5!'7)'!B05_6"/7.&!>0R.&!;03'&0*1!7.)*'7!R.&.!

WL`c!'"4.1!40&.!*"D.*+!30'!'0!')D.!)3'"&.'&0#"&)*!5&(/1!'7)3!'701.!R70!5"5!30'!.a%&.11!

'7"1!;03'&0*!C.*".A!X%gOLOVNUL!>)&'";"%)3'1!R70!R.&.!'&.)'4.3'!3)"#.!R.&.!TLVW!'"4.1!40&.!



!

! Pc!

*"D.*+!'7)3!'701.!R70!R.&.!'&.)'4.3'!.a%.&".3;.5!'0!C.*".#.!'7)'!B05_6"/7.&!>0R.&!

R)1!;03'&0**"3/!'7."&!7.)*'7L!:7"&'+J."/7'!%.&;.3'!&.%0&'.5!1%"&"'()*!C.*".A1!&.*)'.5!'0!

'&.)'4.3'!)57.&.3;.L!:7.!%&.1.3;.!#.&1(1!)C1.3;.!0A!'7.!C.*".A!ww$%"&"'()*"'+!7.*%1!

;0%"3/!R"'7!1"5.!.AA.;'1II!R)1!1"/3"A";)3'*+!)110;")'.5!R"'7!C.''.&!)57.&.3;.!X"L.L,!*0R.&!

A&.M(.3;+!0A!)35!A.R.&!&.)1031!A0&!4"11"3/!501.1,!%gOLOONU!)35!A.R.&!1+4%'041!

X%gOLONOU!XK&.4.&,!2&03103,!r!>0&&,!NOOYUL!

G!1'(5+!0A!6035(&)3!%.0%*.!R"'7!.%"*.%1+!170R.5!'7)'!'7.!4)b0&"'+!0A!%)'".3'1!

R"'7!.%"*.%1+!(1.5!?G=!)35!%&)+.&!A0&!7.)*'7!&.)1031!X@(&h3,!.'!)*L,!NOOYUL!@(&h3!.'!)*L!

A0(35!'7)'!YVL`[!0A!'7.!%)'".3'1!R.&.!')D"3/!5&(/1!A0&!'7."&!1."9(&.1!)35!WWLN[!&.%0&'.5!

'7)'!'7.+!7)5!1'0%%.5!'7.!'&.)'4.3'!"3!'7.!%)1'L!^0&'+J."/7'!%.&;.3'!0A!%)'".3'1!&.%0&'.5!

303J)57.&.3;.!5(.!'0!)3'".%"*.%'";!5&(/1!XGQ@U!(3)#)"*)C"*"'+,!PTLc[!5(.!'0!GQ@!C."3/!

(3)AA0&5)C*.L!GC0('!7)*A!0A!'7.!%)'".3'1!XcPLc[U!&.%0&'.5!(1"3/!?G=!)35!VPLW[!R.&.!

(1"3/!)!#)&".'+!0A!?G=!)35!GQ@!)'!'7.!1)4.!'"4.L!:7.!401'!;04403!?G=1!R.&.!

%&)+.&!X`cLZ[U,!')D"3/!7.&C1!XWPLP[U,!)35_0&!(1"3/!%0'"031!XNYLP[UL!:7)'!1)4.!1'(5+!

"3;*(5.5!)!1'(5+!0A!"10*)'.5!&(&)*!="1D"'0!'&"C.14.3!"3!6035(&)1L!m#.&!03.J'7"&5!

XVWL`[U!0A!'7.4!/)#.!3)4.1!A0&!.%"*.%1+,!1(;7!)1!*%+%!,$#-.+%!XNN[U,!'7)'!R.&.!&.*)'.5!'0!

);'"031!0A!0&!)'');D1!C+!C)5!1%"&"'1!0&!5.4031L!Q%"*.%1+!.'"0*0/".1!1(//.1'.5!C+!'7.!

="1D"'0!"3;*(5.5!C)5!1%"&"'1!XNW[U,!R.)D3.11!0&!5"1.)1.!0A!'7.!C*005!XPN[U,!*);D!0A!

1.a()*!);'"#"'+!XPO[U,!R0&&".1!XPO[U,!7"/7!0&!*0R!C*005!%&.11(&.!XPO[U,!C."3/!(3;*.)3!

XZ[U,!"3;04%*.'.!3('&"'"03,!0&!A005!"3')D.!XW[UL!:7.!="1D"'0!R0(*5!A"&1'!;031(*'!)!

'&)5"'"03)*!7.)*.&,!+#-.%,!"A!'7.+!7)5!.%"*.%1+L!:7"&'+!%.&;.3'!0A!'7.!'&"C.1%.0%*.!1)"5!'7.+!



!

! PT!

D3.R!0A!)3!.%"*.%1+!'&.)'4.3'!0A!="1D"'0!4.5";"3.!4)5.!0A!7.&C1!A&04!'7.!;044(3"'+L!

6.&C1!4.3'"03.5!C+!'701.!"3'.&#".R.5!R.&.!;0''03!*.)#.1,!/%0#0),!%$%+,%/%!XwwD"3/!)(*)]!

0&!ww1*..%+!%*)3']U,!-#1%!+.$,.!X14)**,!70'!%.%%.&U,!1.&%!,%#&.!Xww'7.!%*)3'!0A!'7.!&.55"17!

14)**!A..']U,!)35!0#/%2%!X7.&C!0A!'7.!ww+.**0R!A*0R.&1!0A!3003]UL!m3*+!T[!0A!'7.!="1D"'0!

'&"C.14.3!D3.R!)C0('!GQ@1L!@(&h3!)35!0'7.&1!XNOOYU!%&0#"5.!#)*()C*.!"31"/7'!"3'0!

7.)*'7!1+1'.4!('"*"9)'"03!"3!6035(&)1,!C0'7!)'!)!;0(3'&+!*.#.*!)35!"3!&.40'.!&(&)*!)&.)1L!

?G=!(1.!4)+!4.5")'.!'7.!.AA.;'!0A!1%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!03!

4.5";)'"03!)57.&.3;.L!G1!4.3'"03.5!.)&*".&,!'7.&.!1..41!'0!C.!)!1'&03/!&.*)'"0317"%!

C.'R..3!?G=!(1.!)35!'7.!(1.!0A!%&)+.&!A0&!7.)*'7!&.)1031!"3!'7.!8$G!X<.**!.'!)*L,!NOOcUL!

23!)3!)A0&.4.3'"03.5!1'(5+,!0A!0('%)'".3'!7+%.&'.31"03!;*"3";1!"3!<"&4"3/7)4,!83"'.5!

K"3/504,!WWLZ[!0A!?G=!(1.&1!)35!TOLc[!0A!303J(1.&1!&.%0&'.5!%.&A.;'!)57.&.3;.!'0!

%&.1;&"C.5!4.5";)'"03!XB07)&!.'!)*L,!NOOZUL!B07)&!.'!)*L,!NOOZ!)*10!A0(35!'7)'!"3!A.4)*.!

?G=!(1.&1!#.&1(1!A.4)*.!303J(1.&1,!VcLY[!#.&1(1!TVLY[,!&.1%.;'"#.*+,!&.%0&'.5!%.&A.;'!

)57.&.3;.!X%gOLONUL!!:7(1,!'7.&.!1..41!'0!C.!)!&.*)'"0317"%!C.'R..3!1%"&"'()*"'+,!/.35.&,!

?G=!(1.,!)35!4.5";)'"03!303J)57.&.3;.!'7)'!5.1.&#.1!A(&'7.&!)''.3'"03L!!

?03;.%'()*!405.*1!4)+!7.*%!.1')C*"17!;(*'(&.!1%.;"A";!)%%&0);7.1!'0!%)'".3'J

%7+1";")3!;044(3";)'"03!&./)&5"3/!1%"&"'()*"'+!)35!)57.&.3;.L!e.R"1!r!m/.5./C.!

XNOOZU!7)#.!5.#.*0%.5!)!;03;.%'()*!405.*!0A!1%"&"'()*"'+!A0&!GA&";)3!G4.&";)31!*"#"3/!

R"'7!62u!"3!'7.!8$G!'7)'!4)+!C.!7.*%A(*!"3!(35.&1')35"3/!'7.!&0*.!'7)'!1%"&"'()*"'+!

%*)+1!"3!4.5";)'"03!)57.&.3;.L!:7"1!405.*!"1!(3"M(.!'0!GA&";)3!G4.&";)31!)35!4)+!30'!

C.!/.3.&)*"9)C*.!'0!0'7.&!%0%(*)'"031L!:7.!A"35"3/1!0A!?&)3.!)35!0'7.&1!XNOOOU!1(%%0&'!



!

! P`!

'7"1!405.*L!23!'7."&!1'(5+!0A!62uJ%01"'"#.!R04.3!"3!'7.!10('7.&3!8$G,!R70!R.&.!

4)"3*+!4"55*.!)/.5!GA&";)3!G4.&";)31,!YN[!&.%0&'.5!'7)'!%&)+.&!R)1!)3!"4%0&')3'!

10(&;.!A0&!62u!4.5";)'"03!5.;"1"03J4)D"3/,!)35!cY[!;031"5.&.5!%&)+.&!40&.!"4%0&')3'!

'7)3!'7.!%7+1";")3,!R7";7!;&.)'.5!)!1.31.!0A!;03A*";'!X?&)3.!.'!)*,!NOOOUL!$"a'+!%.&;.3'!0A!

R04.3!1)"5!'7)'!'7.!5"&.;'"03!'7.+!&.;."#.5!A&04!%&)+.&!R)1!5"AA.&.3'!'7)3!'7.!5"&.;'"03!

'7.+!&.;."#.5!A&04!'7."&!%7+1";")3L!^"A'+J3"3.!%.&;.3'!0A!'7.!R04.3!R"17.5!'7)'!'7.!

%7+1";")3!D3.R!40&.!)C0('!'7.!&0*.!0A!%&)+.&!"3!'7."&!5.;"1"03J4)D"3/,!C('!03*+!TN[!

.#.3!;031"5.&.5!"3"'")'"3/!1(;7!;03#.&1)'"03!R"'7!'7."&!%7+1";")3L!^);'0&1!'7)'!"4%.5.5!

1(;7!;03#.&1)'"03!"3;*(5.5E!(31(;;.11A(*!.a%.&".3;.1!"3!'7.!%)1'!)35!(31(%%0&'"#.!

C.7)#"0&!C+!'7.!%7+1";")3L!m3*+!T[!0A!'7.!R04.3!1)"5!'7.!%7+1";")3!D30R1!)C0('!'7.!

&0*.!0A!%&)+.&!"3!'7."&!5.;"1"03J4)D"3/!)35!'7)'!'7.+!7)5!&.;."#.5!)!C.)&)C*.!&.1%031.L!!

835.&1')35"3/!'7.!&.*)'"0317"%!C.'R..3!1%"&"'()*"'+,!&.*"/"0(1!"3#0*#.4.3',!

7.)*'7!1+1'.41!(1.,!)35!)57.&.3;.,!R"**!C.!"4%0&')3'!A0&!6035(&)3!7.)*'7!%0*";+!

4)D.&1!C.;)(1.!0A!'7.!;0(3'&+I1!'7&"#"3/!1%"&"'()*!)35!&.*"/"0(1!;(*'(&.,!R"5.1%&.)5!(1.!

0A!?G=,!)35!&.*)'"#.*+!%00&!%0%(*)'"03!7.)*'7L!G'!%&.1.3',!'7.&.!)&.!)'!*.)1'!'R0!

701%"')*1!"3!6035(&)1!'7)'!"3'./&)'.!1%"&"'()*"'+!"3'0!4.5";)*!;)&.,!G5#.3'"1'!601%"')*!"3!

u)**.+!0A!'7.!G3/.*1!)35!Q#)3/.*";)*!601%"')*!"3!$"/()'.%.M(.L!:7.&.!)&.!)*10!4)3+!

7.)*'7!;*"3";1!&(3!C+!?7&"1'")3!303J/0#.&34.3')*!0&/)3"9)'"031L!=)3+!0A!'7.!

)A0&.4.3'"03.5!1'(5".1!)&.!A&04!\5.#.*0%.5]!;0(3'&".1,!1(;7!)1!'7.!8$G!)35!8KL!G'!

'7.!'(&3!0A!'7.!NP1'!;.3'(&+,!0#.&!03.J'7"&5!XVTLY[U!0A!'7.!50;(4.3'.5!A0&."/3JC0&3!

"44"/&)3'1!"3!'7.!8$G!R.&.!A&04!?.3'&)*!G4.&";)!X8L$L!?.31(1!<(&.)(,!NOOWU,!)35,!



!

! PZ!

)*'70(/7!4)3+!0A!'7.!&.1.)&;7.&1!%&.#"0(1*+!;"'.5!7)#.!)''.4%'.5!'0!1)4%*.!*0RJ

"3;04.!6"1%)3";!4"30&"'+!%0%(*)'"031!"3!'7.!8$G!)35!8K,!'7.&.!"1!1'"**!)!3..5!A0&!/*0C)*!

5)')!'7)'!&.%&.1.3'1!'7.!;0(3'&".1!0A!0&"/"3L!2!R"**!%&.1.3'!.4%"&";)*!5)')!03!1%"&"'()*"'+,!

&.*"/"0(1!"3#0*#.4.3',!7.)*'7!1+1'.4!(1.,!)35!)57.&.3;.!A&04!:./(;"/)*%),!'7.!;)%"')*!

;"'+!0A!6035(&)1,!?.3'&)*!G4.&";)L!!



!

! PY!

3. Materials and Methods 

:7.!.'7";)*!1')35)&51,!M(.1'"033)"&.,!)35!1'(5+!%&0'0;0*!R.&.!)%%&0#.5!C+!'7.!

C"0.'7";1!;044"''..!0A!'7.!S)'"03)*!G('03040(1!83"#.&1"'+!0A!6035(&)1!X8SG6U!)35!

C+!'7.!@(D.!83"#.&1"'+!231'"'('"03)*!-.#".R!<0)&5!A0&!'7.!>&0'.;'"03!0A!6(4)3!

$(Cb.;'1L!$(&#.+1!R.&.!)54"3"1'.&.5!5(&"3/!H(*+!)35!G(/(1',!NOPOL!!

3.1. Questionnaire Development 

:7.!M(.1'"033)"&.!.a)4"3.5!'7.!&.*)'"0317"%!C.'R..3!1%"&"'()*"'+!)35!7.)*'7!

1+1'.4!(1.L!2'!0C')"3.5!;&011J1.;'"03)*!5)')!A&04!'7.!/.3.&)*!(&C)3!%0%(*)'"03!"3!

:./(;"/)*%),!6035(&)1L!:7.!0&"/"3)*!M(.1'"033)"&.!R)1!R&"''.3!)35!)54"3"1'.&.5!"3!

$%)3"17!C+!'7.!1'(5.3'!&.1.)&;7.&!X=L>L?LU,!'7.!"3J;0(3'&+!)5#"10&!)35!7.&!)11"1')3'!

X-L=L@L!)35!HL^LSL,!&.1%.;'"#.*+U!)35!'&)31*)'.5!"3'0!Q3/*"17!A0&!'7"1!%)%.&L!=+!%&"4)&+!

0Cb.;'"#.!R)1!'0!C.''.&!(35.&1')35!'7.!"4%);'!0A!1%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!

03!)**0%)'7";!)35!)*'.&3)'"#.!7.)*'7!1+1'.4!(1.!)35!)57.&.3;.!'0!4.5";"3.L!i.!1'&)'"A".5!

7.)*'7!1+1'.4!(1.!"3'0!%&.#.3'"#.!;)&.!)35!;(&)'"#.!;)&.!"3!0&5.&!'0!C.''.&!(35.&1')35!

)3+!)110;")'"03!'7.+!4)+!7)#.!R"'7!1%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'L!^"3)**+,!R.!

;0**.;'.5!5)')!03!'7.!C(&5.3!0A!1.*.;'.5!5"1.)1.1!"3!0&5.&!'0!/.'!)3!"5.)!0A!'7.!/.3.&)*!

%0%(*)'"03!7.)*'7L!!

:7.!M(.1'"033)"&.!R)1!%"*0'.5!'0!%)'".3'1I!)35!'7."&!A)4"*".1!)'!?.3'&0!=.5";0!

e(;)1,!)3!(&C)3!7.)*'7!;)&.!;*"3";!A0(35.5!C+!-L=L@L!)35!7.&!;0**.)/(.1L!^0**0R"3/!'7"1!

%"*0',!4"30&!;*)&"A";)'"031!)35!&.#"1"031!R.&.!4)5.L!:7.!6035(&)3!<"0.'7";1!?044"''..!



!

! NO!

)'!8SG6!)35!'7.!@(D.!83"#.&1"'+!2-<!)%%&0#.5!)**!;7)3/.1!4)5.!'0!'7.!0&"/"3)*!

1(&#.+L!:7.!A"3)*!$%)3"17!#.&1"03!)35!Q3/*"17!'&)31*)'"03!0A!'7.!1(&#.+!)&.!"3;*(5.5!"3!

G%%.35"a!G!)35!G%%.35"a!<,!&.1%.;'"#.*+L!!

3.2. Measures  

3.2.1. Demographics, population health, and beliefs   

:7.!M(.1'"033)"&.!;0**.;'.5!5)')!03!%0%(*)'"03!5.40/&)%7";1,!7.)*'7!C.*".A1,!)35!

5"1.)1.!C(&5.3!"3!'7.!%&.#"0(1!PN!403'71!C.A0&.!'7.!1'(5+L!@.40/&)%7";!#)&")C*.1!R.&.!

)/.,!/.35.&,!504";"*.!;*)11"A";)'"03,!.5(;)'"03,!"3;04.!*)1'!403'7,!)35!.4%*0+4.3'L!

3.2.2. Spirituality and religious involvement   

:7.!M(.1'"033)"&.!)1D.5!M(.1'"031!)C0('!1%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'L!

2'!)1D.5!)C0('!&.*"/"0(1!)AA"*")'"03,!;7(&;7!)''.35)3;.,!%&"#)'.!5.#0'"03!'"4.,!)35!1.*AJ

&)'.5!1%"&"'()*"'+L!i.!)*10!)1D.5!)C0('!'7.!"4%0&')3;.!)1;&"C.5!'0!B05!)35!.#"*!1%&"'1!"3!

;)(1"3/!)35!;(&"3/!1";D3.11,!C('!'7"1!;04%03.3'!0A!1%"&"'()*"'+!"1!30'!'70&0(/7*+!

)3)*+9.5!7.&.L!G;;.11!'0!;7(&;7.1!170(*5!30'!7)#.!C..3!)!10(&;.!0A!C")1!C.;)(1.!'7.&.!

)&.!4)3+!;7(&;7.1!);;.11"C*.!R"'7"3!(&C)3!:./(;"/)*%)L!2**"'.&);+!170(*5!30'!7)#.!C..3!

)!10(&;.!0A!C")1!."'7.&!C.;)(1.!%&)+.&,!R7";7!"1!)!1%"&"'()*!);'"#"'+!30'!&.*")3'!03!*"'.&);+,!

)35!&.)5"3/!R.&.!;04C"3.5!"3!'7.!1)4.!M(.1'"03!'0!4.)1(&.!%&"#)'.!5.#0'"03)*!'"4.L!

$%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!#)&")C*.1!R.&.!5";70'04"9.5!5"AA.&.3'*+!

A0&!5"AA.&.3'!)3)*+1.1L!:7.!;)'./0&".1!A0&!1.*AJ&)'.5!1%"&"'()*"'+,!&.*"/"0(1!)AA"*")'"03,!

;7(&;7!)''.35)3;.,!%&"#)'.!5.#0'"03!'"4.,!)35!7.)*'7!C.*".A1!#)&")C*.1!X:)C*.!PN,!



!

! NP!

G%%.35"a!@U,!5"5!;7)3/.!);&011,!C('!R.&.!7.*5!;031')3'!R"'7"3,!)3!)3)*+1"1L!:7.!

40'"#)'"03!C.7"35!'7"1!4.'705,!"3!'7.!;)1.!0A!'7.!7.)*'7!1+1'.41!(1.!)3)*+1.1,!R)1!'0!

5.'.&4"3.!"A!)3+!1%"&"'()*"'+!0&!&.*"/"0(1!"3#0*#.4.3'!7)5!)110;")'"031!R"'7!('"*"9)'"03q!

'7.&.A0&.,!1%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!#)&")C*.1!R.&.!5";70'04"9.5!Xl.1_S0U!

'0!&.A*.;'!'7.1.!'R0!/&0(%1L!:7.!40'"#)'"03!0A!'7"1!4.'705,!"3!'7.!;)1.!0A!&.*)'"#.!

)57.&.3;.,!R)1!'0!'.1'!'7.!%011"C*.!)110;")'"03!C.'R..3!03.I1!0R3!1%"&"'()*"'+!0&!

&.*"/"0(1!"3#0*#.4.3'!)35!'7.!&"1D!0A!303J)57.&.3;.!'0!4.5";"3.q!'7.&.A0&.,!'7.!1.*AJ

&)'.5!1%"&"'()*"'+!#)&")C*.!R)1!5";70'04"9.5!'0!"10*)'.!'701.!R70!1)R!'7.41.*#.1!)1!

\#.&+!1%"&"'()*L]!:7.!&.*"/"0(1!"3#0*#.4.3'!#)&")C*.1!R.&.!5";70'04"9.5!'0!&.A*.;'!

A)"'7A(*3.11!'0!A&.M(.3'!;7(&;7!)''.35)3;.!X)'!*.)1'!R..D*+U!)35!5)"*+!5.#0'"03)*!'"4.!X)'!

*.)1'!5)"*+UL!!

3.2.3. General health system utilization  

23!0&5.&!'0!5.'.&4"3.!/.3.&)*!7.)*'7!1+1'.4!('"*"9)'"03!R"'7"3!'7.!(&C)3!

%0%(*)'"03!"3!:./(;"/)*%),!R.!.a)4"3.5!'7.!(1.!0A!'7.!)**0%)'7";!4.5";)*!1+1'.4!)1!

R.**!)1!)*'.&3)'"#.!4.5";)*!1+1'.4L!Q);7!4.5";)*!1+1'.4!R)1!1.%)&)'.5!"3'0!7+%0'7.'";)*!

)35!);'()*!(1.L!

3.2.4. Hypothetical health system utilization 

@";70'040(1!#)&")C*.1!R.&.!;&.)'.5!A0&!7+%0'7.'";)*!A"&1'!;70";.1!0A!4.5";)*!

1+1'.4L!G!*"1'!0A!7.)*'7!%&0C*.41!R)1!%&.1.3'.5!'0!'7.!&.1%035.3'!)*03/!R"'7!'7.!

A0**0R"3/!M(.1'"03E!\i7)'!R0(*5!+0(!50!A"&1'!"A!+0(!R.&.!'0!7)#.!.);7!0A!'7.!A0**0R"3/!



!

! NN!

7.)*'7!%&0C*.41y]!-.1%035.3'1!;0(*5!)31R.&E!2!R0(*5!\/0!'0!'7.!%7+1";")3,]!\(1.!

3)'(&)*!4.5";"3.,]!0&!\;04C"3.!'7.!'R0L]!2A!&.1%035.3'1!R0(*5!30'!50!)3+!0A!'7.!'7&..,!

'7.!1(&#.+0&1!R&0'.!."'7.&!\30'7"3/]!0&!)30'7.&!'&.)'4.3'!'7.!&.1%035.3'!R0(*5!(1.L!

X:7.1.!R.&.!4)"3*+!4.5";"3.1!A&04!)!*0;)*!%7)&4);+LU!:7.3!2!/.3.&)'.5!)!7+%0'7.'";)*!

%7+1";")3!(1.!1;0&.!XOg*0R,!POg7"/7U!)1!)!1(4!0A!"35"#"5()*!&.1%031.1!A0&!.);7!5"1.)1.!

X@"5!'7.+!;701.!'7.!%7+1";")3y!Og!30,!Pg+.1U,!)!7+%0'7.'";)*!3)'(&)*!4.5";"3.!(1.!1;0&.!

XOg*0R,!POg7"/7U!)1!1(4!"35"#"5()*!&.1%031.1!A0&!.);7!5"1.)1.!XOg!30,!Pg+.1U,!)35!)!

7+%0'7.'";)*!;04C"3)'"03!(1.!1;0&.!XOg*0R,!POg7"/7U!)1!)!1(4!0A!"35"#"5()*!&.1%031.1!

A0&!.);7!5"1.)1.!XOg!30,!Pg+.1UL!2!5";70'04"9.5!7+%0'7.'";)*!(1.!1;0&.1!A0&!'7.!(1.!0A!'7.!

%7+1";")3,!3)'(&)*!4.5";"3.,!)35!)!;04C"3)'"03!)'!'7."&!4.5")31L!

3.2.5. Actual health system utilization  

!i.!.1'"4)'.5!)**0%)'7";!4.5";)*!1+1'.4!(1.L!:7.!);'()*!(1.!0A!7.)*'7!1+1'.4!"3!

'7.!%&.#"0(1!PN!403'71!R)1!."'7.&!\A0&!%&.#.3'"03]!0&!\A0&!;(&)'"#.]!&.)1031!X\1";D!

(1.]UL!:7.!A0**0R"3/!M(.1'"03!R)1!(1.5!'0!.1'"4)'.!'7.!(1.!0A!%&.#.3'"#.!;)&.E!\@"5!+0(!

#"1"'!)!%7+1";")3!A0&!&0('"3.!;7.;DJ(%!"3!'7.!*)1'!+.)&y]!>7+1";")3!;031(*'!"35";)'.5!'7.!

(1.!0A!'7.!)**0%)'7";!4.5";)*!1+1'.4!Xl.1_S0UL!!2A!'7.!&.1%035.3'!&.;."#.5!4.5";"3.!A&04!

)3+!%7+1";")3!"3!'7.!%&.#"0(1!+.)&,!'7.+!R.&.!1)"5!'0!7)#.!);;.11.5!'7.!)**0%)'7";!

4.5";)*!1+1'.4!A0&!;(&)'"#.!%(&%01.1L!

i.!.1'"4)'.5!'7.!('"*"9)'"03!0A!?G=L!GA'.&!;031(*')'"03!R"'7!-L=L@L!)35!0'7.&!

6035(&)3!;0**.)/(.1,!)!1(;;"3;'!*"1'!0A!R"5.*+!(1.5!*0;)*!)*'.&3)'"#.!'&.)'4.3'1!R)1!



!

! NV!

5.'.&4"3.5L!:7.!*"1'!"3;*(5.5!'7.!A0**0R"3/!)*'.&3)'"#.!'&.)'4.3'1E!\7.&C1_'.)1,]!\%"**1!

R"'7!3)'(&)*!"3/&.5".3'1,]!\);(%(3;'(&.,]!\+%3%'%,]!)!'&)5"'"03)*!4)11)/.!R"'7!0"*1,!

\%&)+.&!'0!B05,]!\%&)+.&!'0!1)"3'1,]!\;031(*'!R"'7!)!"#$%&'($),]!)!'&)5"'"03)*!1%"&"'()*!

7.)*.&,!)35!\;031(*'!R"'7!)!&%/#$.+/%,]!104.03.!R70!1%.;")*"9.1!"3!7.&C)*!&.4.5".1L!:7.!

&.1%035.3'1!R.&.!)1D.5!'0!"35";)'.!R7.'7.&!0&!30'!'7.+!7)5!(1.5!)3+!0A!'7.1.!

'&.)'4.3'1!"3!'7.!%&.#"0(1!+.)&!\'0!%&.#.3']!Xl.1_S0U!0&!\'0!;(&.]!Xl.1_S0U!1";D3.11L!

?G=!(1.&1!R.&.!'701.!R70!(1.5!03.!0&!40&.!?G=!405)*"'+L!i.!)*10!;0**.;'.5!5)')!03!

\0'7.&]!)*'.&3)'"#.!'&.)'4.3'1!(1.5,!"A!'7.+!R.&.!30'!*"1'.5!)*&.)5+L!:7.!(1.!0A!%&)+.&!

R)1!.a;*(5.5!)1!)!%011"C*.!?G=!A0&!)**!0(';04.!#)&")C*.1L!

3.2.6. Relative adherence to medication 

23!0&5.&!'0!4.)1(&.!&.*)'"#.!)57.&.3;.,!2!(1.5!'7.!=.5";)'"03!G57.&.3;.!-.%0&'!

$;)*.!X=G-$U!X60&3.!)35!i."34)3,!NOONUL!:7"1!4.'705!7)1!C..3!#)*"5)'.5!"3!)!

%&.#"0(1!1'(5+!XK&)#"'9!.'!)*L,!PYYVUL!2A!'7.!&.1%035.3'!7)5!&.;."#.5!)3+!A0&4!0A!

4.5";"3.!A&04!)!%7+1";")3!A0&!)3+!&.)103!R"'7"3!'7.!%&.#"0(1!PN!403'71,!2!;)*;(*)'.5!)3!

)57.&.3;.!1;0&.L!:7.!M(.1'"031!(1.5!A0&!'7.!=G-$!R.&.!)50%'.5!A&04!60&3.!)35!

i."34)3!XNOONUL!:7.!%011"C*.!&.1%031.1!R.&.!1"4%*"A".5!'0!l.1_S0!"31'.)5!0A!)!&)3/.!

A&04!3.#.&!'0!)*R)+1!XOJc,!&.1%.;'"#.*+UL!:7.!3"3.!M(.1'"031!(1.5!C+!60&3.!)35!

i."34)3!XNOONU!R.&.!'&)31*)'.5!'0!$%)3"17!C+!-L=L@L!)35!%"*0'.5!"3!0&5.&!'0!"5.3'"A+!

'7.!1"a!401'!;04403!&.)1031!A0&!303J)57.&.3;.L!:7.1.!1"a!R.&.!'7.3!(1.5!"3!'7.!A"3)*!

1(&#.+L!:7.!A"3)*!=G-$!1;)*.!&)3/.5!A&04!9.&0!'0!1"aL!:7.!3(4C.&!0A!\+.1]!&.1%031.1!



!

! NW!

.M()*.5!'7."&!1;0&.L!:7.!1;0&.!&.%&.1.3'.5!'7.!&.*)'"#.!&"1D!0A!303J)57.&.3'!C.7)#"0&,!

R"'7!9.&0!&.%&.1.3'"3/!)57.&.3'!C.7)#"0&,!)35!1"a!&.%&.1.3'"3/!)!7"/7!&"1D!0A!303J

)57.&.3'!C.7)#"0&L!!

:7.!=G-$!#)&")C*.!R)1!)*10!5";70'04"9.5!)'!4.5")3!X'R0Uq!)!=G-$!0A!9.&0!'0!

'R0!"35";)'.5!)!*0R!&"1D!0A!303J)57.&.3'!C.7)#"0&!)35!)!=G-$!1;0&.!0A!'7&..!'0!1"a!

"35";)'.5!)!7"/7!&"1D!0A!303J)57.&.3'!C.7)#"0&!

3.3. Sampling 

G!1"3/*.!1(&#.+!R)1!)54"3"1'.&.5!'0!`VP!%.0%*.,!PZ!+.)&1!0A!)/.!)35!0*5.&,!

R"'7"3!'7.!/.3.&)*!%0%(*)'"03!0A!(&C)3!:./(;"/)*%),!6035(&)1L!=+!6035(&)3!

;0**.)/(.1!1.*.;'.5!#)&"0(1!3."/7C0&70051!)35!\7"/7!'&)AA";]!)&.)1!R"'7"3!'7.!;"'+L!

:7.1.!3."/7C0&70051!&.%&.1.3'.5!)&.)1!0A!'7.!*0R,!4"55*.,!)35!104.!(%%.&!;*)11.1L!

i7.3!)54"3"1'.&"3/!1(&#.+1!"3!'7.!3."/7C0&70051,!'7.!1(&#.+!'.)4!R.3'!500&J'0J500&q!

"A!30!03.!)31R.&.5,!1(&#.+0&1!R0(*5!;03'"3(.!03!'7.!3.a'!70(1.70*5L!G**!1(&#.+1!R.&.!

)54"3"1'.&.5!5(&"3/!'7.!5)+!03!=035)+!'7&(!$)'(&5)+L!i.!5"5!30'!&.'(&3!'0!

70(1.70*51!R.!1D"%%.5!30&!5"5!R.!1(&#.+!.);7!3."/7C0&7005!"3!"'1!.3'"&.'+L!^0&!7"/7!

\'&)AA";!)&.)1],!1(;7!)1!*0;)*!%*)9)1!)35!4)**1,!2!0C')"3.5!%.&4"11"03!A&04!*0;)*!

)('70&"'".1!"A!1(;7!%.&4"11"03!R)1!&.M("&.5L!!

=+!)"4!R)1!'0!0C')"3!)!M(0')!1)4%*.!0A!'7.!(&C)3!%0%(*)'"03!"3!:./(;"/)*%)L!

m3*+!)C0('!POJPc[!0A!'7.!(&C)3!%0%(*)'"03!.3&0**1!"3!)!(3"#.&1"'+!X^(35);"03!%)&)!*)!

Q5(;)'"03!-";)&50!Q&3.1'0!=)5(&0!G35&.(,!NOOcU,!)35!VY[!0A!0(&!1)4%*.!7)5!.3&0**.5!



!

! Nc!

"3!)!(3"#.&1"'+L!i.!5.'.&4"3.5!'7)'!R.!R0(*5!.*"4"3)'.!'7.!1(&#.+1!)54"3"1'.&.5!)'!)!

*0;)*!(3"#.&1"'+!X8SG6U,!R7";7!R)1!0#.&1)4%*.5,!)35!)55.5!(3"#.&1"'+!.3&0**4.3'!'0!

'7.!.a;*(1"03!;&"'.&")L!S0!"3A0&4)'"03!R)1!;0**.;'.5!03!'701.!R70!&.A(1.5!'0!')D.!'7.!

1(&#.+L!

3.4. Survey team and survey administration 

! :7.!1(&#.+!'.)4!;031"1'.5!401'*+!0A!4.5";)*!1'(5.3'1!A&04!'7.!8SG6!

)35!104.!'&)"3.5!%.&1031!R0&D"3/!03!0'7.&!%&0b.;'1!R"'7!-L=L@L!:0!)#0"5!

%&.5"1%01"'"03!03!'7.!%0%(*)'"03!1(&#.+.5,!3."'7.&!'7.!4.5";)*!1'(5.3'1!30&!'7.!0'7.&!

4.4C.&1!0A!'7.!1(&#.+!'.)4!R0&.!R0&D!0&!4.5";)*!(3"A0&41L!-L=L@!)35!7.&!)11"1')3'!

HL^LSL!)54"3"1'.&.5!104.!1(&#.+1!'7.41.*#.1!)35!7.*%.5!0&/)3"9.!)35!1(%.&#"1.!'7.!

A".*5R0&DL!$)A.'+!"11(.1!A0&!'7.!1(&#.+!'.)4!R.&.!)*10!);;0(3'.5!A0&!R7.3!/0"3/!0('!'0!

'7.!1(&#.+!*0;)'"031L!@.')"*1!&./)&5"3/!'7.!)54"3"1'&)'"03!0A!'7.!1(&#.+!R.&.!5"1;(11.5!

"3!5.')"*!C.A0&.!.);7!0('"3/!'0!4)"3')"3!;031"1'.3;+!)35!)55&.11!)3+!"11(.1!A&04!'7.!

%&.#"0(1!5)+L!:7.!1'(5.3'1!R.&.!5"#"5.5!"3'0!/&0(%1!0A!30!40&.!'7)3!A0(&,!)35!03.!

1(%.&#"10&!R)1!)11"/3.5!'0!.);7!/&0(%L!Q);7!1(%.&#"10&!7)5!%&"0&!.a%.&".3;.!

)54"3"1'.&"3/!1(&#.+1!A&04!)!&.;.3'!1"4"*)&!%"*0'!1'(5+!03!&.*"/"03!)35!7.)*'7!C.7)#"0&!

"3!H(3.!NOPOL!:7.!1(%.&#"10&1!5"5!30'!)54"3"1'.&!1(&#.+1!'7.41.*#.1L!6.!0&!17.!

.#)*()'.5!'7.!1(&#.+1!03;.!;04%*.'.5!)35!&.%0&'.5!)3+!%&0C*.41!C);D!'0!'7.!%&"4)&+!

"3#.1'"/)'0&!X=L>L?LUL!!



!
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3.4.1. Ethics and verbal consent 

$(&#.+!'.)4!4.4C.&1!;035(;'.5!'7.41.*#.1!R"'7!'7.!('401'!&.1%.;'!R7.3!

)%%&0);7"3/!%&01%.;'"#.!&.1%035.3'1,!)54"3"1'.&"3/!'7.!1(&#.+,!)35!R7.3!)31R.&"3/!

)3+!A0**0RJ(%!M(.1'"031L!i7.3!)%%&0);7"3/!)!%&01%.;'"#.!&.1%035.3',!1(&#.+0&1!

0C')"3.5!#.&C)*!;031.3'!C+!A0**0R"3/!'7.!/.3.&)*!0('*"3.!0A!'7.!1;&"%'!"3!G%%.35"a!?,!

R7";7!7)1!C..3!'&)31*)'.5!A&04!'7.!0&"/"3)*!$%)3"17!"3'0!Q3/*"17!A0&!'7"1!%)%.&L!

3.5. Limitations 

:7.&.!)&.!*"4"')'"031!'0!0(&!4.'705!)35!1)4%*.!)%%&0);7L!<+!.*"4"3)'"3/!'7.!

1(&#.+1!A&04!8SG6,!'7.!)#.&)/.!)40(3'!0A!.5(;)'"03!R"'7"3!0(&!1)4%*.!"1!*.11!+.'!

40&.!1"4"*)&!'0!'7.!/.3.&)*!(&C)3!%0%(*)'"03L!!23!)55"'"03,!0(&!&.1(*'1!4)+!5"AA.&!A&04!

'701.!A0(35!"3!&(&)*!6035(&)1!0&!40&.!&.40'.!;(*'(&.1L!m(&!1(&#.+!50.1!30'!0C')"3!

('"*"9)'"03!5)')!03!)**!%011"C*.!A0&41!0A!7.)*'7!;)&.!03.!;0(*5!&.;."#.!30&!50.1!"'!0C')"3!

);'()*!('"*"9)'"03!5)')!A&04!*0;)*!701%"')*1L!i.!1%.;"A";)**+!)1D.5!)C0('!%7+1";")31,!

R7";7!.a;*(5.!;031(*')'"031!R"'7!3(&1.1!0&!0'7.&!7.)*'7!%.&1033.*!'7)'!%*)+!)!*)&/.!&0*.!

"3!'7.!)**0%)'7";!7.)*'7!;)&.!1+1'.4L!i7.3!.1'"4)'"3/!?G=!(1.,!)*'70(/7!R.!'&".5!'0!

3)&&0R!50R3!'7.!*"1'!0A!%011"C*.!?G=1!'0!'701.!401'!;04403!"3!:./(;"/)*%),!'7.&.!)&.!

4)3+!704.J&.4.5".1!0&!?G=1!'7)'!%.0%*.!(1.!'7)'!'7.+!4)+!30'!;031"5.&!\4.5";"3.L]!

^"3)**+,!1"3;.!1%"&"'()*"'+!;)3!C.!#.&+!;04%*.a!'0!4.)1(&.,!R.!;701.!'0!*00D!03*+!)'!)!A.R!

;04%03.3'1!0A!1%"&"'()*"'+,!3)4.*+!1.*AJ&)'.5!1%"&"'()*"'+!)35!'7.!C.*".A1!)C0('!

1(%.&3)'(&)*!"3A*(.3;.1!03!7.)*'7L!:7.&.A0&.,!)*'70(/7!R.!)&.!4.)1(&"3/!104.!
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;04%03.3'1!0A!1%"&"'()*"'+,!R.!;)330'!1)+!'7)'!0(&!4.)1(&.!);;(&)'.*+!4.)1(&.1!03.I1!

1%"&"'()*"'+!"3!"'1!.3'"&.'+L!!



!
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4. Data Analysis 

! :7.!1(&#.+!5)')!R)1!.3'.&.5!)35!1'0&.5!"3!Q%"23A0z!XG'*)3'),!B.0&/")U!

C+!=L>L?L!@)')!R.&.!'&)31A.&&.5!'0!=";&010A'!Qa;.*!NOO`!X-.54035,!m&./03U!A0&!A(&'7.&!

;7.;D"3/!)35!;*.)3"3/L!8%03!"35.%.35.3'!;031(*')'"03!R"'7!-L=L@L!)35!KL-L6L,!4"11"3/!

0&!"3;031"1'.3'!5)')!R.&.!;*)&"A".5!(1"3/!'7.!0&"/"3)*!1(&#.+1!)1!)!&.A.&.3;.L!@)')!R.&.!

)3)*+9.5!(1"3/!$:G:G!#.&1"03!PP!X?0**./.!$')'"03,!:.a)1UL!^0&!)**!1'&)'"A".5!)3)*+1.1,!2!

&)3!;7"J1M()&.!'.1'1!0A!)110;")'"03!0&!A"17.&!.a);'!'.1'1!"A!'7.!;7"J1M()&.!'.1'!R)1!

1"/3"A";)3'!C('!)3+!;.**!1"9.!R)1!*.11!'7)3!'.3L!m3*+!%J#)*(.1!0A!*.11!'7)3!OLOc!R.&.!

);;.%'.5!)1!1"/3"A";)3'L!
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5. Results 

5.1. Description of the study population  

G!'0')*!0A!`VP!"35"#"5()*1!;04%*.'.5!'7.!2-<!)%%&0#.5!1(&#.+L!60R.#.&,!)A'.&!

.a;*(5"3/!PVP!1(&#.+1,!TOO!1(&#.+1!R.&.!"3;*(5.5!"3!'7.!1'(5+L!:7.!.3'"&.!1)4%*.!A&04!

8SG6!R)1!.a;*(5.5!A&04!'7.!A"3)*!1)4%*.L!:7.1.!PP`!1(&#.+1!R.&.!.a;*(5.5!5(.!'0!)!

%&.#"0(1!0#.&1)4%*"3/!0A!1'(5.3'1q!'7.!"3"'")*!%.&;.3')/.!0A!1'(5.3'1!"3!0(&!1)4%*.!

170R.5!'7)'!'7"1!1(CJ/&0(%!R)1!4)&D.5*+!0#.&J&.%&.1.3'.5L!^0(&'..3!1(&#.+1!R.&.!

.a;*(5.5!C.;)(1.!'7.+!R.&.!4"11"3/!D.+!5.40/&)%7";,!1%"&"'()*"'+,!0&!&.*"/"0(1!

"3#0*#.4.3'!#)&")C*.1L!i"'7"3!'7.!A"3)*!1)4%*.,!cOLO[!0A!"35"#"5()*1!1(&#.+.5!R.&.!

4)*.!)35!cOLO[!R.&.!A.4)*.L!S.)&*+!)**!XYOL`[U!&.1%035.3'1!*"#.5!"3!'7.!(&C)3!)&.)L!

-.1%035.3'1!A&04!&(&)*!)&.)1!4)+!7)#.!C..3!R0&D"3/!0&!*"#"3/!"3!'7.!;"'+!'.4%0&)&"*+L!

:7.!4.)3!)/.!R)1!WOLZ!X{_J!PTLWU!+.)&1!0*5L!$..!:)C*.!P!A0&!'7.!5.1;&"%'"03!0A!'7.!1'(5+!

%0%(*)'"03!C+!1')35)&5!5.40/&)%7";1L!!

:7.!&.1%035.3'1!R.&.!1%"&"'()*!)35!7"/7*+!"3#0*#.5!"3!'7."&!&.*"/"03!);&011!)**!

#)&")C*.1!X:)C*.!NUL!:7.!4)b0&"'+!"5.3'"A".5!R"'7!)!&.*"/"03!XZcLc[UL!G*401'!7)*A!XWWLZ[U!

0A!'7.!'0')*!1)4%*.!R)1!Q#)3/.*";)*,!VWLN[!R)1!?)'70*";,!PLN[!=0&403,!PLN[!H.70#)7I1!

i"'3.11,!)35!VLN[!R)1!\0'7.&]L!:7.!4)b0&"'+!0A!'7.!1)4%*.!XcTLc[U!)''.35.5!;7(&;7!)'!

*.)1'!R..D*+,!)35!cVLZ[!0A!'7.!1)4%*.!%&)+.5,!&.)5!'7.!<"C*.,!0&!&.)5!0'7.&!1%"&"'()*!

C00D1!5)"*+L!m3*+!TLV[!0A!&.1%035.3'1!&)'.5!'7.41.*#.1!)1!30'!1%"&"'()*L!S.)&*+!)**!

&.1%035.3'1!XYVLN[U!C.*".#.5!'7)'!%&)+.&!'0!B05!R)1!\#.&+!"4%0&')3']!"3!;(&"3/!



!

!VO!

1";D3.11!X:)C*.!PN,!G%%.35"a!@UL!23'.&.1'"3/*+,!WOL`[!C.*".#.5!'7)'!.#"*!1%"&"'1!"3A*(.3;.!

7.)*'7!C+!;)(1"3/!5"1.)1.!X:)C*.!PN,!G%%.35"a!@UL!1

6"73-18+19":;3-1#/"&"#.-&50.5#01<=>?@@AB1

Variable n % 
Gender       
  Male 300 50.0% 
  Female 300 50.0% 
Domicile     
  Urban  544 90.7% 
  Rural 52 8.7% 
  Did not respond  4 0.7% 
Education     
  Did not study 37 6.2% 
  Some primary 15 2.5% 
  Primary complete 210 35.0% 
  Secondary complete 184 30.7% 
  Some college 111 18.5% 
  College complete 43 7.2% 
Income last month     
  < $53 26 4.3% 
  $53-$158 60 10.0% 
  $159-$264 71 11.8% 
  $265-$370 100 16.7% 
  $371-$475 72 12.0% 
  $475+ 162 27.0% 
  Did not know/want to respond 109 18.2% 
Employment      
  Unemployed 273 45.5% 
  Employed 317 52.8% 
  Did not respond 10 1.7% 
        
  Unemployed in the formal workforce 196 32.7% 
  Employed in the formal workforce 300 50.0% 
  Student 49 8.2% 
  Other1 45 7.5% 
  Did not respond 10 1.7% 

!!!!!!!!!!!!!!!!!!P!m'7.&!"3;*(5.5E!70(1.R"A.,!&.'"&.5,!)35!1.*AJ.4%*0+.5L!

1

! 1
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!VP!

6"73-1C+19":;3-1#/"&"#.-&50.5#01#').5)(-*1<=>?@@AB1

Variable n % 

Religion     
  Catholic 205 34.2% 
  Evangelical 269 44.8% 
  Jehovah’s Witness 7 1.2% 
  Mormon 7 1.2% 
  None 93 15.5% 
  Other 19 3.2% 
Church attendance     
  Daily or almost daily 113 18.8% 
  Weekly 226 37.7% 
  Twice a month 37 6.2% 
  Monthly 90 15.0% 
  Never 134 22.3% 
Private devotion time     
  Daily 323 53.8% 
  Multiple times per week 90 15.0% 
  Weekly 61 10.2% 
  Monthly 64 10.7% 
  Never 62 10.3% 
Self-rated spirituality      
  Not spiritual 38 6.3% 
  Some spiritual 369 61.5% 
  Very spiritual 193 32.2% 

!
! :7.!C(&5.3!0A!5"1.)1.!R"'7"3!'7.!1'(5+!%0%(*)'"03!"3!'7.!%&.#"0(1!+.)&!"1!

5.1;&"C.5!"3!:)C*.!VL!:7.!401'!%&.#)*.3'!7.)*'7!%&0C*.41!R.&.!A*(!XcZL`[U,!5.%&.11"03!

)35!)3a".'+!XNZLV[U,!&.1%"&)'0&+!%&0C*.41!XNVLN[U,!)35!7"/7!C*005!%&.11(&.!XNOLZ[UL!

$D"3!5"1.)1.!;03'&"C('.5!'7.!7"/7.1'!3(4C.&!0A!1";D!5)+1!03!)#.&)/.!XZPLP!5)+1U,!R7";7!

R)1!1D.R.5!C+!&.1%035.3'1!R"'7!1..4"3/*+!;7&03";!1D"3!5"1.)1.!X"35";)'.5!C+!'7.!

%&.1.3;.!0A!1D"3!5"1.)1.!VTc!5)+1!)!+.)&UL!-.1%035.3'1!R.&.!C0'7.&.5!401'!C+!'7."&!

)&'7&"'"1!XC0'7.&!1;0&.,!NLVNU!)35!*.)1'!C0'7.&.5!C+!'7."&!5")C.'.1!XC0'7.&!1;0&.,!PL`PUL1

1 1



!

!VN!

6"73-1D+1E-"3./1#/"&"#.-&50.5#01'F1./-10.(*G1;';(3".5')1<=>?@@AB1

  Prevalence   Total sick days¹ Bother score²  
  n  % Mean SD 1-3 SD 

              
Flu             

Yes 352 58.7% 31.8 64.3 2.02 0.86 
Fever              

Yes 174 29.0% 7.4 17.8 2.21 0.88 
Diarrhea              

Yes 103 17.2% 14.7 52.5 2.03 0.89 
Respiratory problem             

Yes 139 23.2% 64.2 114.9 2.22 0.84 
Skin disease              

Yes 79 13.2% 81.1 121.0 2.03 0.93 
Depression, anxiety              

Yes 170 28.3% 61.0 108.4 2.16 0.82 
Arthritis       

Frequency and 
duration data were 
not collected for 
chronic diseases. 

    
Yes 85 14.2% 2.32 0.80 

Diabetes          
Yes 33 5.5% 1.71 0.82 

High blood pressure          
Yes 125 20.8%     1.85 0.85 

P!:0')*!1";D!5)+1!g!^&.M(.3;+!X|!0A!.%"105.1!*)1'!+.)&U!a!@(&)'"03!X)#.&)/.!5(&)'"03!0A!.);7!.%"105.U!
N!<0'7.&!1;0&.!XPg2'!C0'7.&.5!4.!)!*"''*.,!Ng2'!C0'7.&.5!4.!104.!Vg2'!C0'7.&.5!4.!4(;7U!
1

5.1.1. Description of hypothetical use of health systems 

i7.3!A);.5!R"'7!)!R"5.!&)3/.!0A!7.)*'7!%&0C*.41,!'7.!&.1%035.3'1!1)"5!'7.+!

R0(*5!/0!'0!)!%7+1";")3!'7.!4)b0&"'+!0A!'7.!'"4.L!:7.!03*+!30'";.)C*.!'&.35!"3!3)'(&)*!

4.5";"3.!(1.!R)1!A0&!)!10&.!'7&0)',!1'04);7!%)"3,!)35!5")&&7.)L!m#.&)**,!)C0('!PO[!

&.1%035.5!'7)'!'7.+!R0(*5!;04C"3.!3)'(&)*!4.5";"3.!R"'7!)!#"1"'!'0!'7.!%7+1";")3L!:7"1!

&.1%031.!R)1!;031"1'.3'!);&011!)**!7.)*'7!%&0C*.41L!23'.&.1'"3/*+,!&.1%035.3'1!&.%0&'.5!

'7)'!'7.+!R0(*5!/0!'0!'7.!%7+1";")3!A"&1'!A0&!5.3/(.!40&.!'7)3!)3+!0'7.&!7.)*'7!%&0C*.4!

XZZLW[UL!:7"1!1'(5+!'00D!%*);.!"3!'7.!4"55*.!0A!)!5.3/(.!.%"5.4";!"3!6035(&)1L!:7.!



!

!VV!

3)'"03)*!4.5")!5&.R!)''.3'"03!'0!'7.!1.&"0(13.11!0A!5.3/(.!A.#.&!)35!'7.!&"1D!0A!5.)'7!

)110;")'.5!R"'7!"4%&0%.&!4)3)/.4.3'!0A!'7.!5"1.)1.L!2'!"1!)*10!R0&'7!30'"3/!'7)'!A0&!

7.)5);7.!)35!5")&&7.),!PY[!)35!POLW[,!&.1%.;'"#.*+,!0A!&.1%035.3'1!"35";)'.5!'7)'!'7.+!

R0(*5!50!104.'7"3/!0'7.&!'7)3!/0!'0!)!%7+1";")3!0&!(1.!3)'(&)*!4.5";"3.!X:)C*.!PV,!

G%%.35"a!@UL!G*'70(/7!'7.!\0'7.&]!;)'./0&+!R)1!30'!1%.;"A";)**+!)3)*+9.5,!4)3+,!"A!30'!

)**,!0A!\0'7.&]!&.1%031.1!R.&.!0#.&!'7.!;0(3'.&!4.5";"3.!A&04!'7.!%7)&4);+,!1(;7!)1!

);.')4"30%7.3!0&!)3!)3'"J5")&&7.)*L!!1

5.1.2. Description of the actual use of health systems 

G;;0&5"3/!'0!4+!.1'"4)'.1,!&.1%035.3'1!(1.5!)'!*.)1'!03.!0A!1.#.&)*!)*'.&3)'"#.!

7.)*'7!1+1'.41!.a)4"3.5!40&.!'7)3!'7.!)**0%)'7";!7.)*'7!1+1'.4!XYTLO[!#1L!ZVLN[,!

&.1%.;'"#.*+,!:)C*.!WUL!60R.#.&,!R7.3!%&)+.&!"1!.a;*(5.5,!40&.!%.0%*.!(1.5!'7.!

)**0%)'7";!7.)*'7!1+1'.4!XZVLN[!#1L!`NLO[,!&.1%.;'"#.*+UL!@.')"*1!)C0('!'7.!);'()*!(1.!0A!

%&.#.3'"#.!)35!;(&)'"#.!7.)*'7!1+1'.41,!C+!)**0%)'7";!)35!)*'.&3)'"#.!1.&#";.1,!)&.!

5.1;&"C.5!"3!:)C*.!c!)35!:)C*.!TL!!

5.1.3. Description of the actual use of preventive health services 

S.)&*+!'7&..JA0(&'71!X`WL`[U!0A!'7.!&.1%035.3'1!(1.5!104.!A0&4!0A!303J%&)+.&!

%&.#.3'"#.!'&.)'4.3'!x!)**0%)'7";,!)*'.&3)'"#.,!0&!C0'7!X:)C*.!cUL!=01'!0A!'7.!&.1%035.3'1!

7)5!#"1"'.5!)!%7+1";")3!A0&!)!&0('"3.!;7.;DJ(%!"3!'7.!%&.#"0(1!+.)&!XTNL`[UL!G403/!

'701.!'7)'!R.3'!A0&!)!&0('"3.!;7.;DJ(%!VTLW[!R.3'!'0!)!%&"#)'.!;*"3";L!>&)+.&!'0!B05!A0&!

7.)*'7!R)1!'7.!401'!;04403!)*'.&3)'"#.!'&.)'4.3'!(1.5!A0&!%&.#.3'"03!0A!1";D3.11!



!

!VW!

XYVLY[U,!)35!'7.!3.a'!401'!;04403!?G=!R)1!7.&C1!0&!'.)1!XNcLc[!0A!?G=!(1.&1UL!23!)**!

VZLT[!0A!&.1%035.3'1!(1.5!)'!*.)1'!03.!303J%&)+.&!?G=!'0!%&.#.3'!1";D3.11!"3!'7.!

%&.#"0(1!+.)&L!m3*+!PNLZ[!0A!'7.!&.1%035.3'1!R.3'!'0!)!?G=!%&);'"'"03.&!"3!'7.!

%&.#"0(1!+.)&L!23!)55"'"03,!03*+!PL`[!XPO_TOOU!0A!&.1%035.3'1!1)"5!'7.+!7)5!(1.5!)3!

)*'.&3)'"#.!'&.)'4.3'!0'7.&!'7)3!03.!0A!'7.!'&.)'4.3'1!R.!%&.1.3'.5L!>*.)1.!1..!:)C*.!c!

A0&!40&.!5.')"*1!03!'7.!(1.!0A!%&.#.3'"#.!7.)*'7!1.&#";.1L!!

6"73-1H+1I#.("31(0-1'F1"331/-"3./10G0.-:015)1./-1;&-J5'(01G-"&B1

Variable   N¹ n % 

              
Used the allopathic health system* 600 499 83.2% 
Used an alternative health system*  600 576 96.0% 
    Excluding prayer 597 430 72.0% 

}!=)+!7)#.!(1.5!4(*'"%*.!1.&#";.1!
P!:7"1!5"1%*)+1!'7.!1)4%*.!1"9.!A0&!0(';04.!#)&")C*.1!*.11!4"11"3/!#)*(.1!
!
!

1

1 1



!

!Vc!

6"73-1K+1I#.("31(0-1'F1;&-J-).5J-1/-"3./10G0.-:015)1./-1;&-J5'(01G-"&B1

Variable    N1 n % 

              
Used preventive health services* 600 567 94.5% 
    Excluding prayer  448 74.7% 
  Had a routine check-up with an allopathic doctor 597 374 62.7% 
      IHSS²   87 23.3% 
      Public   166 44.4% 
      Private   136 36.4% 
              
  Used CAM  598 541 90.5% 
    Herbs/teas*  138 25.5% 
    Pills*  94 17.4% 
    Prayer to God*  508 93.9% 
    Prayer to saints*  84 15.5% 
              
  Used non-prayer CAM  597 230 38.6% 
              
  Used a CAM Practitioner 600 77 12.8% 
    Acupuncture*  8 10.4% 
    Massage (sobada)*  51 66.2% 
    Consult curandero*  6 7.8% 
    Consult naturista *  28 36.4% 

}!=)+!7)#.!(1.5!4(*'"%*.!1.&#";.1!
P!:7"1!5"1%*)+1!'7.!1)4%*.!1"9.!A0&!0(';04.!#)&")C*.1!*.11!4"11"3/!#)*(.1!
N!601%"')*!0A!'7.!$0;")*!$.;(&"'+!231'"'('.!0A!6035(&)1!

!

5.1.4. Description of the actual use of curative health services  

G*401'!)**!0A!'7.!%.0%*.!1(&#.+.5!XYNLO[U!7)5!);;.11.5!)!303J%&)+.&!;(&)'"#.!

7.)*'7!1.&#";.!"3!'7.!%&.#"0(1!+.)&!X:)C*.!TUL!m#.&!'7&..JA0(&'71!X`ZLN[U!0A!&.1%035.3'1!

7)5!&.;."#.5!4.5";"3.!A&04!)!%7+1";")3!"3!'7.!%&.#"0(1!+.)&!)35!TVLP[!7)5!(1.5!)!303J

%&)+.&!?G=L!>&)+.&!R)1!'7.!401'!;04403!?G=!(1.5!XYVLV[!0A!&.1%035.3'1!(1.5!

%&)+.&!'0!B05!A0&!;(&)'"#.!7.)*'7!&.)1031!"3!'7.!%&.#"0(1!+.)&!)35!PTLP[!(1.5!%&)+.&!'0!

1)"3'1UL!:7.!401'!;04403!303J%&)+.&!?G=!R)1!7.&C1!)35!'.)1!XNZV_ccN,!cPLV[UL!?G=!

%&);'"'"03.&1!R.&.!(1.5!C+!VOLO[!0A!'7.!&.1%035.3'1!A0&!;(&)'"#.!7.)*'7!&.)1031!)35!)!



!

!VT!

'&)5"'"03)*!4)11)/.!X+)3%'%U!R)1!'7.!401'!;04403*+!&.;."#.5!1.&#";.!XZ`LN[!0A!;(&)'"#.!

?G=!%&);'"'"03.&!(1.U,!R7";7!4.)31!NTLN[!0A!'7.!.3'"&.!1)4%*.!&.;."#.5!)!+)3%'%!"3!'7.!

%&.#"0(1!+.)&L!m3*+!PLc[!XY_TOOU!0A!&.1%035.3'1!1)"5!'7.+!7)5!(1.5!)3!)*'.&3)'"#.!

'&.)'4.3'!0'7.&!'7)3!03.!0A!'7.!03.1!R.!%&.1.3'.5L!!

5.1.5. Description of relative adherence to medication 

:7.!4)b0&"'+!0A!'7.!%.0%*.!XZPLP[U!R70!7)5!&.;."#.5!4.5";"3.!"3!'7.!%&.#"0(1!

+.)&!&.%0&'.5!)'!*.)1'!104.!303J)57.&.3'!C.7)#"0&!X:)C*.!TUL!m3!)#.&)/.,!&.1%035.3'1!

R70!&.;."#.5!4.5";)'"03!A&04!)!%7+1";")3!"3!'7.!%&.#"0(1!+.)&!&.%0&'.5!'R0!'0!'7&..!0A!

'7.!A0**0R"3/!303J)57.&.3'!C.7)#"0&1E!\)*'.&.5!'7.!501.,]!\A0&/0'!'0!')D.!'7.!4.5";"3.,]!

\1'0%%.5!')D"3/!"'!A0&!)!R7"*.,]!\03*+!(1.5!"'!R7.3!n'7.+o!A.*'!1";D,]!\5.;"5.5!'0!4"11!)!

501.!7.&.!)35!'7.&.,]!0&!\'&".5!30'!')D.!'7.!4.5";"3.!"A!%011"C*.]!X>*.)1.!1..!:)C*.!T!A0&!

40&.!5.')"*1UL!

!
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!

!V`!

6"73-1?+1I#.("31(0-1'F1#(&".5J-1/-"3./10G0.-:015)1./-1;&-J5'(01G-"&B1

Variable    N n % 

Used curative health services* 598 586 98.0% 
    Excluding prayer 597 549 92.0% 
  Received medicine from a physician 596 466 78.2% 
              

    MARS¹ mean (SD)   
2.41 (+/- 1.8) 

  
    Reported perfectly adherent behavior  88 18.9% 
  Reported non-adherent behavior   378 81.1% 
      
   Alter the dose  80 21.2% 
   Forget to take it  76 20.1% 
   Stop taking it for a while  85 22.5% 
   Only use it when I feel sick  66 17.5% 
   Decide to miss a dose here and there  50 13.2% 
   Not take it if I don’t have to  21 5.6% 
      
    High reported adherence²  244 52.4% 
    Low reported adherence³  222 47.6% 
              
  Used CAM  597 552 92.5% 
    Herbs/teas*  283 51.3% 
    Pills*  78 14.1% 
    Prayer to God*  515 93.3% 
    Prayer to saints*  89 16.1% 
              
  Used non-prayer CAM  596 376 63.1% 
              
  Used a CAM Practitioner 599 180 30.0% 
    Acupuncture*  11 6.1% 
    Massage (sobada)*  157 87.2% 
    Consulted curandero*  7 3.9% 
    Consulted naturista*  34 18.9% 

* May have used multiple services 
1 Medication Adherence Report Score (0-6) 
2 MARS score of 0-2 (i.e. reported 0-2 of the above behaviors) 
3 MARS score of 3-6 (i.e. reported 3-6 of the above behaviors) 



!

!VZ!

5.2. Associations between demographics, health beliefs, disease 
and health system use 

5.3.1. Hypothetical use of health systems 

@.40/&)%7";!#)&")C*.1!7)5!1"/3"A";)3'!)110;")'"031!R"'7!7+%0'7.'";)*!7.)*'7!

1+1'.4!(1.L!-.1%035.3'1!R.&.!1"/3"A";)3'*+!40&.!*"D.*+!'0!1)+!'7.+!R0(*5!;7001.!'7.!

%7+1";")3!A"&1'!"A!'7.+!R.&.!0*5.&!'7)3!Nc,!R.&.!A&04!)3!(&C)3!)&.),!7)5!*.11!'7)3!

1.;035)&+!.5(;)'"03,!30'!)!1'(5.3',!C.*".#.5!'7)'!%7+1";")31!)&.!"4%0&')3'!'0!;(&.!

1";D3.11,!C.*".#.5!'7)'!3)'(&)*!4.5";"3.!"1!30'!"4%0&')3'!'0!;(&.!1";D3.11,!D3.R!'7)'!

3)'(&)*!4.5";"3.!7)1!7)&4A(*!1"5.!.AA.;'1,!)35!D3.R!3)'(&)*!4.5";"3.!;)3!"3'.&A.&.!R"'7!

4.5";"3.!A&04!)!%7+1";")3!X:)C*.1!Pc!)35!PT,!G%%.35"a!QUL!-.1%035.3'1!R.&.!

1"/3"A";)3'*+!40&.!*"D.*+!'0!(1.!)!;04C"3)'"03!A"&1'P!"A!'7.+!R.&.!PZJNW!+.)&1!0*5,!7)5!)'!

*.)1'!)!1.;035)&+!.5(;)'"03,!R.&.!(3.4%*0+.5,!R.&.!1'(5.3'1,!C.*".#.5!'7)'!3)'(&)*!

4.5";"3.!"1!"4%0&')3'!'0!;(&.!1";D3.11,!)35!'70(/7'!3)'(&)*!4.5";"3.!50.1!30'!"3'.&A.&.!

R"'7!4.5";"3.!A&04!'7.!%7+1";")3!X:)C*.!PW!)35!PT,!G%%.35"a!QUL!!

5.3.2. Actual use of preventive health systems 

@.40/&)%7";!#)&")C*.1!7)5!1"/3"A";)3'!)110;")'"031!R"'7!);'()*!(1.!0A!%&.#.3'"#.!

7.)*'7!1+1'.4!(1.L!-.1%035.3'1!R70!R.&.!0*5.&!'7)3!Nc!+.)&1!)35!A.4)*.!R.&.!)*10!

1"/3"A";)3'*+!40&.!*"D.*+!'0!7)#.!7)5!)!&0('"3.!;7.;DJ(%!"3!'7.!%&.#"0(1!+.)&!X:)C*.1!P`!

)35!PZ,!G%%.35"a!^U!X%dOLOOPUL!23!)55"'"03,!7)#"3/!1D"3!5"1.)1.,!)&'7&"'"1,!5")C.'.1,!0&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

P!6+%0'7.'";)*!(1.1!0A!3)'(&)*!4.5";"3.!)35!;04C"3)'"03!'&.)'4.3'!R.&.!5";70'04"9.5!)'!'7."&!4.5")31,!
9.&0!A0&!C0'7,!0A!'7.!;0&&.1%035"3/!7+%0'7.'";)*!(1.!1;0&.!A&04!OJPOq!'7.!4)b0&"'+!0A!&.1%035.3'1!;701.!1)"5!
'7.+!R0(*5!;7001.!)!%7+1";")3!A"&1',!R7";7!"1!R7+!'7"1!1;0&.!"1!1D.R.5!)35!'7.!4.5")3!"1!9.&0L!



!

!VY!

7"/7!C*005!%&.11(&.!)*10!1"/3"A";)3'*+!"3;&.)1.5!'7.!*"D.*"7005!0A!)*10!/0"3/!A0&!)!&0('"3.!

;7.;DJ(%!X:)C*.!PZ,!G%%.35"a!^UL!-.1%035.3'1!R70!R.&.!0*5.&!'7)3!Nc,!.4%*0+.5,!)35!

C.*".#.5!3)'(&)*!4.5";"3.!R)1!)3!"4%0&')3'!;(&.!A0&!1";D3.11!R.&.!40&.!*"D.*+!'0!7)#.!

(1.5!303J%&)+.&!?G=!"3!'7.!%&.#"0(1!+.)&!X:)C*.1!P`!)35!PZ,!G%%.35"a!^UL!@.%&.11"03!

)35!)&'7&"'"1!R.&.!)*10!1"/3"A";)3'*+!)110;")'.5!R"'7!303J%&)+.&!?G=!(1.!"3!'7.!

%&.#"0(1!+.)&!X:)C*.!PZ,!G%%.35"a!^UL!^"3)**+,!&.1%035.3'1!R70!R.&.!4)*.,!.4%*0+.5,!

C.*".#.5!.#"*!1%"&"'1!;)(1.!1";D3.11,!)35!C.*".#.5!%7+1";")31!)&.!30'!"4%0&')3'!"3!;(&"3/!

1";D3.11,!R.&.!1"/3"A";)3'*+!40&.!*"D.*+!'0!(1.!)!?G=!%&);'"'"03.&!X:)C*.1!P`,!PZ,!)35!PY,!

G%%.35"a!^UL!

5.3.3. Actual use of curative health systems 

@.40/&)%7";!#)&")C*.1!7)5!1"/3"A";)3'!)110;")'"031!R"'7!'7.!(1.!0A!;(&)'"#.!

7.)*'7!1+1'.41L!-.1%035.3'1!R70!R.&.!0*5.&!'7)3!Nc!+.)&1!)35!A.4)*.!R.&.!40&.!*"D.*+!

'0!7)#.!&.;."#.5!4.5";"3.1!*)1'!+.)&!X%dOLOc,!:)C*.1!NO!)35!NP,!G%%.35"a!BUL!G**!7.)*'7!

%&0C*.41!.a;.%'!A.#.&!R.&.!1"/3"A";)3'*+!)110;")'.5!R"'7!&.;."#"3/!4.5";"3.!X:)C*.!NP,!

G%%.35"a!BUL!6)#"3/!'7.!A*(!)35_0&!5.%&.11"03!)35!)3a".'+!R)1!)110;")'.5!R"'7!'7.!(1.!

0A!)!?G=!%&);'"'"03.&!X:)C*.!NP,!G%%.35"a!BUL!:7.!C.*".A1!'7)'!.#"*!1%"&"'1!)&.!"4%0&')3'!

"3!;)(1"3/!1";D3.11,!%7+1";")31!)&.!30'!"4%0&')3',!)35!'7)'!3)'(&)*!4.5";"3.!"1!"4%0&')3'!

R.&.!1"/3"A";)3'*+!)110;")'.5!R"'7!303J%&)+.&!?G=!(1.!A0&!;(&)'"#.!%(&%01.1!X:)C*.1!NO!

)35!NP,!G%%.35"a!BUL!:701.!R70!'70(/7'!%&)+.&!'0!B05!R)1!#.&+!"4%0&')3'!"3!;(&"3/!

1";D3.11!R.&.!40&.!*"D.*+!'0!7)#.!(1.5!303J%&)+.&!?G=!"3!'7.!%&.#"0(1!+.)&!;04%)&.5!



!

!WO!

'0!'701.!R70!C.*".#.5!%&)+.&!'0!B05!"1!30'!0&!03*+!0A!104.!"4%0&')3;.!XTWLP[!#1L!W`Lc[!

&.1%.;'"#.*+,!%dOLOcUL!23!)55"'"03,!7)#"3/!7)5!5")&&7.)!0&!)!&.1%"&)'0&+!%&0C*.4!"3!'7.!

%&.#"0(1!+.)&!R)1!)*10!1"/3"A";)3'*+!)110;")'.5!R"'7!303J%&)+.&!?G=!(1.!X:)C*.!NP,!

G%%.35"a!BUL!-.1%035.3'1!R70!R.&.!4.3,!.4%*0+.5,!C.*".#.5!'7)'!.#"*!1%"&"'1!;)(1.!

1";D3.11,!)35!C.*".#.5!%7+1";")31!)&.!30'!"4%0&')3'!"3!;(&"3/!1";D3.11!R.&.!40&.!*"D.*+!

'0!(1.!)!?G=!%&);'"'"03.&!X:)C*.1!NO!)35!NP,!G%%.35"a!BUL!!

5.3.4. Adherence to medicine received from a physician 

-.1%035.3'1!R70!R.&.!0*5.&!'7)3!Nc!R.&.!40&.!*"D.*+!'0!&.%0&'!7"/7!)57.&.3;.!

'0!4.5";"3.!&.;."#.5!"3!'7.!%&.#"0(1!+.)&!X:)C*.!NN,!G%%.35"a!6UL!^"3)**+,!'701.!R70!

C.*".#.5!3)'(&)*!4.5";"3.!"1!#.&+!"4%0&')3'!"3!;(&"3/!1";D3.11!R.&.!*.11!*"D.*+!'0!&.%0&'!

7"/7!)57.&.3;.!X:)C*.!NV,!G%%.35"a!6UL!$.*AJ&.%0&'.5!7.)*'7!%&0C*.41!7)5!1"/3"A";)3'!

)110;")'"031!R"'7!)57.&.3;.!X:)C*.!NW,!G%%.35"a!6UL!-.1%035.3'1!R70!7)5!'7.!A*(,!)!

A.#.&,!5")C.'.1,!0&!7"/7!C*005!%&.11(&.!"3!'7.!%&.#"0(1!+.)&!R.&.!40&.!*"D.*+!'0!&.%0&'!

7"/7!)57.&.3;.L!

5.3.5. Respondents’ comfort disclosing CAM use to a physician 

:701.!R70!5"5!30'!R)3'!'0!&.1%035!'0!0(&!M(.1'"03!)C0('!"3;04.!0&!5"5!30'!

D30R!'7."&!"3;04.!*)1'!403'7!R.&.!40&.!*"D.*+!'0!30'!A..*!;04A0&')C*.!5"1;*01"3/!'7."&!

?G=!(1.!'0!'7."&!%7+1";")3!;04%)&.5!'0!0'7.&1!X:)C*.!Nc,!G%%.35"a!2UL!23!)55"'"03,!

'701.!R70!C.*".#.5!'7)'!3)'(&)*!4.5";"3.!"1!#.&+!"4%0&')3'!"3!;(&"3/!1";D3.11!R.&.!



!

!WP!

40&.!*"D.*+!'0!A..*!;04A0&')C*.!5"1;*01"3/!'7."&!?G=!(1.!'0!)!%7+1";")3!;04%)&.5!'0!

'701.!R70!'70(/7'!3)'(&)*!4.5";"3.!"1!30'!0&!104.!"4%0&')3'!X:)C*.!NT,!G%%.35"a!2UL!

5.3. Crude associations between spirituality, religious 
involvement and health system use 

5.3.1. Hypothetical use of health systems 

:7.&.!R.&.!30!)110;")'"031!C.'R..3!)3+!1%"&"'()*"'+!0&!&.*"/"0(1!"3#0*#.4.3'!

#)&")C*.1!)35!7+%0'7.'";)*!7.)*'7!1+1'.4!(1.!X:)C*.!`UL!:701.!R70!)''.35.5!;7(&;7!R.&.!

40&.!*"D.*+!'7)3!'701.!R70!5"5!30'!'0!1)+!'7.+!R0(*5!;7001.!'0!/0!'0!)!%7+1";")3!A"&1'N!

R7.3!A);.5!R"'7!#)&"0(1!7.)*'7!%&0C*.41!XccLW[!#1L!W`LO[,!&.1%.;'"#.*+U,!C('!'7"1!R)1!

30'!1"/3"A";)3'L!:701.!R70!7)5!)!%&"#)'.!5.#0'"03!'"4.!R.&.!*.11!*"D.*+!'0!1)+!'7.+!

R0(*5!;04C"3.!)!#"1"'!'0!'7.!%7+1";")3!R"'7!3)'(&)*!4.5";"3.!XVNLc[!#1L!WVLT[,!

&.1%.;'"#.*+U!C('!'7"1!R)1!)*10!30'!1"/3"A";)3'L!!

5.3.2. Actual use of preventive health systems 

$%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!#)&")C*.1!7)5!1"/3"A";)3'!;&(5.!

)110;")'"031!R"'7!/0"3/!A0&!&0('"3.!;7.;DJ(%1!R"'7!)3!)**0%)'7";!50;'0&!"3!'7.!%&.#"0(1!

+.)&!X:)C*.!ZUL!-.1%035.3'1!R.&.!1"/3"A";)3'*+!40&.!*"D.*+!'0!7)#.!7)5!)!&0('"3.!;7.;DJ

(%!"A!'7.+!"5.3'"A".5!R"'7!)!&.*"/"03,!)''.35.5!;7(&;7!)'!*.)1'!403'7*+,!)35!;044"''.5!

'"4.!'0!%&"#)'.!5.#0'"03!X%dOLOOPUL!23!)55"'"03,!'701.!R70!"5.3'"A".5!'7.41.*#.1!)1!)'!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

N!6+%0'7.'";)*!(1.!0A!'7.!%7+1";")3!R)1!5";70'04"9.5!)'!'7.!4.5")3,!1.#.3,!0A!'7.!7+%0'7.'";)*!(1.!1;0&.,!
R7";7!&)3/.5!A&04!OJPOL!!



!

!WN!

*.)1'!\104.!1%"&"'()*]!R.&.!40&.!*"D.*+!'0!7)#.!/03.!A0&!)!&0('"3.!;7.;DJ(%!"3!'7.!

%&.#"0(1!+.)&!X%dOLOcUL!!

5.3.3. Actual use of curative health systems 

$%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!#)&")C*.1!7)5!1"/3"A";)3'!;&(5.!

)110;")'"031!R"'7!(1.!0A!'7.!;(&)'"#.!7.)*'7!1+1'.4,!.1'"4)'.5!C+!'7.!&.;."%'!0A!4.5";"3.!

A&04!)!%7+1";")3!"3!'7.!%&.#"0(1!+.)&!X:)C*.!YUL!-.1%035.3'1!R70!"5.3'"A".5!R"'7!)!

&.*"/"03!)35!)''.35.5!;7(&;7!)'!*.)1'!403'7*+!R.&.!1"/3"A";)3'*+!40&.!*"D.*+!'0!7)#.!

&.;."#.5!4.5";"3.!A&04!)3!)**0%)'7";!50;'0&!X%dOLOOPUL!:701.!;044"''.5!'0!)!%&"#)'.!

5.#0'"03!'"4.!R.&.!40&.!*"D.*+!'0!7)#.!&.;."#.5!4.5";"3.!R)1!R.**!X`ZLT[!#1L!TYLW[U!

C('!'7"1!;&(5.!)110;")'"03!R)1!30'!1"/3"A";)3'L!?)'70*";1!R.&.!40&.!*"D.*+!'0!7)#.!(1.5!)!

?G=!%&);'"'"03.&!;04%)&.5!'0!Q#)3/.*";)*1V!XVTLP[!#1L!NTLZ[,!&.1%.;'"#.*+,!%dOLOcUL!

:701.!1.*AJ&)'.5!)1!1%"&"'()*!R.&.!40&.!*"D.*+!'0!(1.!303J%&)+.&!?G=!XTVLc[!#1L!cOLO[U!

C('!'7"1!)110;")'"03!R)1!30'!1"/3"A";)3'L!

! 1

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

V!G3)*+1"1!30'!170R3!7.&.!



!

!WV!

6"73-1L+14&(*-1"00'#5".5')01'F10;5&5.("35.G1J"&5"73-01M5./1./-1/G;'./-.5#1(0-1'F1
/-"3./10G0.-:0B1

       Physician¹ Natural Medicine¹ Combination¹ 

Variable   N n % 
P-

value² n % 
P-

value² n % 
P-

value² 
Religion                      
  No   93 52 55.9% 0.612 41 44.1% 0.495 28 30.1% 0.429 
  Yes   507 269 53.1%   243 47.9%   174 34.3%  
Church 
attendance 

 
                

 

  No 134 63 47.0% 0.088 72 53.7% 0.092 47 35.1% 0.696 
  Yes 466 258 55.4%   212 45.5%   155 33.3%  
Private 
devotion time 

 
                

 

  No 62 33 53.5% 0.964 25 40.3% 0.243 27 43.6% 0.082 
  Yes 538 288 53.5%   259 48.1%   175 32.5%  
Self-rated 
spirituality  

 
                

 

  Not Spiritual 38 20 52.6% 0.912 14 36.8% 0.181 13 34.2% 0.942 

  
Some/Very 
spiritual 

562 301 53.6%  270 48.0%  189 33.7%  

!!!P!@";70'04"9.5!)'!'7.!4.5")3!!
!!!!N!>.)&103!;7"J1M()&.!XNJ1"5.5U!

1 1



!

!WW!

6"73-1N+14&(*-1"00'#5".5')01'F10;5&5.("35.G1J"&5"73-01M5./1./-1(0-1'F1;&-J-).5J-1
/-"3./10G0.-:015)1./-1;&-J5'(01G-"&B11

       
Had routine care 

Used non-prayer 
CAM1  

Used CAM 
Practitioner 

Variable 
  

N n % 
P-

value2 n % 
P-

value2 n % 
P-

value2 
                         
Religion                      
  No   93 40 43.0% 0.000 31 33.3% 0.281 14 15.1% 0.486 
  Yes   507 334 65.9%   199 39.3%   63 12.4%   
Church 
attendance 

                  

  No   134 59 44.0% 0.000 46 34.3% 0.279 18 13.4% 0.814 
  Yes   466 315 67.6%   184 39.5%   59 12.7%   
Private 
devotion time 

                  

  No    62 25 40.3 0.000 24 38.7% 0.949 6 9.7% 0.433 
  Yes   538 349 64.9%   206 38.3%   71 13.2%   
Self-rated 
spirituality  

                  

  Not 
Spiritual 

38 18 47.4% 0.049 9 23.7% 0.037 $ 5 13.2% 0.951 

  Some/Very 
spiritual 

562 356 63.3%   221 39.3%   72 12.8%   

!!P!S03J%&)+.&!?G=!"3;*(5.1!?G=!%&);'"'"03.&1!
!!N!>.)&103!;7"J1M()&.!XNJ1"5.5U!
  $ Fisher exact (2-sided) due to small cell size!

1

! !



!

!Wc!

6"73-1O+14&(*-1"00'#5".5')01'F10;5&5.("35.G1J"&5"73-01M5./1./-1(0-1'F1#(&".5J-1
/-"3./10G0.-:015)1./-1;&-J5'(01G-"&B11

       Received Medicine 
from Physician  

Used non-prayer 
CAM1 

Used CAM 
Practitioner  

Variable 
  

N n % 
P-

value2 n % 
P-

value2 n % 
P-

value2 

Religion                      
  No   93 57 61.3% 0.000 58 62.4% 0.948 26 28.0% 0.640 
  Yes   507 409 80.7%   318 62.7%   154 30.4%   
Church 
attendance 

                  

  No   134 84 62.7% 0.000 80 59.7% 0.421 39 29.1% 0.797 
  Yes   466 382 82.0%   296 63.5%   141 30.3%   
Private 
devotion time 

                  

  No    62 43 69.4% 0.097 37 59.7% 0.607 13 21.0% 0.101 
  Yes   538 423 78.6%   339 63.0%   167 31.0%   
Self-rated 
spirituality  

                  

  Not 
Spiritual 

38 29 76.3% 0.836 19 50.0% 0.095 10 26.3% 0.609 

  Some/Very 
spiritual 

562 437 77.7%   357 63.5%   170 30.3%   

!!P!S03J%&)+.&!?G=!"3;*(5.1!?G=!%&);'"'"03.&1!
!!N!>.)&103!;7"J1M()&.!XNJ1"5.5U!

5.3.4. Adherence to medicine received from a physician 

$%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!#)&")C*.1!7)5!1"/3"A";)3'!)110;")'"031!R"'7!

1.*AJ&.%0&'.5!&.*)'"#.!&"1D!0A!303J)57.&.3'!C.7)#"0&!'0!4.5";"3.!&.;."#.5!A&04!)!

%7+1";")3!"3!'7.!%&.#"0(1!+.)&!X:)C*.!POUL!?)'70*";1!R.&.!1"/3"A";)3'*+!40&.!*"D.*+!'0!

&.%0&'!)57.&.3'!C.7)#"0&!R7.3!;04%)&.5!'0!Q#)3/.*";)*W!Xc`LY[!#1L!W`Lc[,!&.1%.;'"#.*+,!

%dOLOcUL!23!)55"'"03,!'701.!R70!7)5!5)"*+!%&"#)'.!5.#0'"03!'"4.!R.&.!40&.!*"D.*+!'0!

&.%0&'!7"/7*+!)57.&.3'!C.7)#"0&!R7.3!;04%)&.5!R"'7!'701.!R70!7)5!*.11!'7)3!5)"*+!

%&"#)'.!5.#0'"03!'"4.!XcZLY[!#1L!WWLN[,!&.1%.;'"#.*+,!%dOLOPUL!!

! 1
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

W!G3)*+1"1!30'!170R3!7.&.!



!

!WT!

6"73-18@+16/-1"00'#5".5')1'F10;5&5.("35.G1J"&5"73-01M5./1"*/-&-)#-1.'1:-*5#5)-1
&-#-5J-*1F&':1"1;/G05#5")15)1./-1;&-J5'(01G-"&B11

          
Relative Adherence¹  

  

      Low High   
Variable   n % n % P-value² 
Religion             
  No   28 49.1% 29 50.9% 0.460 
  Yes   194 47.4% 215 52.6%   
Church attendance           
  < Weekly 96 52.5% 87 47.5% 0.094 
  ≥ Weekly 126 44.5% 157 55.5%   
Private devotion time           
  < Daily 115 55.8% 91 44.2% 0.002 
  ≥ Daily 107 41.2% 153 58.9%   
Self-rated spirituality            
  Not/Some Spiritual 149 48.7% 157 51.3% 0.592 
  Very spiritual 73 45.6% 87 54.4%   

P!^&04!=G-$L!XG57.&.3;.!R)1!30'!C)1.5!03!);'()*!)57.&.3;.,!C('!"1!'7.!&.*)'"#.!&"1D!0A!)57.&.3'!C.7)#"0&LU!
N!>.)&103!;7"J1M()&.!XNJ1"5.5U!

5.3.5. Respondents’ comfort disclosing CAM use to a physician 

$%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!#)&")C*.1!7)5!1"/3"A";)3'!)110;")'"031!R"'7!

R7.'7.&!0&!30'!'7.!&.1%035.3'!A.*'!;04A0&')C*.!5"1;*01"3/!'7."&!(1.!0A!?G=!'0!)!

%7+1";")3!X:)C*.!PPUL!:701.!R70!7)5!)!%&"#)'.!5.#0'"03!40&.!'7)3!03;.!%.&!R..D!R.&.!

1"/3"A";)3'*+!40&.!*"D.*+!'0!1)+!'7)'!'7.+!R0(*5!5"1;*01.!'7."&!?G=!(1.!'0!%7+1";")3!

R7.3!;04%)&.5!'0!'701.!R70!7)5!%&"#)'.!5.#0'"03!'"4.!R..D*+!0&!*.11!'7)3!R..D*+!

XYPLV[!#1L!ZcLV[,!&.1%.;'"#.*+,!%dOLOcUL!23!)55"'"03,!'701.!1.*AJ&)'.5!)1!1%"&"'()*!R.&.!

40&.!*"D.*+!'0!A..*!;04A0&')C*.!R7.3!;04%)&.5!R70!1)"5!'7.+!R.&.!30'!1%"&"'()*!XYOLO[!

#1L!`cLZ[,!&.1%.;'"#.*+,!%dOLOPUL!i"'70('!)!50(C',!'7.1.!%)'".3'1!)&.!.)/.&!'0!C.!7.)*'7+L!

<(',!)&.!'7."&!%7+1";")31!)1!.)/.&!'0!0AA.&!C.1'!%&);'";.1y!^"/(&.!P!170R1!'7.!%.&;.3')/.!

0A!&.1%035.3'1!R70!7)5!.#.&!C..3!)1D.5!"A!'7.+!R.&.!(1"3/!3)'(&)*!0&!?G=L!1



!

!W`!

6"73-188+16/-1"00'#5".5')1'F10;5&5.("35.G1J"&5"73-01M5./1./-1&-0;')*-).P01
#':F'&.1.-335)%1"1;/G05#5")1"7'(.1./-5&14I,1(0-B1

        
 Feels Comfortable Telling a Physician About CAM 

Use¹  
      No Yes 
Variable   n % n % P-value² 
Religion             
  No   7 8.3% 77 91.7% 0.466 
  Yes   51 11.0% 413 89.0%   
Church attendance           
  < Weekly 25 10.4% 215 89.6% 0.911 
  ≥ Weekly 33 10.7% 275 89.3%   
Private devotion time           
  ≤ Weekly 25 14.7% 145 85.3% 0.035 
  > Weekly 33 8.7% 345 91.3%   
Self-rated spirituality            
  Not Spiritual 8 24.2% 25 75.8% 0.009 
  Some/Very spiritual 50 9.7% 465 90.3%   

P!-.1%035.3'1!;0(*5!&.1%035!\@0.1!30'!)%%*+]!
N!>.)&103!;7"J1M()&.!XNJ1"5.5U!

!

!

Q5%(&-18+1R-&#-)."%-1'F1&-0;')*-).01M/'1/"*1-J-&17--)1"0$-*15F1./-G1M-&-1
(05)%14I,17G1"1;/G05#5")KB1

 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

c!S0'!)%%*";)C*.!J!&.1%035.3'1!)31R.&.5!\SG]!"A!'7.+!7)5!3.#.&!1..3!)!%7+1";")3L!
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!"
#$
"%

&'
("
)*
+),
'-

./
")
01
23
44
5)

6',)').78,9$9'%)":"#)',;"<)9+)8*=)'#")=,9%()>?@A)



!

!WZ!

6. Discussion 

:7.!5)')!R.!7)#.!0C')"3.5!03!)5(*'!1%"&"'()*"'+,!&.*"/"0(1!"3#0*#.4.3',!)35!

7.)*'7!1+1'.4!('"*"9)'"03!A&04!'7.!5.#.*0%"3/!;0(3'&+!0A!6035(&)1!1(//.1'!'7)'!

1%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!4)+!7)#.!)!1"/3"A";)3'!%01"'"#.!)110;")'"03!R"'7!

7.)*'7!C.7)#"0&L!$%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!R.&.!170R3!'0!7)#.!104.!;&(5.!

)110;")'"031!R"'7!%01"'"#.!('"*"9)'"03!0A!'7.!)**0%)'7";!4.5";)*!1+1'.4!)35!4.5";)'"03!

)57.&.3;.L!:7.1.!A);'0&1,!.M()**+,!7)#.!)!%*);.!"3!7.)*'7!;)&.!A&04!1')&'!'0!A"3"17,!30'!b(1'!

"3!.35J0AJ*"A.!;)&.,!)35!%7+1";")31!)35!7.)*'7!%0*";+!4)D.&1!170(*5!;031"5.&!%&040'"3/!

)!70*"1'";!#".R!0A!7.)*'7!;)&.L!:7"1!4)+!PU!*0R.&!'7.!A"3)3;")*!C(&5.3!0A!7.)*'7!1+1'.41!

C+!"3;&.)1"3/!'7.!(1.!0A!%&.#.3'"#.!1.&#";.1,!NU!4)D.!%.0%*.!7.)*'7".&!C+!"3A*(.3;"3/!

'7."&!7.)*'7J1..D"3/!C.7)#"0&,!)35!VU!"4%&0#.!%)'".3'J%7+1";")3!;044(3";)'"03!)C0('!

?G=!(1.L!^"3)**+,!'7.!R"5.1%&.)5!(1.!0A!?G=!4)D.1!1;".3'"A";!&.1.)&;7!03!?G=!.#.3!

40&.!"4%0&')3'!'0!.31(&.!'7)'!"'!"1!(1.5!)%%&0%&")'.*+,!1)A.*+,!)35!.AA.;'"#.*+!)1!"'!"1!

"3'./&)'.5!"3'0!)**0%)'7";!)35!0'7.&!4.5";)*!1+1'.41!Xi6m,!NOON)UL!

6.1. Increasing the use of preventive services  

23;&.)1"3/!'7.!(1.!0A!%&.#.3'"#.!7.)*'7!1.&#";.1!R"**!C.!7"/7*+!C.3.A";")*!Xi6m,!

NOONCUL!?7&03";!5"1.)1.1!"3!%)&'";(*)&!%01.!)!'7&.)'!A&04!C0'7!)!7.)*'7!)35!.;0304";!

1')35%0"3'q!'7.!401'!5"1)C*"3/!;035"'"031!)&.!;)&5"0#)1;(*)&!5"1.)1.1,!;)3;.&,!5")C.'.1,!

)35!;7&03";!&.1%"&)'0&+!5"1.)1.,!R7";7!)&.!17)&.!%&.#.3')C*.!&"1D!A);'0&1!Xi6m,!NOONCUL!

m(&!1)4%*.!&.%0&'.5!)!3(4C.&!0A!;7&03";!5"1.)1.1!X:)C*.!VU,!"3;*(5"3/!)&'7&"'"1!XPWLN[U,!



!

!WY!

5")C.'.1!XcLc[U,!7"/7!C*005!%&.11(&.!XNOLZ[UL!60R!;)3!R.!"3;&.)1.!'7.!(1.!0A!%&040'.!

7.)*'7+!C.7)#"0&y!:7.!i6m!1)+1!"'!C.1'E!\:0!%&040'.!%&.#.3'"03!"3!7.)*'7!;)&.,!

)R)&.3.11!&)"1"3/!"1!;&(;")*!'0!%&040'.!)!;7)3/.!"3!'7"3D"3/!)35!'0!1'"4(*)'.!'7.!

;044"'4.3'!)35!);'"03!0A!%)'".3'1!)35!A)4"*".1,!7.)*'7!;)&.!'.)41,!;044(3"'".1,!)35!

%0*";+J4)D.&1,]!)35!03.!0A!.11.3'")*!.*.4.3'1!R"**!C.!'0!\1(%%0&'!)!%)&)5"/4!17"A'!

'0R)&51!"3'./&)'.5,!%&.#.3'"#.!7.)*'7!;)&.]!XNOONCUL!!

-.*"/"0(1!0&!1%"&"'()*!%&);'";.1!4)+!"3A*(.3;.!%&0);'"#.!7.)*'7!C.7)#"0&!R"'7"3!

'7.!(&C)3!%0%(*)'"03!0A!:./(;"/)*%),!6035(&)1L!$%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!

#)&")C*.1!7)5!1"/3"A";)3'!)110;")'"031!R"'7!/0"3/!A0&!&0('"3.!;7.;DJ(%1!R"'7!)3!

)**0%)'7";!50;'0&!"3!'7.!%&.#"0(1!+.)&L!-.1%035.3'1!R.&.!1"/3"A";)3'*+!40&.!*"D.*+!'0!

7)#.!7)5!)!&0('"3.!;7.;DJ(%!"A!'7.+!"5.3'"A".5!R"'7!)!&.*"/"03,!)''.35.5!;7(&;7!)'!*.)1'!

403'7*+,!)35_0&!;044"''.5!'"4.!'0!%&"#)'.!5.#0'"03L!23!)55"'"03,!'701.!R70!1.*AJ&)'.5!

'7.41.*#.1!)1!1%"&"'()*!R.&.!40&.!*"D.*+!'0!7)#.!/03.!A0&!)!&0('"3.!;7.;DJ(%!"3!'7.!

%&.#"0(1!+.)&L!:7"1!1(%%0&'1!0'7.&!A"35"3/1!'7)'!&.*"/"03!;)3!%01"'"#.*+!"3A*(.3;.!'7.!(1.!

0A!%&.#.3'"#.!7.)*'7!1.&#";.1!X<.3b)4"31!r!<&0R3,!NOOWUL!60R.#.&,!1"3;.!'7.!;0&&.*)'"03!

C.'R..3!1.*AJ&)'.5!1%"&"'()*"'+!"1!R.)D,!"'!"1!*"D.*+!'7)'!03*+!'7.!1%"&"'()*_&.*"/"0(1!

%&);'";.1!'7)'!"3;*(5.!1(;7!);'"#"'".1!)1!;7(&;7!)''.35)3;.!)35!%&"#)'.!5.#0'"03!'"4.!)&.!

1'&03/!%&.5";'0&1!0A!&0('"3.!)**0%)'7";!;)&.!;04%)&.5!'0!1.*AJ&)'.5!1%"&"'()*_&.*"/"0(1!

C.*".A1L!:7"1!1(%%0&'1!'7.!A"35"3/1!0A!>)&1031!.'!)*L!XNOOTU!'7)'!&.*"/"0(1!%&);'";.1!7)#.!)!

%01"'"#.!"3A*(.3;.!03!)57.&.3;.L!2!;03;*(5.!'7)',!"3!0&5.&!'0!%&040'.!%&.#.3'"#.!7.)*'7,!
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"'!R"**!C.!"4%0&')3'!'0!(35.&1')35!'7.!"3A*(.3;.!'7)'!1%"&"'()*"'+!)35!&.*"/"0(1!

"3#0*#.4.3'!7)#.!03!%&0);'"#.!7.)*'7!C.7)#"0&L!

6.2. Promoting healthy behavior through local churches 

$%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!#)&")C*.1!R.&.!170R3!'0!7)#.!1"/3"A";)3'!

)110;")'"031!R"'7!'7.!(1.!0A!;(&)'"#.!7.)*'7!1+1'.41L!-.1%035.3'1!R70!"5.3'"A".5!R"'7!)!

&.*"/"03!)35!)''.35.5!;7(&;7!)'!*.)1'!403'7*+!R.&.!1"/3"A";)3'*+!40&.!*"D.*+!'0!7)#.!

&.;."#.5!4.5";"3.!A&04!)3!)**0%)'7";!50;'0&L!?7(&;7.1!0A'.3!701'!4.5";)*!4"11"03!'.)41!

A&04!0'7.&!;0(3'&".1,!3)4.*+!'7.!83"'.5!$')'.1,!R7";7!R0(*5!R.)D.3!'7.!);;(&);+!0A!

0(&!"35";)'0&!(1.5!'0!.1'"4)'.!'7.!\1";D]!(1.!0A!'7.!)**0%)'7";!4.5";)*!1+1'.4!1"3;.!'701.!

R70!/0!'0!;7(&;7!R"**!C.!40&.!*"D.*+!'0!&.;."#.!4.5";"3.!A&04!)!%7+1";")3L!60R.#.&,!'7.!

%&.1.3;.!0A!4.5";)*!4"11"03!'.)41!"3!:./(;"/)*%)!170(*5!30'!C.!5"1;0(3'.5!)1!)3!

)#.3(.!A0&!'7.!%&0#"1"03!0A!7.)*'7!1.&#";.1L!:7.!%&040'"03!0A!'7.1.!4"11"03JC)1.5!;*"3";1!

0A'.3!C&"3/1!"3!'701.!R70!)&.!1..D"3/!4.5";)'"03,!30'!3.;.11)&"*+!'701.!1..D"3/!7.)*'7!

;)&.!5(.!'0!1%.;"A";!)"*4.3'1L!2'!)%%.)&1!A&04!4+!0C1.&#)'"03!'7)'!"'!"1!30'!(3;04403!

A0&!%)'".3'1!'0!)&&"#.!)'!)!4"11"03JC)1.5!;*"3";!R"'7!)!4+&")5!0A!"**3.11.1!'7)'!)&.!&.)**+!

40&.!)!1(4!0A!'7.!*)1'!+.)&I1!7.)*'7!%&0C*.41,!.#.3!"A!'7.+!)&.!;(&&.3'*+!30'!

.a%.&".3;"3/!)3+!0A!'7.1.!"11(.1L!:7"1!%&0C*.4!"1!*"D.*+!)*10!%&.1.3'!"3!'7.!(1.!0A!%(C*";!

701%"')*1!)1!R.**!)35!.*"4"3)'"3/!'7"1!4.)1(&.4.3'!.&&0&!4)+!30'!C.!%011"C*.L!:7.&.A0&.,!

)*'70(/7!104.!1%"&"'()*!%&);'";.1!4)+!5.*)+!1..D"3/!7.)*'7!;)&.!X231)A,!H(&D0R1D",!r!

G*04)&,!NOPOU,!'701.!R70!)110;")'.!R"'7!)!&.*"/"03!)35!)&.!);'"#.*+!"3#0*#.5!"3!'7)'!
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&.*"/"03!C+!/0"3/!'0!;7(&;7!)&.!40&.!)R)&.!0A!'7.!7.)*'7!1+1'.4!)35!70R!'0!);;.11!"'!

R7.3!'7.+!)&.!1";DL!2!;03;*(5.!'7)',!R7.&.!&.*"/"0(1!"3#0*#.4.3'!"1!)*&.)5+!;04403,!

1(;7!)1!R"'7"3!'7.!(&C)3!%0%(*)'"03!"3!:./(;"/)*%),!"'!R0(*5!C.!R"1.!A0&!%7+1";")31!)35!

7.)*'7!%0*";+!4)D.&1!'0!;031"5.&!'7.!;7(&;7!)1!)3!)#.3(.!'0!%&040'.!%&0);'"#.!7.)*'7!

C.7)#"0&1L!!

6.3. Patient-physician communication 

2A!R.!)&.!.#.&!/0"3/!'0!.31(&.!'7)'!?G=!"1!(1.5!)%%&0%&")'.*+,!1)A.*+,!)35!

.AA.;'"#.*+!)1!"'!"1!"3'./&)'.5!"3'0!)**0%)'7";!)35!0'7.&!4.5";)*!1+1'.41!Xi6m,!NOON)U,!"'!

R"**!C.!"4%0&')3'!'0!.31(&.!'7)'!%)'".3'1!)35!%7+1";")31!)&.!;044(3";)'"3/!R.**!

&./)&5"3/!?G=!(1.L!$%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!#)&")C*.1!R.&.!170R3!'0!

7)#.!1"/3"A";)3'!)110;")'"031!R"'7!R7.'7.&!0&!30'!'7.!&.1%035.3'!A.*'!;04A0&')C*.!

5"1;*01"3/!'7."&!(1.!0A!?G=!'0!)!%7+1";")3L!:701.!R70!7)5!)!%&"#)'.!5.#0'"03!40&.!'7)3!

03;.!%.&!R..D!R.&.!40&.!*"D.*+!'0!1)+!'7)'!'7.+!R0(*5!5"1;*01.!'7."&!?G=!(1.!'0!)!

%7+1";")3!R7.3!;04%)&.5!'0!'701.!R70!7)5!%&"#)'.!5.#0'"03!'"4.!R..D*+!0&!*.11!'7)3!

R..D*+L!23!)55"'"03,!'701.!1.*AJ&)'.5!)1!1%"&"'()*!R.&.!40&.!*"D.*+!'0!A..*!;04A0&')C*.!

5"1;*01"3/!'7."&!?G=!(1.!'0!)!%7+1";")3!R7.3!;04%)&.5!R70!1)"5!'7.+!R.&.!30'!

1%"&"'()*L!!

:7.!%)'".3'!%0%(*)'"03!"3!(&C)3!:./(;"/)*%),!6035(&)1!"1!7"/7*+!1%"&"'()*,!)35!

#.&+!);'"#.!"3!*"#"3/!0('!'7."&!A)"'7L!2!7)#.!170R3!'7)'!'7.1.!;7)&);'.&"1'";1!)&.!%01"'"#.*+!

"3A*(.3;"3/!'7."&!7.)*'7!C.7)#"0&L!>0'.3'")*!%)'".3'1,!*"D.!'701.!%&.1.3'.5!"3!'7"1!1'(5+,!



!

!cN!

)&.!*"4"'.5!"3!'7."&!)C"*"'".1!'0!%&0#"5.!1(AA";".3'!7.)*'7!1.&#";.1!A0&!'7.41.*#.1L!=)3+!0A!

'7.1.!1.&#";.1!)&.!03*+!%&0#"5.5!'7&0(/7!'7.!)**0%)'7";!4.5";)*!1+1'.4L!23!)55"'"03,!

4)3+!0A!'7.1.!7.)*'7!1.&#";.1!4)+!C.!)AA.;'.5!C+!'7."&!(1.!0A!)*'.&3)'"#.!0&!3)'(&)*!

4.5";"3.1L!2'!"1!'&(.!'7)'!?G=1!;)3!C.3.A"'!03.I1!7.)*'7,!C('!40&.!&.1.)&;7!3..51!'0!C.!

503.!"3!0&5.&!'0!C.!1(&.!0A!"'1!1)A.'+!)35!.AA";);+L!G'!R0&1',!'7.!?G=!;)3!7"35.&,!

5"1&(%',!0&!"3'.&);'!R"'7!'7.!4.5";"3.!%&.1;&"C.5!C+!)!%7+1";")3,!;)(1"3/!7)&4!'0!'7.!

%)'".3'L!<0'7!;*"3";")3!"3"'")'"03!)35!%)'".3'!D30R*.5/.!)C0('!'7.!1)A.'+!)35!

.AA.;'"#.3.11!0A!'7.!?G=!"1!"4%0&')3'!'0!%)'".3'J%7+1";")3!;044(3";)'"03!X$7.**.+!.'!

)*L,!NOOYUL!23!'7"1!;)1.,!"'!"1!#"')**+!"4%0&')3'!'7)'!'7.!%7+1";")3!D30R1!'7.!1')'(1!0A!'7."&!

%)'".3'!R"'7!&./)&5!'0!'7."&!(1.!0A!)*'.&3)'"#.!7.)*'7!1+1'.41L!2'!)%%.)&1!'7)'!%7+1";")31!

;)3!10*#.!'7.!%&0C*.4!C+!1"4%*+!)1D"3/,!\@0!+0(!(1.!)*'.&3)'"#.!0&!3)'(&)*!4.5";"3.y,]!

)35!'7.3!4)D"3/!3.;.11)&+!)5b(1'4.3'1!"3!'7."&!%)'".3'!;)&.L!!!

6.4. Religious involvement and adherence 

$%"&"'()*"'+!)35!&.*"/"0(1!"3#0*#.4.3'!#)&")C*.1!R.&.!170R3!'0!7)#.!1"/3"A";)3'!

)110;")'"031!R"'7!1.*AJ&.%0&'.5!&.*)'"#.!&"1D!0A!303J)57.&.3'!C.7)#"0&!'0!4.5";"3.!

&.;."#.5!A&04!)!%7+1";")3!"3!'7.!%&.#"0(1!+.)&L!?)'70*";1!R.&.!40&.!*"D.*+!'0!&.%0&'!

)57.&.3'!C.7)#"0&!R7.3!;04%)&.5!'0!Q#)3/.*";)*1L!23!)55"'"03,!'701.!R70!7)5!5)"*+!

%&"#)'.!5.#0'"03!'"4.!R.&.!40&.!*"D.*+!'0!&.%0&'!)57.&.3'!C.7)#"0&!R7.3!;04%)&.5!

R"'7!'701.!R70!7)5!*.11!'7)3!5)"*+!%&"#)'.!5.#0'"03!'"4.L!!
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S03J)57.&.3;.!;)3!C.!5.'&"4.3')*!'0!03.I1!7.)*'7!X6.&4)3!.'!)*,!NOOVq!>)'.&103!

.'!)*,!NOOOU!)35!%*);.!)!*)&/.&!.;0304";!C(&5.3!03!'7.!)**0%)'7";!7.)*'7!1+1'.4!X@)#"1,!

?)35&"**",!Q5"3,!NOOZUL!>*.)1.!;031"5.&!'7.!A0**0R"3/!4.5";)*!%)'".3'!1;.3)&"0!)1!)3!

.a)4%*.L!G!+0(3/!)5(*'!A.4)*.!7)1!b(1'!C..3!5")/301.5!R"'7!62u,!)!5"1.)1.!'7)'!

&.M("&.1!1'&03/!)57.&.3;.!'0!)3'"&.'&0#"&)*!'7.&)%+!XG-:UL!2!7)#.!1(//.1'.5!'7)',!R7.3!

/"#"3/!7.&!'7.!%&.1;&"%'"03!A0&!'7.!G-:,!'7.!%7+1";")3!170(*5!)1D,!\@0!+0(!1%.35!104.!

'"4.!.);7!5)+!%&)+"3/!)35_0&!&.)5"3/!'7.!1%"&"'()*!0&!&.*"/"0(1!C00D1y]!2A!17.!1)+1!\S0,!2!

)4!30'!#.&+!1%"&"'()*,]!'7.!%7+1";")3!;0(*5!&.1%035,!\e00D,!2!&.)**+!R)3'!+0(!'0!*"#.!)!

*03/!)35!7.)*'7+!*"A.,!R7";7!"1!%011"C*.!/"#.3!'7.!.AA";);+!0A!'7.!'7.&)%+!2!)4!%&.1;&"C"3/!

A0&!+0(,!C(',!"3!0&5.&!A0&!'7)'!'0!7)%%.3,!"'!"1!&.)**+!"4%0&')3'!'7)'!+0(!')D.!+0(&!

4.5";"3.!.#.&+!5)+L!23!A);',!2!)4!/0"3/!'0!7)#.!'7.!3(&1.!;)**!+0(!)35!4)D.!1(&.!+0(!)&.!

')D"3/!'7.!4.5";"3.!)1!%&.1;&"C.5L]!G!1"4%*.!5")*0/(.,!)1!30'.5!)C0#.,!;0(*5!4)D.!)!

4)b0&!5"AA.&.3;.!"3!%)'".3'!4)3)/.4.3'!)35!%&0/301"1L!2'!"1!"4%0&')3',!70R.#.&,!'7)'!

%7+1";")31!)&.!;)&.A(*!30'!'0!C.!'00!b(5/4.3')*!R7.3!"3M("&"3/!)C0('!1%"&"'()*!C.*".A1!

)35!&.*"/"0(1!"3#0*#.4.3'!X?07.3,!i7..*.&,!r!$;0'',!NOOPUL!$04.!%)'".3'1!4)+!30'!R)3'!

'7."&!%7+1";")31!'0!)1D!)C0('!'7."&!1%"&"'()*!)35!&.*"/"0(1!*"#.1L!23!)!1)4%*.!0A!8$!)5(*'!

%)'".3'1!#"1"'"3/!)!%(*403)&+!A);(*'+!0AA";.!%&);'";.,!PT[!1)"5!'7.+!R0(*5!30'!R)3'!1(;7!

M(.1'"031!"3!)!4.5";)*!7"1'0&+!XQ74)3,!m'',!$70&',!?")4%),!r!6)31.3J^*)1;7.3,!PYYYUL!

:7.&.A0&.,!"3M("&"3/!)C0('!%)'".3'1I!1%"&"'()*!C.*".A1!)35!&.*"/"0(1!"3#0*#.4.3'!4)+!

7)#.!)!%01"'"#.!"3A*(.3;.!03!'7."&!;)&.,!C('!"'!"1!"4%0&')3'!'0!D30R!R7)'!'7.!%)'".3'!

%&.A.&1!C.A0&.!"3M("&"3/!"3'0!'7"1!)&.)!0A!'7."&!*"A.L!!
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Q5%(&-1C+16/-1S(-0.5'))"5&-1"015.1M"01"*:5)50.-&-*15)19;")50/1
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Appendix B 
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Q5%(&-1D+16/-1S(-0.5'))"5&-1.&")03".-*15).'1T)%350/1
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Appendix C 

Format for verbal consent 

Good day Sir/Ma’am! Do you have a little time to complete a survey? We are students with 

Duke University and are studying ways to better understand the health and culture in 

Tegucigalpa, Honduras.  

 

The study should last less than 15 minutes. Follow-up is only needed if we need to clarify 

responses. We will read you the survey and right down your response to each question. 

 

It is completely your choice to participate or not. If you are uncomfortable answering any of 

the questions in the survey you do not have to answer them.  You will not be withdrawn 

from the study if you do not answer some of the questions.   

 

Taking part in the study will not benefit you personally, but as a result of this study new 

recommendations could be developed in the future that will help people to understand the 

steps that they can take to improve their health.   

 

There are no risks from being involved in this study. We will not collect your name or other 

identifying information. 

 

You are encouraged to ask questions about this study. We hope that you will ask questions 

now and at any time before, during or after the study. We want you to have all the 

information you need so that you can decide whether to participate!

!  
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Appendix D 

6"73-18C+1E-"3./17-35-F01'F1./-10.(*G1;';(3".5')B1

Variable n % 

Punishment from God causes sickness     
  Very Important 130 21.7% 
  Some Important 54 9.0% 
  Not Important 416 69.3% 
Bad spirits cause sickness     
  Very Important 148 24.7% 
  Some Important 96 16.0% 
  Not Important 351 58.5% 
  Did not respond 5 0.8% 
Physicians as cures for sickness     
  Very Important 483 80.5% 
  Some Important 102 17.0% 
  Not Important 15 2.5% 
Natural Medicine as a cure for sickness     
  Very Important 277 46.2% 
  Some Important 263 43.8% 
  Not Important 59 9.8% 
  Did not respond 1 0.2% 
Natural Medicine side effects¹     
  Yes 105 17.5% 
  No  421 70.2% 
  Does not know 73 12.2% 
  Did not respond 1 0.2% 
Natural Medicine can interfere²     
  Yes  147 24.5% 
  No  377 62.8% 
  Does not know 72 12.0% 
  Did not respond 4 0.7% 
Prayer to God as a cure for sickness     
  Very Important 559 93.2% 
  Some Important 26 4.3% 
  Not Important 14 2.3% 
  Did not respond 1 0.2% 

P!S)'(&)*!=.5";"3.!7)1!1"5.!.AA.;'1!
N!S)'(&)*!=.5";"3.!;)3!"3'.&A.&.!R"'7!4.5";"3.!A&04!'7.!%7+1";")3!



!
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!"#$%&'()&*+,-$%.%&."#$%/&/0+1234&05-+.0%.26"$&7/%&+8&0%"$.0&/5/.%,/&12.023&.0%&/.795&-+-7$".2+3:&236$79234&7/%&+8&
;+.0%<=&"39&;3+.0234=&8+<&6%<."23&0%"$.0&-<+#$%,/>&&

      Physician Natural Medicine Combination Other Nothing 
Variable N n % n % n % n % n % 
High blood pressure 600 474 79.0% 38 6.3% 83 13.8% 5 0.8% 0 0.0% 
Depression, anxiety 597 437 73.2% 53 8.9% 65 10.9% 30 5.0% 12 2.0% 
Sore throat 600 363 60.5% 142 23.7% 63 10.5% 26 4.3% 6 1.0% 
Joint pain 600 444 74.0% 64 10.7% 64 10.7% 20 3.3% 8 1.3% 
Stomach pain 597 358 60.0% 156 26.1% 59 9.9% 20 3.4% 4 0.7% 
Headache 599 332 55.4% 93 15.5% 53 8.8% 114 19.0% 7 1.2% 
Diarrhea 599 358 59.8% 115 19.2% 60 10.0% 62 10.4% 4 0.7% 
Skin disease 598 502 83.9% 32 5.4% 56 9.4% 4 0.7% 4 0.7% 
Fever   599 461 77.0% 52 8.7% 57 9.5% 27 4.5% 2 0.3% 
Dengue 600 527 87.8% 21 3.5% 48 8.0% 2 0.3% 2 0.3% 
                          
Variable     N Mean SD             

                          
Hypothetical Physician use (0-10)  600 7.1 3.0             
Hypothetical Natural Medicine use 
(0-10) 600 1.3 2.0             
Hypothetical Combination use (0-10) 600 1.0 2.1             
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Appendix E 

!"#$%&'()&!*%&"++,-."/.,0+&,1&2%3,45"6*.-&7"5."#$%+&8./*&/*%&*96,/*%/.-"$&:+%&
,1&*%"$/*&+9+/%3+;&&

      
  

Physician¹   
  

Natural Medicine¹  
  

Combination¹  

Variable   n % 
P-

value² n % 
P-

value2 n % 
P-

value2 

                        
Age                      
  18-24   53 41.7% 0.003 66 52.0% 0.239 60 47.2% 0.000 
  25+   268 56.7%   218 46.1%   142 30.0%   
Gender                     
  Male    162 54.0% 0.806 141 47.0% 0.870 94 31.3% 0.226 
  Female   159 53.0%   143 47.7%   108 36.0%   
Domicile                     
  Urban    298 54.8% 0.024 252 46.3% 0.067 252 46.3% 0.067 
  Rural   20 38.5%   31 59.6%   31 59.6%   
Education                     
  < Secondary 154 58.8% 0.022 110 42.0% 0.021 72 27.5% 0.005 

  
≥ Secondary or 
more 167 49.4%   174 51.5%   130 38.5%   

Income last month                   
  Non respondent 57 52.3% 0.780 57 46.2% 0.252 35 32.1% 0.704 
  Respondent  264 53.8%   227 46.2%   167 34.0%   
                        
    < $370 137 53.3% 0.830 113 44.0% 0.292 94 36.6% 0.209 
    ≥ $370 127 54.3%   114 48.2%   73 31.0%   
Employment                      
  Unemployed 153 27.3% 0.261 119 43.6% 0.150 104 38.1% 0.030 
  Employed 163 31.7%   157 49.5%   94 29.7%   
                        
  Student   17 34.7% 0.006 26 53.1% 0.357 27 55.1% 0.001 
  Other   299 55.3%   250 46.2%   171 31.6%   

#!$%&'()(*%+,-!.)!)',!*,-%./!!
0!1,.23(/!&'%4356.2,!7043%-,-8!
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!"#$%&'<)&!*%&"++,-."/.,0+&,1&*%"$/*&#%$.%1+&8./*&/*%&*96,/*%/.-"$&:+%&,1&*%"$/*&
+9+/%3+;&

9!:%3',2!,;.&)!#!3%-,-!
#!$%&'()(*%+,-!.)!)',!*,-%./!!
0!1,.23(/!&'%4356.2,!7043%-,-8!
<!=)%>>!3%?/%@%&./)!%@!-%&'()(*%+,-!A(!B3C!D,3EF!-(/G)!H/(I!
J!A.)62.>!K,-%&%/,!'.3!3%-,!,@@,&)3!
L!A.)62.>!K,-%&%/,!&./!%/),2@,2,!I%)'!*,-%&%/,!@2(*!)',!M'N3%&%./

      Physician¹ Natural Medicine¹ Combination¹ 

Variable   n % 
P-

value² n % 
P-

value n % 
P-

value 
                        
Punishment from God 
causes sickness                 
  Not Important 228 54.8% 0.334 190 45.7% 0.221 133 32.0% 0.186 

  
Some/Very 
Important 93 50.5%   94 51.3%   69 37.5%   

Bad Spirits cause 
sickness                   
  Not Important 198 56.4% 0.101 161 45.9% 0.426 122 34.8% 0.546 

  
Some/Very 
Important 121 49.6%   120 49.2%   79 32.4%   

Physicians as cures for 
sickness                 
  Not Important 4 26.7% 0.035 11 73.3% 0.041 4 26.7% 0.561 

  
Some/Very 
Important 317 54.2%   273 46.7%   198 33.9%   

Natural Medicine as a cure for 
sickness               
  Not Important 47 79.7% 0.000 9 15.3% 0.000 4 6.8% 0.000 

  
Some/Very 
Important 273 50.6%   275 50.4%   198 36.7%   

Natural medicine side 
effects!                 
  No    210 49.9% 0.011³ 219 52.0% 0.017³ 142 33.7% 0.914 
  Yes   67 63.8%   41 39.1%   36 34.3%   
Natural Medicine 
interference"                 
  No    181 48.0% 0.001³ 201 53.3% 0.022³ 139 36.9% 0.036³ 
  Yes   94 64.0%   62 42.2%   40 27.2%   
Prayer to God as a cure for 
sickness                 
  Not Important 7 50.0% 0.795 7 50.0% 0.844 7 50.0% 0.192 

  
Some/Very 
Important 313 53.5%   277 47.4%   195 33.3%   
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Appendix F 

!"#$%&'=)&!*%&"++,-."/.,0+&,1&2%3,45"6*.-&7"5."#$%+&8./*&/*%&:+%&,1&65%7%0/.7%&
*%"$/*&+9+/%3+&.0&/*%&65%7.,:+&9%"5;&&

      Routine Allopathic 
use  

Used non-prayer 
CAM1 

Used CAM 
Practitioner  

Variable   
n % 

P-
value2 n % 

P-
value2 n % 

P-
value2 

Age                       
  18-24   58 46.4% 0.000 31 24.6% 0.000 13 10.2% 0.324 
  25+   316 67.0%   199 42.3%   64 13.5%   
Gender                       
  Male    163 54.9% 0.000 116 38.8% 0.918 50 16.7% 0.005 
  Female   211 70.3%   114 38.4%   27 9.0%   
Domicile                     
  Urban    342 63.2% 0.289 205 38.0% 0.375 65 12.0% 0.057 
  Rural   29 55.8%   23 44.2%   11 21.2%   
Education                     
  < Secondary 169 64.5% 0.407 102 39.1% 0.828 31 11.8% 0.519 
  ≥ Secondary or 

more 
205 61.2%   128 38.2%   46 13.6%   

Income last month                   
  Non respondent 64 58.7% 0.348 41 38.3% 0.949 15 13.8% 0.749 
  Respondent  310 63.5%   189 38.7%   62 12.6%   
    < $370 161 63.4% 0.947 91 35.4% 0.121 30 11.7% 0.505 
    ≥ $370 149 63.7%   98 42.2%   32 13.7%   
Employment                      
  Unemployed 176 64.9% 0.230 90 33.1% 0.017 26 9.5% 0.024 
  Employed 190 60.1%   134 42.7%   50 15.8%   
            
  Student  28 58.3% 0.549 9 18.4% 0.003 3 6.1% 0.140 
  Other   338 62.7%   215 40.0%   73 13.5%   
#!A(/4M2.N,2!OPK!%/&>6-,3!OPK!M2.&)%)%(/,23!
0!1,.23(/!&'%4356.2,!7043%-,-8!
! &
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!"#$%&'>)&!*%&"++,-."/.,0+&,1&*%"$/*&#%$.%1+&8./*&/*%&:+%&,1&65%7%0/.7%&*%"$/*&
+9+/%3+&.0&/*%&65%7.,:+&9%"5;&&

      Routine Allopathic 
use 

Used non-prayer 
CAM1 

Used CAM 
Practitioner 

Variable   
n % 

P-
value2 n % 

P-
value2 n % 

P-
value2 

Punishment from God causes 
sickness 

                

  Not Important 263 63.5% 0.504 156 37.9% 0.586 52 12.5% 0.714 
  Some/Very Important 111 60.7%   74 40.2%   25 13.6%   
Bad Spirits cause sickness                   
  Not Important 217 62.4% 0.851 125 35.9% 0.197 34 9.7% 0.007 
  Some/Very Important 154 63.1%   100 41.2%   42 17.2%   
Physicians as cures                    
  Not Important 6 40.0% 0.066 9 60.0% 0.085 7 46.7% 0.001 

$ 
  Some/Very Important 368 63.2%   221 38.0%   70 12.0%   
Natural Medicine as a 
cure  

                  

  Not Important 37 62.7% 0.995 12 20.3% 0.003 8 13.6% 0.832 
  Some/Very Important 337 62.8%   217 40.5%   68 12.6%   
Natural Medicine side 
effects3 

                  

  No    263 62.8% 0.140 167 40.1% 0.852 54 12.8% 0.515 
  Yes   74 70.5%   41 39.1%   16 15.2%   
Natural Medicine can 
interfere4 

                  

  No    232 62.0% 0.685 155 41.6% 0.195 45 11.9% 0.256 
  Yes   94 64.0%   52 35.4%   23 15.7%   
Prayer to God as a cure                   
  Not Important 7 50.0% 0.325 7 50.0% 0.378 2 14.3% 0.871 
  Some/Very Important 366 62.9%   223 38.4%   75 12.8%   
9!:%3',2!,;.&)!#!3%-,-!-6,!)(!3*.>>!&,>>!3%+,!71,.23(/!&'%4356.2,!MQRCRRR8!
#!A(/4M2.N,2!OPK!%/&>6-,-!OPK!M2.&)%)%(/,23!
0!1,.23(/!&'%4356.2,!7043%-,-8!
<!A.)62.>!K,-%&%/,!'.3!3%-,!,@@,&)3!
J!A.)62.>!K,-%&%/,!&./!%/),2@,2,!I%)'!*,-%&%/,!@2(*!)',!M'N3%&%./
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&
!"#$%&'?)&!*%&"++,-."/.,0+&,1&-%5/".0&*%"$/*&65,#$%3+&,5&+6%-.1.-&".$3%0/+&.0&/*%&
65%7.,:+&9%"5&8./*&/*%&:+%&,1&65%7%0/.7%&*%"$/*&+9+/%3+&.0&/*%&65%7.,:+&9%"5;&&

        
Routine Allopathic 

use  

  
Used non-prayer 

CAM1 

  
Used CAM 

Practitioner  
Variable   

n % 
P-

value2 n % 
P-

value2 n % 
P-

value2 
                        
Flu                       
  No   155 63.0% 0.858 91 36.8% 0.487 32 13.0% 0.951 
  Yes   218 62.3%   138 39.7%   45 12.8%   
Fever                        
  No   255 61.3% 0.236 156 37.6% 0.602 46 11.0% 0.059 
  Yes   115 66.5%   69 39.9%   29 16.7%   
Diarrhea                      
  No   304 61.5% 0.220 183 37.0% 0.088 61 12.3% 0.368 
  Yes   70 68.0%   47 46.1%   16 15.5%   
Respiratory problem                   
  No   277 60.8% 0.117 171 37.6% 0.526 55 12.0% 0.337 
  Yes   94 68.1%   56 40.6%   21 15.1%   
Skin disease                      
  No   311 60.9% 0.032 196 38.4% 0.725 67 13.0% 0.926 
  Yes   58 73.4%   32 40.5%   10 12.7%   
Depression, anxiety                    
  No   259 60.7% 0.093 151 35.5% 0.011 50 11.7% 0.163 
  Yes   115 68.1%   79 46.8%   27 15.9%   
Arthritis                      
  No   306 60.1% 0.004 187 36.8% 0.027 62 12.1% 0.264 
  Yes   65 76.5%   42 49.4%   14 16.5%   
Diabetes                      
  No   340 60.6% 0.000 219 39.1% 0.313 70 12.4% 0.143 
  Yes   32 97.0%   10 30.3%   7 21.2%   
High blood pressure                    
  No   269 57.1% 0.000 176 37.5% 0.312 61 12.9% 0.984 
  Yes   104 83.2%   53 42.4%   16 12.8%   

#!A(/4M2.N,2!OPK!%/&>6-,3!OPK!M2.&)%)%(/,23!
0!1,.23(/!&'%4356.2,!7043%-,-8!
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!  
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Appendix G 

!"#$%&'@)&!*%&"++,-."/.,0+&,1&2%3,45"6*.-&7"5."#$%+&8./*&/*%&:+%&,1&-:5"/.7%&
*%"$/*&+%57.-%+&.0&/*%&65%7.,:+&9%"5;&

        
Received Medicine 

from Physician  

  
Used non-prayer 

CAM1 

  
Used CAM 
Practitioner 

Variable   
n % 

P-
value2 n % 

P-
value2 n % 

P-
value2 

                        
Age                       
  18-24   90 70.9% 0.024 86 68.3% 0.176 45 35.4% 0.136 
  25+   376 80.2%   290 61.7%   135 28.6%   
Gender                       
  Male    216 73.0% 0.002 178 59.9% 0.112 98 32.78% 0.146 
  Female   250 83.3%   198 66.2%   82 27.3%   
Domicile                     
  Urban    421 78.0% 0.640 339 62.8% 0.710 161 29.7% 0.456 
  Rural   42 80.8%   34 65.4%   18 34.6%   
Education                     
  < Secondary 196 75.4% 0.145 160 61.3% 0.426 70 26.7% 0.117 
  ≥ Secondary or 

more 
270 80.4%   216 64.5%   110 32.6%   

Income last month                   
  Non respondent 82 75.9% 0.529 64 59.3% 0.362 30 27.5% 0.525 
  Respondent  384 78.7%   312 63.9%   150 30.6%   
                        
    < $370 197 77.3% 0.418 170 66.4% 0.232 78 30.5% 0.943 
    ≥ $370 187 80.3%   142 61.2%   72 30.8%   
Employment                      
  Unemployed 218 80.2% 0.240 181 66.8% 0.053 76 27.9% 0.301 
  Employed 239 76.1%   186 59.1%   101 31.9%   
                        
  Student  39 79.6% 0.777 35 71.4% 0.183 19 38.8% 0.164 
  Other   418 78.0%   332 61.8%   158 29.3%   
#!A(/4M2.N,2!OPK!%/&>6-,3!OPK!M2.&)%)%(/,23!
0!1,.23(/!&'%4356.2,!7043%-,-8!
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!"#$%&'A)&!*%&"++,-."/.,0+&,1&*%"$/*&#%$.%1+&8./*&/*%&:+%&,1&-:5"/.7%&*%"$/*&
+9+/%3+&.0&/*%&65%7.,:+&9%"5;&&

   Received Medicine 
from Physician 

Used non-prayer 
CAM1 

Used CAM 
Practitioner 

Variable   
n % 

P-
value2 n % 

P-
value2 n % 

P-
value2 

Punishment from God causes 
sickness 

                

  Not Important 320 77.7% 0.647 253 61.3% 0.165 117 28.2% 0.136 
  Some/Very 

Important 
146 79.4%   123 67.2%   63 34.2%   

Bad Spirits cause 
sickness 

                  

  Not Important 268 77.0% 0.414 206 59.0% 0.018 101 28.7% 0.480 
  Some/Very 

Important 
194 79.8%   166 68.6%   77 31.6%   

Physicians as cures                   
  Not Important 9 64.3% 0.202 12 92.3% 0.027 6 42.9% 0.290 
  Some/Very 

Important 
457 78.5%   364 62.4%   174 29.7%   

Natural Medicine as a 
cure  

                  

  Not Important 40 70.2% 0.117 18 30.5% 0.000 9 15.3% 0.005 
$ 

  Some/Very 
Important 

426 79.2%   358 66.8%   171 31.7%   

Natural Medicine side 
effects3 

                  

  No    329 78.7% 0.346 278 66.4% 0.067 130 31.0% 0.776 
  Yes   87 82.9%   59 56.7%   31 29.5%   
Natural Medicine can 
interfere4 

                  

  No    298 79.7% 0.845 244 65.2% 0.178 115 30.6% 0.545 
  Yes   116 78.9%   86 58.9%   41 27.9%   
Prayer to God as a cure                    
  Not Important 10 76.9% 0.902 6 42.9% 0.114! 2 14.3% 0.196 
  Some/Very 

Important 
456 78.4%   369 63.5%   177 30.3%   

$ Fisher exact (1-sided) due to cell size less than 10 
1 Non-prayer CAM includes CAM practitioners 
2 Pearson chi-square (2-sided) 
3 Natural Medicine has side effects 
4 Natural Medicine can interfere with medicine from the physician 
5 Those who said “Very important” used non-prayer CAM more often than those who said it was 
“Not/Some Important” (64.1% vs. 47.5%, p = 0.035) 
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!"#$%&BC)&!*%&"++,-."/.,0+&,1&*%"$/*&65,#$%3+&,5&+6%-.1.-&".$3%0/+&.0&/*%&65%7.,:+&9%"5&
8./*&/*%&:+%&,1&-:5"/.7%&*%"$/*&+9+/%3+&.0&/*%&65%7.,:+&9%"5;&&

   Received Medicine 
from Physician 

Used non-prayer 
CAM1 

Used CAM 
Practitioner 

Variable   
n % 

P-
value2 n % 

P-
value2 n % 

P-
value2 

Flu                       
  No   182 74.6% 0.080 146 59.8% 0.179 61 24.8% 0.022 
  Yes   283 80.6%   229 65.2%   118 33.5%   
Fever                        
  No   319 76.7% 0.157 257 61.9% 0.364 120 28.7% 0.306 
  Yes   141 82.0%   114 65.9%   57 33.0%   
Diarrhea                      
  No   378 76.5% 0.030 302 61.1% 0.030 144 29.0% 0.233 
  Yes   88 86.3%   74 72.6%   36 35.0%   
Respiratory problem                   
  No   343 75.6% 0.007 275 60.6% 0.015 130 28.5% 0.125 
  Yes   120 86.3%   100 71.9%   49 35.3%   
Skin disease                      
  No   386 75.7% 0.001 314 61.6% 0.070 151 29.4% 0.279 
  Yes   73 92.4%   57 72.2%   28 35.4%   
Depression, anxiety                    
  No   323 75.8% 0.029 260 61.2% 0.140 118 27.6% 0.045 
  Yes   142 84.0%   115 67.7%   61 35.9%   
Arthritis                      
  No   389 76.6% 0.031 318 62.6% 0.561 145 28.4% 0.051 
  Yes   74 87.1%   56 65.9%   33 38.8%   
Diabetes                      
  No   432 77.0% 0.008 355 65.3% 0.929 174 30.9% 0.068 
  Yes   31 96.9%   20 62.5%   5 15.6%   
High blood pressure                    
  No   350 74.5% 0.000 292 62.1% 0.379 138 29.2% 0.431 
  Yes   115 92.0%   83 66.4%   41 32.8%   

1 Non-prayer CAM includes CAM practitioners 
2 Pearson chi-square (2-sided) 
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Appendix H 

!"#$%&B')&!*%&"++,-."/.,0+&,1&2%3,45"6*.-&7"5."#$%+&8./*&/*%&5%6,5/%2&"2*%5%0-%&/,&
3%2.-.0%&5%-%.7%2&15,3&"&6*9+.-."0&.0&/*%&65%7.,:+&9%"5;&&

          
Relative Adherence¹  

  

        Low   High   
Variable   n % n % P-value² 
                
Age               
  18-24   57 63.3% 33 36.7% 0.001 
  25+   165 43.9% 211 56.1%   
Gender               
  Male    100 46.3% 116 53.7% 0.328 
  Female   122 48.8% 128 51.2%   
Domicile             
  Urban    196 46.6% 225 53.4% 0.058 
  Rural   26 61.9% 16 38.1%   
Education             
  < Secondary 103 52.6% 93 47.5% 0.070 
  ≥ Secondary or 

more 
119 44.1% 151 55.9%   

Income last month           
  Non respondent 41 50.0% 41 50.0% 0.637 
  Respondent  181 47.1% 203 52.9%   
                
    < 

$370 
101 51.3% 96 48.7% 0.096 

    ≥ $370 80 42.0% 107 57.2%   
Employment              
  Unemployed 99 45.4% 119 54.6% 0.154 
  Employed 121 50.6% 118 49.4%   
                
  Student   23 59.0% 16 41.0% 0.106 
  Other   197 47.1% 221 52.9%   
#!:2(*!KPV=C!!
0!1,.23(/!&'%4356.2,!7043%-,-8!
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!"#$%&BB)&!*%&"++,-."/.,0+&,1&*%"$/*&#%$.%1+&8./*&5%6,5/%2&"2*%5%0-%&/,&3%2.-.0%&
5%-%.7%2&15,3&"&6*9+.-."0&.0&/*%&65%7.,:+&9%"5;&

          
Relative Adherence¹  

  

        Low   High   
Variable   n % n % P-value² 
Punishment from God causes 
sickness 

        

  Not/Some 
Important 

174 47.9% 189 52.1% 0.811 

  Very Important 48 46.6% 55 53.4%   
Bad Spirits cause 
sickness 

          

  Not/Some 
Important 

167 48.3% 179 51.7% 0.749 

  Very Important 54 46.6% 62 53.5%   
Physicians as cures for sickness         
  Not/Some 

Important 
36 42.4% 49 57.7% 0.280 

  Very Important 186 48.8% 195 51.2%   
Natural Medicine as a cure for sickness       
  Not/Some 

Important 
107 43.0% 142 57.0% 0.031 

  Very Important 115 53.0% 102 47.0%   
Natural Medicine side effects ³         
  No    155 47.1% 174 52.9% 0.565 
  Yes   44 50.6% 43 49.4%   
Natural Medicine can interfere !         
  No    144 48.3% 154 51.7% 0.993 
  Yes   56 48.3% 60 51.7%   
Prayer to God as a cure for 
sickness 

        

  Not/Some 
Important 

15 51.7% 14 48.3% 0.649 

  Very Important 207 47.4% 230 52.6%   
#!:2(*!KPV=C!!
0!1,.23(/!&'%4356.2,!7043%-,-8!
<!A.)62.>!K,-%&%/,!'.3!3%-,!,@@,&)3!
J!A.)62.>!K,-%&%/,!&./!%/),2@,2,!I%)'!*,-%&%/,!@2(*!)',!M'N3%&%./!
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!"#$%&B()&!*%&"++,-."/.,0+&,1&*%"$/*&65,#$%3+&,5&+6%-.1.-&".$3%0/+&8./*&"2*%5%0-%&/,&
3%2.-.0%&5%-%.7%2&15,3&"&6*9+.-."0&.0&/*%&65%7.,:+&9%"5;&&

          
Relative Adherence¹  

  

        Low   High   
Variable   n % n % P-value² 
                
Flu               
  No   69 37.9% 113 62.1% 0.001 
  Yes   153 54.1% 130 45.9%   
Fever                
  No   128 40.1% 191 59.9% 0.000 
  Yes   91 64.5% 50 35.5%   
Diarrhea              
  No   179 47.4% 199 52.7% 0.798 
  Yes   43 48.9% 45 51.1%   
Respiratory problem           
  No   155 45.2% 188 54.8% 0.090 
  Yes   65 54.2% 55 45.8%   
Skin disease              
  No   179 46.4% 207 53.6% 0.269 
  Yes   39 53.4% 34 46.6%   
Depression, anxiety            
  No   146 45.2% 177 54.8% 0.130 
  Yes   75 52.8% 67 47.2%   
Arthritis              
  No   186 47.8% 203 52.2% 0.768 
  Yes   34 46.0% 40 54.1%   
Diabetes              
  No   216 50.0% 216 50.0% 0.000 $ 
  Yes   3 9.7% 28 90.3%   
High blood pressure            
  No   181 51.7% 169 48.3% 0.002 
  Yes   40 34.8% 75 65.2%   

9!:%3',2!,;.&)!7#!3%-,-8!-6,!)(!3*.>>!&,>>!3%+,!
#!:2(*!KPV=C!
0!1,.23(/!&'%4356.2,!7043%-,-8!

!  



!

! S0!

Appendix I 

!"#$%&B<)&!*%&"++,-."/.,0+&,1&2%3,45"6*.-&7"5."#$%+&8./*&/*%&5%+6,02%0/+D&-,31,5/&
2.+-$,+.04&.01,53"/.,0&"#,:/&-,36$%3%0/"59&"02&EFG&:+%&/,&"&6*9+.-."0;&

      Feels Comfortable Telling a Physician About CAM 
Use¹ 

  
        No   Yes   
Variable   n % n % P-value² 
                
Age               
  18-24   12 10.7% 100 89.3% 0.960 
  25+   46 10.6% 390 89.5%   
Gender               
  Male    34 12.4% 241 87.6% 0.174 
  Female   24 8.8% 249 91.2%   
Domicile             
  Urban    53 10.7% 444 89.3% 0.585 
  Rural   4 8.2% 45 91.8%   
Education             
  < Secondary 25 10.6% 212 89.5% 0.981 
  ≥ Secondary or more 33 10.6% 278 89.4%   
Income last month           
  Non respondent 17 17.4% 81 82.7% 0.016 
  Respondent  41 9.1% 409 90.9%   
                
    < $370 20 8.8% 207 91.2% 0.823 
    ≥ $370 21 9.4% 202 90.6%   
Employment              
  Unemployed 28 11.3% 219 88.7% 0.702 
  Employed 30 10.3% 261 89.7%   
                
  Student   3 6.4% 44 93.6% 0.309 
  Other   55 11.2% 436 88.8%   
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0!1,.23(/!&'%4356.2,!7043%-,-8!
"

&

! &



!

! S<!

!"#$%&B=)&!*%&"++,-."/.,0+&,1&*%"$/*&#%$.%1+&8./*&/*%&5%+6,02%0/+&-,31,5/&.0&
2.+-$,+.04&.01,53"/.,0&"#,:/&-,36$%3%0/"59&"02&EFG&:+%&/,&"&6*9+.-."0;&

      Feels Comfortable Telling a Physician About CAM 
Use¹ 

        Low   High   
Variable   n % n % P-value² 
Punishment from God causes 
sickness 

          

  Not/Some Important 45 10.4% 388 89.6% 0.778 
  Very Important 13 11.3% 102 88.7%   
Bad Spirits cause sickness           
  Not/Some Important 44 10.7% 366 89.3% 0.754 
  Very Important 13 9.8% 120 90.2%   
Physicians as cures for sickness           
  Not/Some Important 13 12.4% 92 87.6% 0.506 
  Very Important 45 10.2% 398 89.8%   
Natural Medicine as a cure for sickness         
  Not/Some Important 42 14.5% 248 85.5% 0.002 
  Very Important 16 6.2% 242 93.8%   
Natural Medicine side effects ³           
  No    35 8.9% 359 91.1% 0.978 
  Yes   8 8.8% 83 91.2%   
Natural Medicine can interfere !           
  No    32 9.1% 320 90.9% 0.402 
  Yes   16 11.6% 122 88.4%   
Prayer to God as a cure for 
sickness 

          

  Not/Some Important 6 16.2% 31 83.8% 0.232 
  Very Important 51 10.0% 459 90.0%   

#!V,3M(/-,/)3!&(6>-!2,3M(/-W!Z$(,3!/()!.MM>NZ!
0!1,.23(/!&'%4356.2,!7043%-,-8!
<!A.)62.>!K,-%&%/,!'.3!3%-,!,@@,&)3!
J!A.)62.>!K,-%&%/,!&./!%/),2@,2,!I%)'!*,-%&%/,!@2(*!)',!M'N3%&%./!
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