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Abstract  
 
 
There are more mobile phones in the world than there are people, and numbers are 
increasing. Immediate access to technology has completely permeated everyday life, and 
for many people their mobile dev ices are an indispensable accessory that accompanies them 
everywhere, including the bathroom. Mobile devices can harbour pathogenic 
microorganisms on their surfaces, that can survive for days, before potentially being 
transferred onto hands or other object s that they come into contact with. These devices are 
also rarely decontaminated. Whilst these microorganisms are generally not of concern to the 
healthy adult, they may be to the very young, the elderly, and those with reduced 
immunity.  
 
This study determine d if mobile devices can be used in the healthcare setting and not be an 
infection risk. A six -stage mixed methodology approach was employed, with laboratory 
investigations into the contamination on mobile devices, the efficiency of transfer from 
them, and the effectiveness of decontamination methods. Analysis of existing NHS mobile 
device policy and application of the Hazard Analysis Critical Control Point process to 
perioperative practice provided real -world perspective.  
 
 
The findings from  this study identified that current literature is under - reporting the 
contamination on mobile devices, and determined that the bacterial presence is transient, 
not constant. Transfer efficiency of up to 79% was recorded for Staphylococcus aureus  from 
a dev ice onto a wet gloved hand, and observation of perioperative practice identified five 
hazards specific to the presence of a device, that could become a risk to patient safety, but 
could be managed through application of Critical Control Points.  This study  also found that 
over 40% of NHS organisations in mainland UK do not have a mobile device policy, and only 
11% make any reference to their infection prevention and control. Testing of 
decontamination methods determined that a two -stage process of wiping wi th a dry lint - free 
cloth, followed by exposure to UV -C, was the only approach that effectively reduced 
contamination levels without contradicting manufacturersÕ guidance and thus voiding the 
device warranty. Optimum criteria for mobile device policy, and s uggestions for in -context 
application, are proposed.  
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Chapter 1   

Introduction and Overview of the Thesis  
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1.1 The rationale for undertaking the study  
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1. 3 Research q uestion  
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1. 4 Research a ims  
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1. 5 Overview of research m ethodology  
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1. 6 Outline of chapter c ontents  
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1.6 .1 Chapter 2  Ð testing for contamination on mobile phones  
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" >;$).$%&(5!-*/'(%$6&($%&'(!6*%9'-2!1',!<=:2

" @($)32&2!'1!ABC!<=:!8')&/3

" C.66$,3!$(-!-&2/.22&'(

" ='(/).2&'(!$(-!,*/'66*(-$%&'(2
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1.6 .2 Chapter 3  Ð Determination of average contamination levels for 
MCDs  
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1. 6 .3 Chapter  4  Ð Transfer of bacteria from a MCD to a gloved hand  
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1.6 .4 Chapter 5 Ð Evaluation of MCDs as infection hazards  
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1.6 .5 Chapter  6 -  Evaluating decontaminat ion methods for MCDs  
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1.6.6 Chapter 7 -  Analysis of NHS MCD policy  
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1.6.7 Chapter 8 -  Summary and discussion  
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1.6.8 Chapter 9 Ð Conclusion and recommendations  
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Chapter 2   

Testing for Contamination on Mobile Phone s 
! !
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2.1 Introduction  
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2.2 Literature Review   
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2. 3 .3 Sampling and culture m ethods  
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2. 3 .4 Polymicrobial contamination  
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2. 3 .5 Microorganisms i solated on MCDs  
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2. 3 .6 Contamination of healthcare workersÕ devices  
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2. 3 .7 Gender comparisons  
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2. 3 .8 Comparison of device designs  
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2. 4  Research overview  
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2. 5  Personnel involved in the microbiological sampling   
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2. 6  Reliability and validity  
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2. 7  Ethical issues  
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2. 8  Participants and sampling  
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2. 9  Recruitment of participants  
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2. 10  Consent  
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2.1 1  Confidentiality and anonymity  
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2.1 2  Data management  
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&%!/0C.!D44UF!P/%&0!&%!/0C.!D4#EF!W/-;/'&,1(/!&%!/0C.!D4#"F!W/9&*;!&%!/0C.!D44=F!W/,/!&%!/0C.!D4#EF!Q/X&,/!

&%!/0C.!D4##F!Q&@&;(+!&%!/0C.!D44YF!S(+'&1+!&%!/0C.!D4##6C!!

!

A/2%&(+/! 8?! %;&! 3,8,T/<(&<*6! 28/-<0/*& T,&-/%+'&! Q%/@;)082822<*! 3G8ZQ6! *@&2+&*.! 98*%! 0+B&0)!

!"#$%&'()())*+, -$./-01./.+2 ! 7&(&! %;&! 98*%! 28998,! +*80/%&*! 3[+-<(&! #46.! 7;+2;! +*! 28,*+*%&,%! 7+%;! %;&!

9/,)! *%<1+&*! %;/%! %&*%&1! ?8(! %;&*&! 8(-/,+*9*! 3[+-<(&! U6C! V&*@+%&! :&+,-! 2899&,*/0*.! G8ZQ! ;/'&! %;&!

@8%&,%+/0! %8! 2/<*&! +,?&2%+8,! +?! *%(/+,T*@&2+?+2! ?&/%<(&*! /,1! ;8*%T*@&2+?+2! 2/@/:+0+%+&*! *<2;! /*!

+99<,8*<@@(&**+8,.! ?/'8<(! +,?&2%+8,!3A&2B&(! &%! /0C.! D4#"F! P(&*%&(0! &%! /0C.! D44LF! \<8,-! J! O%%8.! D44D6C!

Q+9+0/(0).! N+2(82282<*! *@&2+&*.! %;&! ,&X%! 98*%! (&-<0/(0)! ?8<,1! :/2%&(+/.! 7;+0*%! (&-/(1&1! /*! ;/(90&**!

*/@(8@;)%&*! %;/%! +,;/:+%! 8(! 28,%/9+,/%&! *B+,! /,1! 9<28*/.! 2/,! :&! 8@@8(%<,+*%+2! @/%;8-&,*! ?8(! %;&!

+99<,8289@(89+*&1!3$,,&(9/, !J!P&/282B.!D44LF!M82<(!&%!/0C.!D44U6!

!

!
3.4*0-, 567,8("#',1-#9,:#)"-0.#,)(9"#1.9#".(9,'-;-'+ ,

!

$0*8!+*80/%&1!7&(&!G80+?8(9*.!%;&! ,/9&! -+'&,!%8! /! -(8<@!8?! :/2%&(+/!%;/%!<*</00)! *&('&! /*!+,1+2/%8(*!8?!

?/&2/0!28,%/9+,/%+8,!+,!7/%&(!/,1!?881!*/9@0&*.!/,1!*%(/+,*!8?!7;+2;!2/,!:&!@/%;8-&,+2!/,1!9<0%+T1(<-!

(&*+*%/,%.!2/<*+,-!;&/0%;2/(&!/**82+/%&1!+,?&2%+8,*! 3$::8%%.!D4##F!V<1&2B!&%!/0C.!D4#I6F!%;+*!28,?+(9*!%;&!

,<9&(8<*! ?+,1+,-*! 8?! H*2;&(+2;+/! 280+.! M0&:*+&00/.! H,%&(8:/2%&(.! /,1! G+%(8:/2%&(! *@&2+&*! +,! @(&'+8<*!

*%<1+&*! 3[+-<(&! U6C! [<(%;&(! +,1+2/%8(*! 8?! %;&! @8%&,%+/0! ?8(! ?/&2/0! 28,%/9+,/%+8,! /(&! %;&! H,%&(82822<*!

:/2%&(+/! ?8<,1! 8,! %;&! 1&'+2&*! +,! %;+*! *%<1).! /,1! %;&*&! 2/,! 2/<*&! <(+,/()! %(/2%.! 78<,1! /,1! *8?%! %+**<&!

+,?&2%+8,*!3$-<1&08!J!]<)2B&.!D4#"6C!O?!@/(%+2<0/(!28,2&(,!+*!%;&!28,?+(9/%+8,!8?!Q%/@;)082822<*!/<(&<*!
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!

"D!

!

! !

!

8,!%;&!1&'+2&*.!+,20<1+,-!+%*!9&%+2+0+,T(&*+*%/,%!'/(+/,%!NWQ$.!7;+2;!/0%;8<-;!+*80/%&1!+,!*9/00&(!,<9:&(*!

%;/,!%;&!8%;&(!:/2%&(+/.!2/,!2/<*&!/!'/(+&%)!8?!*&0?T0+9+%+,-!%8!0+?&T%;(&/%&,+,-!1+*&/*&*!+,!;<9/,*! 3N<((/)!

&%!/0C.!D44E6C!

!

K,/,+9/%&!*<(?/2&*!;/'&!:&& ,!1&*2(+:&1!/*!/!*8<(2&!?8(!;8*@+%/0T/2^<+(&1!+,?&2%+8,!8<%:(&/B*!3M(/9&(!J!

$**/1+/,.!D4#"6 !:)!28,%(+:<%+,-!%8!%;&!%(/,*9+**+8,!8?!@/%;8-&,*.! :&2/<*&!%8<2;+,-!*<(?/2&*!%;/%!;/'&!

087T0&'&0!28,2&,%(/%+8,*!8?!NWQ$.!G08*%(+1+<9!1+??+2+0&.!/,1!\/,289)2+,T(&*+*%/,%!H,%&(82822<*!3\WH6!8,!

%;&9.! +*! /**82+/%&1! 7+%;! %;&! */9&! (+*B! 8?! ;/,1! 28,%/9+,/%+8,! /*! 1+(&2%0)! %8<2;+,-! /,! /??&2%&1! @/%+&,%!

3V<2B(8!&%!/0C.!D44IF!_<&((&(8!&%!/0C.!D4#DF!]/)1&,!&%!/0C.!D44=F!Q%+&?&0!&%!/0C.!D4##6C!S8!289@8<,1!%;+*!

+**<&.!M(/9&(! &%! /0C.! 3D44U6! +1&,%+?+&1! %;/%! H,%&(82822<*! *@&2+&*.! Q%/@;)082822<*! /<(&<*.! H*2;&(+2;+/!

280+.!M0&:*+&00/!*@&2+&*!/,1!8%;&(*.!2/,!*<('+'&!?8(!98,%;*!8,!1()!*<(?/2&*C!

2.1 6 .1 Contact plate efficiency and polymicrobial growth  

[80087+,-! *7/::+,-.! 2 8,%/2%! @0/%&*! 7&(&! /@@0+&1! %8! %;(&&! /(&/*! 8?! %;&! 98:+0&! @;8,&*! 3?(8,%.! :/2B.!

B&)@/16.!/,1!?(89!%;&!IE !8@@8(%<,+%+&*!?8(!/!1&'+2&!%8!:&!%&*%&1!3/00!@;8,&*!*/9@0&1!+,!_(8<@!#!%&*%*!`!

/00! @;8,&*! */9@0&1! +,! _(8<@! D! %&*%*6.! %;&(&! 7&(&! (&@&/%&1! +,*%/,2&*! 7;&(&! %;&! 28,%/2%! @0/%&! +*80/%&1!

9+2(88(-/,+*9*!?(89!/!*<(?/2&!%;/%!%;&!*7/::+,-!1+1!,8%!3S/:0& !E6C!S;&!1/%/!1&98,*%(/%&*.!?8(!&X/9@0&.!

%;/%!+?!8,0)!*7/:*!;/1!:&&,!<*&1!?8(! */9@0+,-!%;&!1&'+2&*.!%;&,!E45!8?!%;&!*/9@0&*!?(89!%;&![(8,%!8?!%;&!

1&'+2&*!78<01!;/'&!(&@8(%&1!,&-/%+'&!-(87%;!?8(!G80+?8(9*!7;&,!%;&)!7&(&!/2%</00)!@(&*&,%C!!

!

S;&!:(/2B&%&1!,<9:&(*!+,!S/:0& !E!+,1+2/%&!%;&!*/9@0+,-!&'&,%*!?8(!&/2;!1&'+2&!7;&(&!%;&!28,%/2%!@0/%&!

7/*! %;&! 8,0)! 9&2;/,+*9! :)! 7;+2;! /! @/(%+2<0/(! 9+2(88(-/,+*9! 7/*! 1&%&2%&1.! /,1! /*! *<2;.! *7/::+,-!

/08,&!78<01! ;/'&!?/+0&1!%8!(&-+*%&(!%;&+(!@(&*&,2&! /,)7;&(&!8,!%;&!1&'+2&C!K%!2/,! /0*8! :&!*&&,!%;/%!,8!

*<(?/2&! 3?(8,%.! :/2B! 8(! B&)@/16.! 7/*! 28,*+*%&,%! +,!%&(9*! 8?! %;&! &??&2%+'&,&**! 8?! %;&! 28,%/2%! @0/%&! 8'&(!

*7/::+,-C! K,!8,&!+,*%/,2&.!*7/::+,-!?/+0&1!%8!+*80/%&!/,)!9+2(88(-/,+*9*!8,! %;&!?(8,%.!:/2B!/,1!B&)@/1!

8?! /!1&'+2&.! :<%!:/2%&(+/!7&(&!+*80/%&1!:)! *<:*&^<&,% !/@@0+2/%+8,!8?! /!28,%/2%!@0/%&!%8!%;&!*/9&! /(& /*C!

Q+9+0/(0).!/,8%;&(!1&'+2&!7/*!?8<,1!%8!;/'& !28,%/9+,/%+8,!8,!%;&!?(8,%!/,1!:/2B!*<(?/2&!28,%/2%!@0/%&*.!

:<%!,8%!?(89!%;&!*7/:*!8?!%;&!*/9&! /(&/*C!S;&(&!7&(&! /0*8!9<0%+@0&!+,*%/,2&*!7;&(&!%;&!28,%/2%!@0/%&!

7/*!%;&!8,0)!9&%;81!%8!+*80/%&!:/2%&(+/!?(89!8,&!*<(?/2&!8?!/!1&'+2&C!

!

$*!@(&'+8<*0)!9&,%+8,&1.!,8!1&'+2&!7/*!?8<,1!%8!:&!?(&&!8?!:/2%&(+/0!28,%/9+,/%+8,C!S;&(&!7/*!8,0)!8,&!

1&'+2&!/%!8,&!%&*%+,-!&'&,%!7;&(&!/!*+,-0&!*@&2+&*!8?!:/2%&(+/!3<,+9+2(8:+/0!28,%/9+,/%+8,6!7/*!+*80/%&1!

3D5!8?! /00! */9@0+,-! /2%+'+%)6C!S;+*!28,%/9+,/%+8,!7/*!?8<,1! :)! *7/::+,-!%;&!&1-&! /,1! *2(&&,F! ,8%;+,-!

7/*! (&28'&(&1! :)! *7/::+,-! 8(! 28,%/2%! @0/%+,-! ?(89! %;&! (&9/+,1&(! 8?! %;&! 1&'+2&C! S;+*! 7/*! /,! +*80/%&1!

+,2+1&,%! ;87&'&(.! :&2/<*&! 8<%! 8?! %;&! "! */9@0+,-! &'&,%*! ?8(! %;+*! 1&'+2&.! 8,0)! %;+*! 8,&! *;87&1!

28,%/9+,/%+8,!7+%;!8,&!%)@&!8?!9+2(88(-/,+*9.!8,&!%&*%!+,1+2/%&1!%78.!7+%;!%;&!(&9/+,+,-!%&*%*!@(81<2+,-!

%;(&&!8(!98(&C!!

!



!

"E!

!

! !

!

8#:'-, <7,=))*00-9)-,(>,1.)0((04#9.+1,.+('#".(9,:&,)(9"#)",$'#"-,#9/,9(",+?#:@, ,

! NGV! ! !
! #! D! E! " ! I ! U! L! =! Y! #4! ##! #D! #E! #" ! #I ! #U! S8%/0! 5 !

NWQ$!
[(8,%!

#3#6! D3#6! ! ! #! ! ! ! ! ! #3#6! ! ! ! ! ! I ! Y5 !

NWQ$!!!!!!!!!
A/2B!

E3D6! #! ! ! #3#6! ! ! #! ! ! #3#6! ! ! ! ! ! L! #E5 !

NWQ$!
M&)@/1!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 4! T!

QC!/<(&<*!!!
[(8,%!

! #3#6! #! ! ! ! ! ! ! ! #3#6! #! ! ! ! ! " ! L5 !

QC!/<(&<*!!!!
A/2B!

D3D6! #3#6! ! ! #! ! #! ! ! ! D3#6! ! ! ! ! ! L! #E5 !

QC!/<(&<*!
M&)@/1!

! ! ! ! ! ! ! ! #! ! ! #! #! ! ! #3#6! " ! L5 !

G8ZQ!
[(8,%!

#! ! #3#6! #3#6! #! #! #! ! D! ! #! ! ! ! #! #! ##! D45 !

G8ZQ!
A/2B!

! ! ! ! #! D! #! #! #! ! #! ! ! ! #! ! =! #I5 !

G8ZQ!
M&)@/1!

! ! #! #3#6! ! #! #! ! D! ! ! ! ! ! #! ! L! #E5 !

N+2(82822<*!
[(8,%!

#! ! #! #! D! #! #! #! #! ! #! ! ! ! ! ! #4! #Y5 !

N+2(82822<*!
A/2B!

#! ! #! D! #! D! ! E! ! #3#6! D3#6! ! ! #! ! ! #" ! DU5!

N+2(82822<*!
M&)@/1!

#! ! ! ! ! ! ! ! ! #3#6! #3#6! ! ! ! ! ! E! U5 !

H,%&(82822<*!
[(8,%!

! ! ! ! #! ! ! ! ! ! ! #! ! ! ! ! D! "5 !

H,%&(82822<*!
A/2B!

! ! ! ! ! #! ! ! ! ! ! ! ! ! ! ! #! D5 !

H,%&(82822<*!
M&)@/1!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 4! T!

G80+?8(9*!
[(8,%!

D3#6! D3D6! #! ! #! ! ! #3#6! #! D3#6! E3D6! #! D3#6! ! ! ! #U! E45 !

G80+?8(9*!
A/2B!

! D3D6! #3#6! #3#6! ! ! ! #3#6! ! D3#6! D3#6! #! #! ! ! #! #D! DD5!

G80+?8(9*!
M&)@/1!

#3#6! ! ! ! ! ! ! #3#6! ! #3#6! ! ! #! ! ! ! " ! L5 !

a,B,87, !
[(8,%!

! ! #! #! D! #! #! #! ! ! #3#6! ! #! ! #3#6! ! #4! #Y5 !

a,B,87, !
A/2B!

#3#6! D3D6! #! #3#6! E3#6! #! #! ! ! #! ! ! ! ! #3#6! ! #D! DD5!

a,B,87,!
M&)@/1!

#! ! ! ! ! #! ! ! ! ! ! ! #! ! ! ! D! "5 !

!

P80)9+2(8:+/0!28,%/9+,/%+8,!8?!8,0)!D!1+??&(&,%!:/2%&(+/0!*@&2+&*!822<((&1!8,!b<*%!L!822/*+8,*!3#E56.!7+%;!

8,&!1&'+2&!@(&*&,%+,-!%7+2&!+,!%;+*!9/,,&(.! /,1!%;&!8%;&(!?+'&!1&'+2&*!8,0)!8,2&C!$-/+,.!@(&'+8<*! /,1!

*<:*&^<&,%!%&*%+,-! 8,!%;&*&!1&'+2&*! (&28'&(&1!%;(&&!8(! 98(&!9+2(88(-/,+*9! *@&2+&*!8,! /00!822/*+8,*!

&X2&@%! 8,&! 3*&&! @(&'+8<*! @/(/-(/@;6C! S;&! (&9/+,1&(! 8?! %;&! 1&'+2&*! @(&*&,%&1! @80)9+2(8:+/0!

28,%/9+,/%+8,!7+%;!E!8(!98(&!1+??&(&,%!:/2%&(+/.!7+%;!*89&!;/'+,-!@8*+%+'&!(&*<0%*!?8(!/00!*+X!:/2%&(+/!:&+,-!

%&*%&1!?8(.!@0<*!8%;&(!<,B,87,!*@&2+&*C!$*!@(&'+8<*0)!9&,%+8,&1.!8,&!1&'+2&!@(&*&,%&1!/%!8,&!&'&,%!7+%;!



!

"" !

!

! !

!

8,0)! /! *9/00! 8'&(/00! '80<9&! 8?! 28,%/9+,/%+8,.! 7+%;! *7/::+,-! :&+,-! %;&! 8,0)! 9&%;81! :)! 7;+2;! :/2%&(+/!

7&(&! +*80/%&1C! K,1&&1.! U45! 8?! %;&! +,*%/,2&*! 7;&(&! 28,%/2%! @0/%&*! (&28(1&1! R&(8! -(87%;! 7/*! 7;&(&!

*7/::+,-! 8?! %;&! */9&! *<(?/2&! /0*8! (&@8(%&1! R&(8! 3,>UL=6! %;<*! /@@&/(+,-! %8! 28,?+(9! %;&! /:*&,2&! 8?!

:/2%&(+/0!28,%/9+,/%+8,C!!

!

S;&(&!7&(&!+,*%/,2&*!7;&(&!*7/::+,-!+1&,%+?+&1!8,0)!8,&!%)@&!8?!9+2(88(-/,+*9.!:<%!%;&!28,%/2%!@0/%&*!

+*80/%&1!@80)9+2(8:+/0! -(87%;C!$%!8,&!*<2;!&X/9@0&.!*7/::+,-!8?!%;&!NGV!+*80/%&1!8,0)!G8ZQ!?(89! /00!

%&*%&1!*<(?/2&*.!;87&'&(.!%;&!@0/%&*!,8%!8,0)!+*80/%&1!G8ZQ.!:<%!/0*8!!@,#*0-*+.!NWQ$.!/,1!G80+?8(9*F!/!

*+-,+?+2/,%! <,1&(T+1&,%+?+2/%+8,! 8?! 28,%/9+,/%+8,! 0&'&0*.! ;/1! %;&! 1&'+2&! 8,0)! :&&,! *7/::&1C! K,1&&1.!

G80+?8(9*!7&(&!%;&!9+2(88(-/,+*9!98*%!(&-<0/(0)!+*80/%&1!8,0)!:)!28,%/2%!@0/%&.!/,1!8'&(!I45!78<01!,8%!

;/'&!:&&,!(&@8(%&1!/%!/00!:)!*7/::+,-!*/9@0+,-!/08,&C!S;&!28,%/2%!@0/%&T8,0)!(&*<0%*!9/)!&X@0/+,!*89&!

8?!%;&!087&(!8'&(/00!28,%/9+,/%+8,!?+-<(&*!@(&*&,%&1!+,!%;&!0+%&(/%<(&F!%;&)! (&@(&*&,%! I5!3,>#EY6!8?!%;&!

8'&(/00!@8%&,%+/0!28,%/9+,/%+8,!(&*<0%*!+,!%;+*!*%<1)!3,>E4D"6C!

2.1 6 .2 Conta mination levels on different surface areas  

S&*%+,-! %;&! 8'&(/00! *<(?/2&! 8?! %;&! 1&'+2&*.! :<%! (&28(1+,-! %;&! (&*<0%*! *&@/(/%&0).! /0087*! ?8(! 289@/(/%+'&!

/,/0)*+*!8?!28,%/9+,/%+8,!0&'&0*!?8(!%;&!1+??&(&,%!/(&/*C!$*!2/,!:&!*&&,!+,![+-<(&!##.!%;&!'/(+8<*!*<(?/2&*!

@(81<2&! 1+??&(&,%! 0&'&0*! 8?! 28,%/9+,/%+8,.! 7;+2;! 78<01! +9@/2%! %;&! (&*<0%*! ?8(! *%<1+&*! %;/%! %&*%! *+,-0&!

*<(?/2&*C!!

!

!
3.4*0-, 557,A-#9,BC!DE,)(9"#1.9#".(9,'-;-'+,>(0,-#)%,#0-#,(>,/-;.)-+,+#1$'-/, F,>(0,#'',"-+".94,-;-9"+ ,

!

!
"!!
#!!
$!!
%!!
&!!
'!!
(!!
)!!
*!!

"!!!
""!!
"#!!
"$!!
"%!!
"&!!
"'!!

+,-./01234 +,-./0563/7 839:01234 839:0563/7 ;7<=3>
?234

;7<=3>
=63/7

@>A7 19,77.

B
C

D
47

,0
-E

0F
+G

0H
I7

3.
J

K,-C=0"0I73.
K,-C=0#0I73.
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!

K,!/11+%+8,.!8,!98*%!*<(?/2&*!%;&!28,%/9+,/%+8,!0&'&0!+*!*+-,+?+2/,%0)!1+??&(&,%!:&%7&&,!%;&!-(8<@*.!/,1!+?!

&/2;!-(8<@!;/1!:&&,!%&*%&1!+,!+*80/%+8,.!%;&!(&@8(%&1!8<%289&*!78<01!;/'&!:&&,!'&()!1+??&(&,%C!!S;&(&!+*!

/,!8:'+8<*!1+??&(&,2&!+,!0&'&0*!8?!28,%/9+,/%+8,!:&%7&&,!%;&!%78!-(8<@*.!/,1!%;+*!28<01!:&!/,!+,1+2/%+8,!

%;/%! %&*%+,-! 9&%;81*! 7&(&! ,8%! 28,*+*%&,%.! ;87&'&(! %;&! 0/:8(/%8()! @(8%8280*! /,1! *%/??! +,'80'&1! 7&(&!

28,*%/,%.!7+%;!*/9@0+,-!/2%+'+%+&*!2/((+&1!8<%!28,2<((&,%0).!(/%;&(!%;/,!/00!8?!-(8<@!#!?80087&1!:)!-(8<@!D.!

7;+2;!(&1<2&*!%;+*!@8%&,%+/0!?8(!&((8(C!!

!

K%!9/)!;/'&!:&&,!%;&!2/*&!%;/%!%;&!087&(!(/%&*!8?!28,%/9+,/%+8,!?8(!_(8<@!D!7&(&!/!(&*<0%!8?!%;&9!:&+,-!

%&*%&1!8,!?&7&(!822/*+8,*.!?8(!/!*;8(%&(!@&(+81!8?!%+9&.!%;/,!_(8<@!#C!]87&'&(.!/*!2/,!:&!*&&,!+,![+-<(&!

#D.!289@/(+*8,!8?!%;&!?+(*%!E!%&*%*!?8(!&/2;!28;8(%.!&/2;! :&+,-!8'&(! /!@&(+81!8?!%;(&&!98,%;*!3N/(2;!%8!

N/)! ?8(! _(8<@! #F! Q&@%&9:&(! %8! Z8'&9:&(! ?8(! _(8<@! D6.! &X/--&(/%&*! %;&! 1+??&(&,2&! :&%7&&,! %;&! %78!

-(8<@c*!(&*<0%*C!!

!

!
3.4*0-, 5G7,A-#9,BC!DE,)(9"#1.9#".(9,'-;-'+,>(0,-#)%,#0-#,(>,/-;.)-+,+#1$'-/, H,>.0+","%0--,"-+"+,>(0,-#)%,)(%(0",

!

G89@/(+,-!%;&!?+(*%!%;(&&!%&*%*!?8(!&/2;!-(8<@!+,!%;+*!7/)!3[+-<(&!#D6!+,%(81<2&*! '/(+/%+8,!+,!%;&!%+9&!8?!

)&/(!%;/%!%&*%+,-!%88B!@0/2&.!7;+2;!9/)!:&!+,?0<&,2+,-!%;&!1/%/C!G8,*+1&(/%+8,!8?!%;&!(&*<0%*!?8(!%;&!%;(&&!

%&*%*! 2/((+&1! 8<%! ?8(! &/2;! 28;8(%! +,! Q&@%&9:&(! %8! Z8'&9:&(! 3%&*%*! "TU! ?8(! _(8<@! #.! /,1! %&*%*! #TE! ?8(!

_(8<@!D6!1&98,*%(/%&*!%;/%!7;+0*%!%;&!(&*<0%*! /(&!208*&(! :&%7&&,!%;&!-(8<@*!+,!2&(%/+,! /(&/* !+,1+2/%+,-!

*89&!*&/*8,/0!'/(+/%+8, .!@8**+:0)!/*!/!(&*<0%!8?!%;&!%(/,*+&,%!,/%<(&!8?!%;&!:/2%&(+/.!%;&(&!/(&!*%+00!&X%(&9&!

1+??&(&,2&*!&'+1&,%!+,!8%;&(!/(&/*!3[+-<(&!#E6C!$*!*<2;.!%;&(&!78<01!/@@&/(!%8!:&!,8%;+,-!(&0/%&1!%8!%;&!

%&*%+,-!9&%;81808-)!%;/%!+*!+,?0<&,2+,-!%;&! (&*<0%*.!+,?&((+,-!%;/%!%;&!_(8<@!D!1&'+2&*! *+9@0)!@(&*&,%&1!

7+%;!8'&(/00!087&(!28,%/9+,/%+8,!(/%&*!%;/,!_(8<@!#.!%;&!2/<*&!8?!7;+2;!+*!<,B,87,C!!

!

!
#!!
%!!
'!!
)!!

"!!!
"#!!
"%!!
"'!!
")!!
#!!!
##!!
#%!!
#'!!
#)!!

+,-./01234 +,-./0563/7 839:01234 839:0563/7 ;7<=3>
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=63/7

@>A7 19,77.
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3.4*0-, 5<7,A-#9,BC!DE,)(9"#1.9#".(9,'-;-'+,>(0,-#)%,#0-#,(>,/-;.)- +,+#1$'-/, H,>(0,"-+"+,.9,!-$"-1:-0,"(,I(;-1:-0 ,

2. 1 7  Conclusion  

S;&!(&*<0%*!?(89!%&*%+,-!%;&!:/2%&(+/0!28,%/9+,/%+8,!0&'&0*!8,!NGV*.!+,20<1+,-!%;+*!*%<1).!*;87!*+-,+?+2/,%!

'/(+/%+8,!+,!%;&!*%<1)!8<%289&*.!7+%;!,8!20&/(!&'+1&,2&!7;&%;&(!%;+*!+*!1<&!%8!+,?0<&,2&!:)!%;&!<*&(.!%;&+(!

0+?&*%)0&! /,1! :&;/'+8<(.! %;&! 1+??&(&,%! *%)0&*! 8?! NGV.! '/(+/%+8,*d0+9+%/%+8,*! +,! %;&! */9@0+,-! /,1! 2<0%<(&!

9&%;81*.!8(!*89&!8%;&(!/*!)&%!<,+1&,%+?+&1!?/2%8(C!]87&'&(.! :/*&1!8,!%;&!(&*<0%*!8?!%;+*!*%<1).! /,1!%;&!

1&%&(9+,/%+8,!%;/%!%;&! :/2%&(+/!8,!NGV*! /(&!%(/,*+&,%!+,! ,/%<(&.!9/)! -8! *89&!7/)!%87/(1*!&X@0/+,+,-!

%;&!1+*@/(+%)C!!

!

H'/0</%+8,! 8?! %&*%+,-! 9&%;81*! ;/*! 1&%&(9+,&1! %;/%! *+,-0&! */9@0+,-! /@@(8/2;&*! 2/,! ?/+0! %8! +*80/%&!

9+2(88(-/,+*9*.! (&*<0%+,-! +,! ?&7&(! ,<9:&(*! /,1! :/2%&(+/! *@&2+&*!:&+,-! (&@8(%&1! %;/,! /(&! /2%</00)!

@(&*&,%C!S;+*!*/9@0+,-! /@@(8/2;! ;/*! :&&,!/18@%&1!+,!/00!NGV!*%<1+&*!%8T1/%&.!7;+2;!+,1+2/%&*!%;/%!%;&!

28,%/9+,/%+8,! +**<&! +*! &'&,! -(&/%&(! %;/,! %;&! &'+1&,2&! *<--&*%*C! S;&(&! +*! /0*8! &'+1&,2&! %;/%! :/2%&(+/0!

28,%/9+,/%+8,!8,!NGV*!+*! ,8%!28,*%/,%.! /,1!2/,! '/()! *+-,+?+2/,%0)!?8(!+,1+'+1</0!1&'+2&*F! /*! *<2;.! /,)!

*+,-0&!&'&,%!%&*%+,-!+*!*+9@0)!/!*,/@*;8%!8?!%;&!NGV!:/2%&(+/0!?08(/C!

!

S;&! 8,&! 28,*%/,%! %;8<-;.! +*! 28,?+(9/%+8,! %;/%! %;&*&! 1&'+2&*! 2/,! /2%! /*! ?89+%&*! 3/,! 8:b&2%! 2/@/:0&! 8?!

2/(()+,-!+,?&2%+8<*!8(-/,+*9*6C!e;&,!28,*+1&(&1! /08,-*+1&!&'+1&,2&!%;/%!%;&!9+2(88(-/,+*9*!?8<,1!8,!

NGV*!2/,!*<('+'&!?8(!@(808,-&1!@&(+81*!8,!*<(?/2&*.!+,20<1+,-!@0/*%+2!/,1!9&%/0.!+%!+*!20&/(!%;/%!%;&(&!+*!

@8%&,%+/0!?8(!1&'+2&*!%/B&,!+,%8!;8*@+%/0*!8(!8%;&(!2/(&!?/2+0+%+&*.!%8!:&!28,%/9+,/%&1!7+%;!0+'&!@/%;8-&,+2!

:/2%&(+/C!

!

!

"!!

#!!

$!!

%!!

+,-./01234 +,-./0563/7 839:01234 839:0563/7 ;7<=3>
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=63/7

@>A7 19,77.
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Chapter 3  

Determination of Average Contamination Levels for 
MCDs  

! !
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!

3.1 Introduction  

S;+*!2;/@%&(!1&*2(+:&*!%;&!/@@(8/2;!&9@08)&1!%8!1&%&(9+,&!%;&!28,%/9+,/%+8,!0&'&0*!8?!98:+0&!1&'+2&*!

3+P/1*6! <*&1! (&-<0/(0)! :)! <,+'&(*+%)! 9&9:&(*! 8?! *%/??C!G89@/(+*8,! 8?! %;&! 8<%289&*! /-/+,*%! &X+*%+,-!

&'+1&,2&!%;&,!/0087*!?8(!&*%+9/%+8,!8?!%;&!/'&(/-&!28,%/9+,/%+8,!0&'&0*!?8(!NGV*C!

3.2 Research overview  

[8(!%;+*!^</, %+%/%+'&!*%<1).!NGV*!3$@@0&!+P/1*6!<*&1!(&-<0/(0)!:)!9&9:&(*!8?!*%/??!?(89!%;&!a,+'&(*+%)!8?!

]<11&(*?+&01! 7&(&!*/9@0&1! '+/! 28,%/2%! @0/%&*C! S;&! (&*<0%/,%! :/2%&(+/0! 2808,+&*! 7&(&! 28<,%&1! /,1!

&X@(&**&1!@&(!<,+%!/(&/C!S;&!/+9!:&+,- !%8!1&%&(9+,&!/,!/'&(/-&!0&'& 0!8?!28,%/9+,/%+8,!?8(!%;&*&!1&'+2&*C!

3.3 Participants and sampling  

G8,%/9+,/%+8,! 8?! NGV*! 822<(*! %;(8<-;! <*&.! /,1! 7;+0*%! *89&! 9+2(88(-/,+*9*! 2/,! *<('+'&! 8,! 1()!

*<(?/2&*!?8(!98,%;*.!%;&!,<9:&(*!(&1<2&!8'&(!%+9&!3M(/9&(!&%!/0C.!D44U6C![(89!%;+*!+%!2/,! :&!*<(9+*&1!

%;/%!1&'+2&*!+,! (&-<0/(!<*&!;/'&!%;&!@8%&,%+/0!?8(! ;+-;&(!0&'&0*!8?!28,%/9+,/%+8,!%;/,!%;8*&!(/(&0)!<*&1C!

S;&(&?8(&.! *&0?T*&0&2%+8,! */9@0+,-! 8?! /! -(8<@! B,87,! %8!(&-<0/(0)! <*&! NGV*! 7/*! 2;8*&, C! K,20<*+8,! 8?!

@/(%+2+@/,%*!7;8!+,%&(/2%!7+%;!%;&+(!1&'+2&*!8,!/!(&-<0/(!:/*+*!/+9&1!%8!2800/%&!0&'&0*!8?!28,%/9+,/%+8,.!%8!

28,?+(9!%;&!?+,1+,-*!+,!G;/@%&(!D!/,1!%8!+,?8(9!%;&!*<:*&^<&,%!&'/0</%+8,!8?!1&28,%/9+,/%+8,!9&%;81*!+,!

G;/@%&(!UC!Q+9+0/(0).!&X20<*+8,!8?!%;8*&!7;8!87,!1&'+2&*! :<%!(/(&0)!<*&!%;&9.! (&98'&1!087&(!0&'&0*!8?!

28,%/9+,/%+8,!?(89!%;&!1/%/*&%.! /*!%;+*!78<01!1+0<%&!%;&!9&/,C!$,)!20&/,+,-!9&%;81*!%;/%! /(&!1&&9&1!

*<22&**?<0! /-/+,*%! %;&! ;+-;&(! 0&'&0*! 8?! 28,%/9+,/%+8,! +,! 0/%&(! %&*%+,-.! 7+00! /0*8! :&! &??&2%+'&! ?8(! 0&**!

28,%/9+,/%&1!1&'+2&*C!!

!

K%! +*! /2B,870&1-&1! %;/%! %;(8<-;! %;&+(! 7+00+,-,&**! %8! '80<,%&&(.! %;&*&! @/(%+2+@/,%*! 1+??&(! ?(89! %;&! 8%;&(!

9&9:&(*!8?!%;&!-(8<@.!7;+2;!9/)!+,%(81<2&! :+/*F!7;/%!?8(9!%;+*!9/)!%/B&!+*!<,20&/(C! ]87&'&(.! /*!%;&!

9&9:&(*!8?!%;&!-(8<@!/(&!/00!(&-<0/(!<*&(*!8?!%;&+(!1&'+2&*.!%;+*!*;8<01!,8%!/1'&(*&0)!+,?0<&,2&!%;&!1/%/!

:&+,-!*8<-;%.!7;+2;!+*!%;&!28,%/9+,/%+8,!0&'&0*!8?!%;&!1&'+2&*C!e+%;!28,?0+2%+,-!&'+1&,2&!%;/%!%;&!*&X!8?!

%;&!<*&(!+,?0<&,2&*!28,%/9+,/%+8,!0&'&0*!8,!NGV*!3H09/,/9/!&%!/0C.!D4#IF!M8B/%&!&%!/0C.!D4#DF!O(*+!&%!

/0C.! D4#IF! O'2/! &%! /0C.! D4#DF! S/9:&B/(! &%! /0C.! D44=6.! %;&! */9@0&! 78<01! 289@(+*&! 8?! &^</0! ,<9:&(*! 8?!

9/0&!/,1!?&9/0&*!%8!(&1<2&!/,)!@8%&,%+/0!+9@/2%C!

3 .4 Recruitment of participants  

S;&!S&/2;+,-! /,1! f&/(,+,-!K,*%+%<%&!3S$fK6! /%!%;&!a,+'&(*+%)!8?! ]<11&(*?+&01! ;8*%*!%;&!g.J#/,B#9/, ("%-0,

"#:'-"+E, K(>>--, K'*: c! 9&&%+,-! 8,! /! (&-<0/(! :/*+*! %;(8<-;8<%! %;&! /2/1&9+2! )&/(.! 7;+2;! +*! /! ?8(<9! ?8(!

*;/(+,-! /,1! 1+**&9+,/%+8,! 8?! -881! @(/2%+2&! /,1! @(8:0&9T*80'+,-C! S;&! /%%&,1&&*! 3a,+'&(*+%)! *%/??!

9&9:&(*! +,! /2/1&9+2.! *<@@8(%! /,1! /19+,+*%(/%+'&! (80&*6! /00! ;/'&! /22&**! %8! NGV*.! /,1! %;&+(! '80<,%/()!

/%%&,1/,2&!/%!%;&!9&&%+,-*!+,1+2/%&*!%;&)!/(&!@&(*8,/00)!98%+'/%&1!%8!<%+0+*&!%;&!1&'+2&*.!7;+2;!0&/1*!%8!
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!

! !

!

(&-<0/(! <*&C! S;&! (&*&/(2;&(! +*! /! (&-<0/(! /%%&,1&&! /%! %;&! 9&&%+,-.! /,1! ;/1! @&(9+**+8,! ?(89! %;&! -(8<@!

8(-/,+*&(!328@)!+,!$@@&,1+X!" 6!%8!/@@(8/2;!%;&!/%%&,1&&*!%;(8<-;!/!@(&*&,%/%+8,!%;/%!+,?8(9&1!/:8<%!%;&!

(&*&/(2;! /,1! (&^<&*%&1! '80<,%&&(*C! ]87&'&(.! :)! %;&! %+9&! %;&! (&*&/(2;! 7/*! 1<&! %8! :&-+,.! %;&! ?+,/0!

9&&%+,-!8?!%;&!)&/(!;/1!%/B&,!@0/2&.!*8!%;&!-(8<@c*!*82+/0!,&%78(B!7/*!<*&1!%8!2/00!?8(!'80<,%&&(*C!S;+*!

/0*8! +,2(&/*&1! &X@8*<(&! 8?! %;&! (&2(<+%9&,%! 2/00.! /*! +%! 78<01! @8%&,%+/00)! :&! *&&,! :)! /00! 9&9:&(*! 8?! %;&!

-(8<@!3,>"D6.!,8%!b<*%!%;8*&!7;8!78<01!;/'&!/%%&,1&1!%;&!9&&%+,-C!!

!

$!28@)!8?!%;&!(&2(<+%9&,%!9&**/-&!2/,!:&!*&&,!+,![+-<(&!#" .!7;+2;!*;87*!%;/%!%;&!(&*&/(2;!+,?8(9/%+8,!

*;&&%!7/*!/%%/2;&1!%8!%;&!@8*%C!N&9:&(*!8?!%;&!-(8<@!%;/%!&X@(&**&1!+,%&(&*%!+,!'80<,%&&(+,-!7&(&!/*B&1!

%8!28,%/2%!%;+*!(&*&/(2;&(.!7;&(&!%;&!8@@8(%<,+%)!7/*!-+'&,!%8!/*B!^<&*%+8,*.!/,1!/!28@)!8?!%;&!28,*&,%!

?8(9!7/*!? 8(7/(1&1!%8!%;&9C!S;&)!7&(&!%;&,!28,%/2%&1!D"!;8<(*!0/%&(!%8!1&%&(9+,&!+?!%;&)!*%+00!7+*;&1!%8!

@/(%+2+@/%&.! /,1! +?! *8.! /! 1/%&! /,1! %+9&! 7/*! *&%! ?8(! %;&! */9@0+,-! 8?! %;&+(! 1&'+2&C! P/(%+2+@/,%*! 7&(&! /0*8!

/1'+*&1!%8!<*&!%;&+(!1&'+2&*!/*!,8(9/0.!0&/1+,-!<@!%8!%;&!*/9@0+,-.!/,1!,8%!%8!18!/,)%;+,-!1+??&(&,%!7+%;!

%;&9!/*!/!(&*<0%!8?!:&+,-!+,'80'&1!+,!%;+*!(&*&/(2;C![8<(%&&,!9&9:&(*!8?!%;&!-(8<@!3EE56!(&*@8,1&1!%8!

%;&! 2/00! ?8(! '80<,%&&(*.! ,+,&! ?&9/0&*! /,1! ?+'&! 9/0&*C! S8! (&2(<+%! &^</0! ,<9:&(*! 8?! &/2;! *&X.! (/,189!

*/9@0+,-! 8?! %;&! ?&9/0&! '80<,%&&(*! 7/*! 2/((+&1! 8<%.! 7+%;! ?+'&! :&+,-! *&0&2%&1F! %;+*! @(8'+1&1! /! 289:+,&1!

*/9@0&!8?!#4!@/(%+2+@/,%*!3D"5!8?!%;&!-(8<@6C!$00!8?!%;&! '80<,%&&(*!<*&1!&+%;&(! /,!+P/1D!8(!+P/1!$+(F!/00!

?<00T*+R&1!981&0*.!,8%!9+,+!'&(*+8,*C!

!

!

3.4*0-, 5L7,M-)0*."1-9",1-++#4-,(9,"%-,N.J#/,B#9/,("%-0,"#:'-"+EO,P#11-0,9-"?(0Q ,

3 .5 Ethical issues  

H%;+2/0!/@@(8'/0!7/*!+,+%+/00)!8:%/+,&1!?(89!%;&!Q2;880!W&*&/(2;!H%;+2*!P/,&0!3QWHP6!?8(!(&2(<+%9&,%!/%!

%;&!g.J#/,B#9/, ("%-0, "#:'-"+E,K(>>--,K' *: c!9&&%+,-C!O,2&!+%!7/*!+1&,%+?+&1!%;/%!%;&(&!78<01! :&! ,8!98(&!
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I4 !
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!

9&&%+,-*!+,!%;/%!)&/(.! /! (&'+*+8,!%8!%;&!&%;+2*!/@@0+2/%+8,!7/*! /@@(8'&1.!-(/,%+,-!@&(9+**+8,!%8!<*&!%;&!

h/99&(!*82+/0!,&%78(B!?8(!%;&!g.J#/,B#9/,("%-0,"#:'-"+E,K(>>--,K'*:O .!%8!/@@(8/2;!/,1!(&2(<+%!@/(%+2+@/,%*C!

G8@+&*!8?!%;&!QWHP!182<9&,%/%+8,!/(&!+,20<1&1!+,!$@@&,1+X!" C!!

!

P/(%+2+@/,%*!7&(&!,8%!-+'&,!%;&!(&*<0%*!?(89!%;&+(!NGV!%&*%.!<,0+B&!%;&!@(&'+8<*!*/9@0+,-!/2%+'+%)!3G;/@%&(!

D6.!:&2/<*& !%;&!/+9!;&(&!7/* !%8!*+9@0)!1&%&(9+,&!%;&!/'&(/-&!0&'&0!8?!28,%/9+,/%+8,F!/*!*<2; .!%;&(&!7/*!

,8! %;(&*;801! 8?! &X2&**+'&! 28,%/9+,/%+8,! /%! 7;+2;! %;&! 87,&(! 78<01! :&! ,8%+?+&1C! S;&(&?8(&.! +%! 7/*! ,8%!

&,'+*/-&1! %;/%! @/(%+2+@/,%*! 78<01! :&! *<:b&2%&1! %8! /,)%;+,-! %;/%! 78<01! (&^<+(&! @*)2;808-+2/0! *<@@8(%C!

]87&'&(.! @8*%T*/9@0+,-.! +?! %;&! @/(%+2+@/,%! (/+*&1! ^<&*%+8,*! /:8<%! 20&/,+,-! %;&+(! NGV.! %;+*! (&*&/(2;&(!

78<01! :&! /:0&! %8! @(8'+1&! /1'+2&! :/*&1! 8,! 2<((&,%! 0+%&(/%<(&C!$,8%;&(! @8%&,%+/0! 28,2&(,.! 7/*! %;/%! %;&!

0/:8(/%8()!9&%;81*!<*&1!9/)! ;/'&!0&?%! /-/(! (&*+1<&!8,!%;&! *<(?/2&! :& +,-! */9@0&1C!S;+*!28<01!0&/1!%8!

+,2(&/*&1!9+2(8:+/0!28,%/9+,/%+8,!/,1!@8**+:0&!-(87%;!8,!%;&!1&'+2&.!%;&(&?8(&!/!20&/,+,-!@(82&**!7/*!

+,20<1&1!/%!%;&!&,1!8?!%;&!*/9@0+,-!/2%+'+%)C!

3 .6 Consent  

K,?8(9&1!'80<,%/()!7(+%%&,!28,*&,%!7/*!8:%/+,&1!?(89!/00!@/(%+2+@/,%*F!/!28@)!8?!%;&!28,*&,%!?8(9!2/,!:&!

?8<,1!+,!$@@&,1+X!" .!7;+2;!@(8'+1&*!+,?8(9/%+8,!8,!%;&!(&*&/(2;!/2%+'+%)!/,1!%;&!(+-;%*!8?!%;&!@/(%+2+@/,%*C!

$!28@)!7/*!9/1&!8?!&/2;!289@0&%&1!28,*&,%!/,1!-+'&,!%8!%;&!@/(%+2+@/,%.!/,1!%;&!8(+-+,/0!7/*!B&@%!:)!

%;&!(&*&/(2;&(!+,!/!*&2<(&!&,'+(8,9&,%C!!

3 .7 Confidentiality and anonymity  

V<(+,-!%;&!1&'+2&! */9@0+,-.!%;&!28,%/2%!@0/%&*!7&(&! /%%(+:<%&1! /!<,+^<&! (&*&/(2;!+1&,%+?+2/%+8,! ,<9:&(!

7;+2;! 7/*! <*&1! ?8(! 0/:&00+,-! 1<(+,-! %;&! 0/:8(/%8()! %&*%*.! /,1! ?8(! /00! 1/%/! &,%()!/,1! /,/0)*+*C! S;&*&!

,<9:&(*!7&(&!,8%!/%%(+:<%&1!%8!/!0+*%!8?!@/(%+2+@/,%*!*8!+,1+'+1</0*!2/,,8%!:&!+1&,%+?+&1!?(89!%;&!,<9:&(*C!

$00!182<9&,%*!28,%/+,+,-!%;&!+1&,%+?+2/%+8,! ,<9:&(*! ;/'&! :&&,! *%8(&1!1+-+%/00)!+,! /!@/**78(1!@(8%&2%&1!

?+0&.!/,1!/(&!8,0)!/22&**+:0&!:)!%;&!(&*&/(2;&(!/,1!;+*!*<@&('+*8(*C!S;&!@/(%+2+@/,%*!7+00!,8%!:&!+1&,%+?+&1!

+,!/,)!@<:0+2/%+8,!8(!1+**&9+,/%+8,!8?!%;&!?+,1+,-*!?(89!%;+*!(&*&/(2;C!

3 .8 Reliability and validity  

V80/,!&%!/0C.!3D4##6!28,?+(9&1!%;/%!28,%/2%!@0/%&*!/(&!/,!&??&2%+'&!9&%;81!?8(!*/9@0+,-!*<(?/2&*.!/,1!;/'&!

%;&!*&,*+%+'+%)!%8!1&%&2%!:/2%&(+/!/%!%;&!087!0&'&0*!(&^<+(&1!+,!%&*%+,-!8?!;&/0%;2/(&!&,'+(8,9&,%*C!]87&'&(.!

1<&!%8!%;&!%(/,*+&,%!,/%<(&!8?!%;&!:/2%&(+/!8,!NGV*.!/*!28,?+(9&1!+,!G;/@%&(!D.!%&*%T(&%&*%!(&0+/:+0+%)!7+00!

,8%! /??8(1!289@/(/:0&! (&*<0%*C!S;&!28<,%+,-!8?!%;&! :/2%&(+/0!2808,+&*!?8(! /00!@0/%&*.! :)!8,&!&X@&(+&,2&1!

9&9:&(! 8?! %;&! 0/:8(/%8()! %&/9.! +,! /228(1/, 2&! 7+%;! %;&! 9/,<?/2%<(&(c*! -<+1&0+,&*! /,1! /22&@%&1!

0/:8(/%8()!@(/2%+2&.!(&1<2&*!%;&!@8%&,%+/0!?8(!&((8(!/,1!@(898%&*!+,%&(T(/%&(!(&0+/:+0+%)!8?!%;&!1/%/*&%C!!

!

]87&'&(.! +%! 9<*%! /0*8! :&! (&9&9:&(&1! %;/%! %;&! 2808,)! 28<,%! +*! /,! &*%+9/%+8,! 8?! %;&! ,<9:&(! 8?! 2&00*!



!

I# !

!

! !

!

@(&*&,%!3Q<%%8,.! D4##6C! O,0)! 2&00*! /:0&! %8! -(87! <,1&(! %;&! 28,1+%+8,*! 8?! %;&! %&*%! 3&C-C.! %)@&! 8?! 9&1+/.!

%&9@&(/%<(&.! %+9&.! /&(8:+2! 28,1+%+8,*6! 2/,! ?8(9! 2808,+&*.! 7;+2;! +,! %;+*! *%<1)! 78<01! &X20<1&! /,/&(8:+2!

*<(?/2&!28,%/9+,/%+,-!@/%;8-&,*.!*<2;!/*! K'(+"0./.*1,/.>>.).'-2, 7;+2;!+*!28,*+*%&,%!7+%;!@(&'+8<*!(&*&/(2;!

<*+,-!28,%/2%!@0/%&*!3A&2B*%(89!&%! /0C.!D4#EF!H-&(%!&%! /0C.!D4#IF! i&*B&!&%! /0C.!D44L6C!$0*8.!%;&!2808,+&*!

28<,%&1!18!,8%!(&@(&*&,%!/!*+,-0&!2&00.!:<%!(/%;&(!%;8*&!%;/%!;/@@&,&1!%8!:&!7&00!*&@/(/%&1!8,!%;&!@0/%&!

/,1!2/,! :&!1+*%+,-<+*;&1! :&%7&&,! /?%&(! -(87%;C!$*! *<2;.!%;&!28,%/9+,/%+8,!0&'&0*!8,!%;&!1&'+2&*!9/)!

/2%</00)!:&!-(&/%&(!%;/,!?8<,1!:)!%;+*!(&*&/(2;C!!

3 .9 Data management  

$00! 8?! %;&! 0/:8(/%8()! 1/%/! 2800&2%&1! 7/*! B&@%! 28,?+1&,%+/0! /,1! *%8(&1! +,! /! @/**78(1! @(8%&2%&1! ?+0&! 8,! /!

@/**78(1!@(8%&2%&1!<,+'&(*+%)!289@<%&(C!]/(1!28@)!3@/@&(6!28,*&,%!?8(9*!7&(&!*2/,,&1!/,1!*%8(&1!/*!

1+-+%/0!?+0&*F!%;&!@/@&(!28@+&*!7&(&!1&*%(8)&1C!O,0)!%;&!(&*&/(2;&(!/,1!*<@&('+*8(*!;/'&!/22&**!%8!/,)!8?!

%;&!1/%/!-&,&(/%&1C!O,!289@0&%+8,!8?!%;&!*%<1)!%;&!1/%/!7+00!:&!B&@%!:)!%;&!a,+'&(*+%)!?8(!/!9+,+9<9!8?!#4!

)&/(*C!

3 .10 Personnel involved in the microbiological s ampling  

S;+*! (&*&/(2;&(! 2/((+&1! 8<%! %;&! @0/,,+,-! 8?! %;&! 0/:8(/%8()! +,'&*%+-/%+8,*.! %;&! 1&'+2&! */9@0+,-.! /,1! %;&!

*<:*&^<&,%! /,/0)*+*C! S;&! 28<,%+,-! 8?! %;&! 9+2(88(-/,+*9*! 7/*! <,1&(%/B&,! :)! ^</0+?+&1! /,1! 289@&%&,%!

0/:8(/%8()!%&2;,+2+/,*!?(89!%;&!Q2;880!8?!$@@0+&1!Q2+&,2&*.!<,1&(!%;&!*<@&('+*+8,!8?!V(!P/<0!]<9@;(&)*C! !

3 .11 Data collection  

Q/9@0+,-!7/*!2/((+&1!8<%!<*+,-!28,%/2%!@0/%&*.!7;+2;!/(&!*9/00!@&%(+!1+*;&*!?+00&1!7+%;!/-/(!%;/%!?8(9*!/!

D=CE29D!28,'&X!*<(?/2&! /(&/C!S;&!?(8,%! /,1! :/2B!8?!%;&!+P/1!&/2;! ;/' &! /! *<(?/2&! /(&/!8?! "U4CIY29 DC!

S;&!289:+,&1! *<(?/2&! /(&/!8?!%;&!?8<(!28,%/2%!@0/%&*! /@@0+&1!%8!&/2;! *<(?/2&!+*!##ECD!29D!3"!X!D=CE6.!

7;+2;!9&/,*!D"CL5!8?!%;&!%8%/0!:/2B!/,1!?(8,%!*<(?/2&!/(&/!7/*!*/9@0&1C!S;&!*<(?/2&*!*/9@0&1!/(&!%;&!

98*%!28998,0)!%8<2;&1!1<(+,-!<*&!3%;&!?(8,%6.!/,1!%;&!*<(?/2&!%;/%!+*!:8%;!;/,10&1!1<(+,-!<*&.!/,1!98*%!

28998,0)!:(8<-;%!+,%8!28,%/2%!7+%;!8%;&(!*<(?/2&*!3%;&!:/2B6C!!

!

S;&! 28,%/2%! @0/%&*! 7&(&! 2800&2%&1! ?(89! %;&! 0/:8(/%8()! +99&1+/%&0)! @(+8(! %8! %;&! */9@0+,-! /2%+'+%)! /,1!

%(/,*@8(%&1!+,!/!*&/0&1!2880&(!:/-C!S;&!*/9@0+,-!%88B!@0/2&!/%!%;&!@/(%+2+@/,%c*!@0/2&!8?!78(B.!/%!/!@(&T

/-(&&1!1/%&!/,1!%+9&F!/00!*/9@0&*!7&(&!2800&2%&1!:)!%;&!*/9&!+,1+'+1</0!3%;+*!(&*&/(2;&(6!<*+,-!%;&!*/9&!

@(82&1<(&!&/2;!%+9&C!S;&!28,%/2%!@0/%&*!7&(&!0/:&00&1!7+%;!%;&!(&*&/(2;!+1&,%+?+2/%+8,!,<9:&(!/,1!/!281&!

(&0/%+'&! %8! %;&! /(&/! %8! :&! */9@0&1.! <*+,-! @&(9/,&,%! 9/(B&(! @&,C! Q%&(+0&! 0/%&XT?(&&! -08'&*! 7&(&! 78(,!

1<(+,-! */9@0+,-.! /,1! 2;/,-&1! :&%7&&,! &/2;! 1&'+2&! %8! 9+,+9+R&! %;&! (+*B! 8?! 2(8**T28,%/9+,/%+8,C! S;&!

1&'+2&!7/*!;&01!+,!%;&!(&*&/(2;&(c*!0&?%!;/,1.!/,1!%;&!(+-;%!;/,1!<*&1!%8!9/,/-&!%;&!28,%/2%!@0/%&*C!!

!

Q%/(%+,-!7+%;!%;&!%8@!0&?%!^</(%+0&!8,!%;&!?(8,%!*<(?/2&!3[Sf6!3*&&![+-<(&!#I 6.!/!28,%/2%!@0/%&!7/*!(&98'&1!



!

ID !

!

! !

!

?(89! +%*! 28'&(! /,1! %;&! /-/(! *<(?/2&! 7/*! -&,%0)! (800&1! /2(8**! %;&! */9@0&! /(&/.! %(/,*?&((+,-! /,)!

9+2(88(-/,+*9*!@(&*&,%!8,!%;&!*<(?/2&!8,%8!%;&!/-/(C!S;&!@0/%&!7/*!%;&,!(&%<(,&1!%8!%;&!28'&(.!/,1!%;+*!

@(82&1<(&! (&@&/%&1! ?8(! &/2;! @0/%&.! 8,! %;&! ?(8,%! /,1! :/2B! *<(?/2&.! */9@0+,-! +,! /! 2082B7+*&! *&^<&,2&!

3[SW.![AW.![Af.!ASf.!ASW.!AAW.!AAf6C!O,&!28,%/2%!@0/%&!7/*!/@@0+&1!%8!&/2;!^</1(/,%!8?!%;&!?(8,%!/,1!

:/2B!*<(?/2&.!*8!&+-;%!+,!%8%/0!?8(!&/2;!1&'+2&C!$?%&(!*/9@0+,-.!/!G0+,&00j !/028;80!7+@&!7/*!<*&1!%8!20&/,!

%;&!*/9@0&1!*<(?/2&*!%8!(&98'&!/,)!/-/(!(&*+1<&!0&?%!:)!%;&!@0/%&*C!S;&!28,%/2%!@0/%&*!7&(&!+99&1+/%&0)!

%(/,*@8(%&1!:/2B!%8!%;&!0/:8(/%8()!7;&(&!%;&)!7&(&!+,2<:/%&1!/%!EL8G!?8(!D"!;8<(*.!/?%&(!7;+2;!%+9&!%;&!

2808,+&*! 7&(&! 28<,%&1C! S;&! 9/X+9<9! 2808,)! 28<,%! 7/*! ?+X&1! /%! E44G[aF! :&)8,1! %;+*! ?+-<(&.! +%! 7/*!

28,*+1&(&1!%;/%!%;&(&!7/*!28,?0<&,2&C!

!

!

3.4*0-, 5R7,K(9"#)",$'#"-,$'#)-1-9", (9,/-;.)-+,/*0.94,+#1$'.94 ,

3 .12 Limitations  

S;+*!*%<1)!*/9@0&1!/!*9/00!,<9:&(!8?!1&'+2&*!8?!8,&!*@&2+?+2!1&*+-,.!87,&1!/,1!<*&1!:)!9&9:&(*!8?!

*%/??!?(89!8,&!+,*%+%<%+8,C!G/@@+,-!%;&!2808,)!28<,%!/%!E44!(&*<0%&1!+,! /,!<,1&( T&*%+9/%+8,!8?!%;&!/2%</0!

28,%/9+,/%+8,!0&'&0*!8,!%;&!1&'+2&*.!/*!1+1!8,0)!%&*%+,-!?8(!/&(8:+2!9+2(88(-/,+*9*C!

3 .13 Findings  and d iscussion  

S;&!,<9:&(!8?!:/2%&(+/!(&28'&(&1!:)!&/2;!28,%/2%!@0/%&!(/,-&1!?(89!I!%8!E44!G[a*.!/,1!,8!1&'+2&!;/1!

R&(8! 0&'&0*! 8?! 28,%/9+,/%+8,C! S;+*! 1+*%+,2%! '/(+/:+0+%)! +,! %;&! ,<9:&(! 8?! 9+2(88(-/,+*9*! (&28'&(&1.! /*!

*;87,! :)! %;&! *%/,1/(1! &((8(! :/(*! +,! [+-<(& ! #U.! +*! *<@@8(%&1! :)! %;&! ?+,1+,-*! +,! G;/@%&(! D! 7;&(&! %;&!

*%<1&,%*c!NGV*!@(&*&,%&1!7+%;!7+1&!(/,-+,-!0&'&0*!8?!28,%/9+,/%+8,!/%!*/9@0+,-C!S;&!9&/,!3kQH6!G[a!

28<,%!?8(!%;&![(8,%!/,1!A/2B!*<(?/2&*!7&(&!#4ECYI!k#UCE!/,1!#DLC#E!k#UCL!(&*@&2%+'&0)C!G89@/(+*8,!8?!

%;&! 9&/,! G[a! 28<,%*! <*+,-! /,! <,@/+(&1 T*/9@0&*! %T%&*%! +,1+2/%&1! ,8! *+-,+?+2/,%! 1+??&(&,2&! /%! %;&! 4C4I!

*+-,+?+2/,2&! 0&'&0! :&%7&&,! %;&! ?(8,%! /,1! :/2B! *<(?/2&*! 3">4CYYD.!$>! CED"DUI6C! e+%;! ,8! *+-,+?+2/,%!

[Sf ! [SW!

[Af ! [AW !

ASf ! ASW!

AAf ! AAW!



!

IE !

!

! !

!

1+??&(&,2&!:&%7&&,!%;&9.!%;&!1/%/!?(89!:8%;!*<(?/2&*!7/*!289:+,&1!%8!1&%&(9+,&!/!%8%/0!*<(?/2&!9&/,!8?!

##ICI" ! k##CL! G[a C! S;&! *<(?/2&! /(&/! 8?! %;&! 28,%/2%! @0/%&! 3D=CE! 29D6! 7/*! %;&,! <*&1! %8! 2/02<0/%&! %;&!

8'&(/00!9&/,!/*!"C4= !k4C"!G[ad29 DC!!

!

!

3.4*0-, 5S7,A-#9,BC!DE,9*1:-0,(>,K 3T+,(9,.J#/, +*0>#)-+,

!

Z&0*8,!&%!/0C.!3D44U6!+,'&*%+-/%&1!:/2%&(+/0!28,%/9+,/%+8,!8?!*%/%+2!%&0&@;8,&*!+,!8@&(/%+,-!%;&/%(&*.!/,1!

?8<,1! %;&(&! %8! :&! 4C=#! G[ad29DC!H-&(%! &%! /0C.! 3D4#I6! +1&,%+?+&1! :/2%&(+/0! 0&'&0*! 8?! #CEL! k4CEE! G[ad29D!

<*+,-! 28,%/2%! @0/%&*! %8! */9@0&! <,+'&(*+%)! *%<1&,%*c! 98:+0&! @;8,&*C! Q+9+0/(0).!O'2/! &%! /0C.! 3D4#D6! ?8<,1!

28,%/9+,/%+8,!0&'&0*!8?!#CI.!#C#!/,1!4CL!G[ad29D!?8(!:082B.!%8<2;*2(&&,!/,1!?0+@d*0+1&(.!(&*@&2%+'&0)C!P/0!

&%! /0C.! 3D4#E6! +1&,%+?+&1! &'&,! 087&(! 9+2(8:+/0! 08/1*.! 8?! 4CDE! G[ad29D! 8'&(/00.! 7+%;! %8<2;*2(&&,! @;8,&*!

;/'+,-!4C 4Y!G[ad29 D!/,1!B&)@/1!1&'+2&*!4CLL!G[ad29 DC!$00!8?!%;&*&!+,1+2/%&!087&(!28,%/9+,/%+8,!(/%&*!

8,!%;&!1&'+2&*!%;/,!%;+*!*%<1)C!K,!28,%(/*%.!N+*-/,/!&%!/0C.!3D4#"6!(&@8(%&1!-(87%;!lI!G[ad29D!+,!UD5!8?!

28,%/9+,/%&1!@;8,&*!:&+,-!<*&1!:)!;&/0%;2/(&!78(B&(*.!2800&-&!+,*%(<2%8(*!/,1!/19+,!*%/??C!e;+0*%!M+%;!

&%!/0C.!3D4#I6.!+1&,%+?+&1!&'&,!-(&/%&(!0&'&0*!8?!28,%/9+,/%+8,!?8(!%/:0&%!1&'+2&*!3Y"!G[a6!/,1!*9/(%@;8,&*!

3"=! G[a6.! :<%! +%! +*! ,8%! 20/(+?+&1! +?! %;+*! +*! @&(! 29D.! @&(! 2<0%<(&! @0/%&.! 8(! ?8(! %;&! *<(?/2&! /(&/! %;/%! 7/*!

*/9@0&1.!7;+2;!+*!/0*8!,8%!*@&2+?+&1C!!

!

$,! /'&(/-& T*+R&1!98:+0&!@;8,&! ;/,1*&%!3#DCEXIC=X4CL296! ;/*! /,!8'&(/00! *<(?/2&! /(&/!8?!#U=29D.! /,1!

%;+*!2/,! :&!<*&1!%8!2/02<0/%&! /@@(8X+9/%&!G[ad29D!?8(! *%<1+&*! (&@8(%+,-!G[ad;/,1*&%C!S;+*! /@@0+&*!%8!

V/*! &%! /0C.! 3D4#"6.! 7;8*&! +,'&*%+-/%+8,! 8?! ;&/0%;2/(&!78(B&(*c! @;8,&*! ?8<,1! %;&9! %8! ;/'&! EL=U!

G[ad;/,1*&%! ?8(! 20/**+2/0! @;8,&*.! D#Y4! G[ad;/,1*&%! ?8(! %8<2;*2(&&,! @;8,&*.! EUU4! G[ad;/,1*&%! ?8(!

meHWSh! 1&'+2&*.! /,1! #D44! G[ad;/,1*&%! ?8(! *0+1&(! @;8,&*.! 7;+2;! %(/,*0/%&*! %8! DD! G[ad29D.! #E!

G[ad29 D.! D#! G[ad29 D.! /,1! L! G[ ad29 D! (&*@&2%+'&0)C! e;+0*%! /22&@%+,-! %;&(&! 9/)! :&! *89&! '/(+/,2&! +,!

%;&*&!?+-<(&*!1<&!%8!%;&!1+??&(&,2&!+,!@;8,&!*+R&*.!%;&!28,%/9+,/%+8,!0&'&0*! *%+00! /@@&/(! ;+-;C! ]87&'&(.!

!

#!

%!

'!

)!

"!!

"#!

"%!

"'!

B
C

D
47

,0
-E

0F
+G

+,-./

839:



!

I" !

!

! !

!

Q;/;/:)!&%!/0C.!3D4#D6!(&@8(%&1!&'&,!-(&/%&(!0&'&0*!8?!:/2%&(+/0!28,%/9+,/%+8,!8,!98:+0&!@;8,&*!<*&1!:)!

<,+'&(*+%)!*%<1&,%*.!7+%;!/,!8'&(/00!(/,-&!8?!'+/:0&!:/2%&(+/!8?!#C"n#4I !%8!"n#4Y!G[ad@;8,&C!

!

K,!/!*%<1)!%8!1&%&(9+,&!28,%/9+,/%+8,!0&'&0*!8?!?(&^<&,%!%8<2;!*<(?/2&*!+,!%;&!K,%&,*+'&!G/(&!a,+%!3KGa6!

/,1! ]+-;! V&@&,1&,2)! a,+%! 3]Va6! 8?! /! 0/(-&! 1+*%(+2%! -&,&(/0! ;8*@+%/0.!$0T]/9/1! J! N/X7&00! 3D44=6 !

+1&,%+?+&1!%;/%!%;&!8'&(/00!9&/,!G[a!+,!20+,+2/0!/(&/*!7+%;!/!20&/,+,-!@80+2).!7;+2;!+*!289@/(/:0&!7+%;!%;&!

@(/2%+2&*!&9@08)&1!?8(!*<(?/2&*!+,!%;&!8@&(/%+,-!%;&/%(&.!7/*!DC=Y!k4C=Y!G[ad29 D!:&?8(&!20&/,+,-C!O,0)!

:&1!?(/9&*!@(&*&,%&1!28,%/9+,/%+8,!0&'&0*!;+-;&(!%;/,!%;&!+P/1*!+,!%;+*!*%<1).!/%!LCI!kE!G[ad29 D.!7+%;!

2/:+,&%!*<(?/2&*.!188(!/,1!2<@:8/(1!;/,10&*.!98,+%8(!@/,&0*.!*8/@!1+*@&,*&(*.!/,1!%/@!3*+,B6!;/,10&*!/00!

;/'+,-!087&(!9+2(8:+/0!08/1*.!(/,-+,-!?(89!"! kECI!G[ad29 D!%8!4CDI!k4C#!G[ad29 DC!$00!8?!%;&*&!*<(?/2&*!

;/1!(&1<2&1!28,%/9+,/%+8,!0&'&0*! /?%&(!20&/,+,-.!?(89!#CLI!k4CLI!G[ad29 D!%8!4CD!k4C#!G[ad29 D.!7;+2;!

@8%&,%+/00)!0&/'&*!/!NGV!+,%(81<2&1!+,%8!%;+*!&,'+(8,9&,%.!/*!%;&!98*%!28,%/9+,/%&1!*<(?/2&C!!

!

V/,2&(! 3D44"6! @(8@8*&1! /! 20&/,0+,&**! g*%/,1/(1c! :&! /18@%&1! ?8(! ;/,1! 28,%/2%! *<(?/2&*! +,! ;&/0%;2/(&!

&,'+(8,9&,%*!3%;+*!+,20<1&*!%&0&@;8,&*6!7;+2;!7/*! ,8%!%8!&X2&&1!:/2%&(+/!0&'&0*!8?!I!G[ad29D.!:<%!%;+*!

;/*! *+,2&! :&&,! (&1<2&1!%8!DCI!G[ad29D!3A8)2&!&%! /0C.!D4##F!V/,2&(!&%! /0C.!D44=F!V/,2&(!&%! /0C.!D44YF!

f&7+*! &%! /0C.! D44=F! N<0'&)! &%! /0C.! D4##F! e;+%&! &%! /0C.! D44=6C! S;&! 28,%/9+,/%+8,! 0&'&0*! 8?! %;&! +P/1*!

1&%&(9+,&1! ?(89! %;+*! *%<1)! &X2&&1*! %;+*C! S;&! */9&! *%/,1/(1! /0*8! (&^<+(&*! o#! G[ad29 D! 8?! *@&2+?+2!

+,1+2/%8(! @/%;8-&,+2! 8(-/,+*9*! 3!"#$%&'()())*+, #*0-*+, B :8%;! NQQ$! /,1! NWQ$6 2, K'(+"0./.*1, /.>>.).'-2,

9<0%+@0&!(&*+*%/,%!_(/9T,&-/%+'&!:/2+00+.!UMD.!/,1! !#'1(9-''#, *@@E2,/00!8?!7;+2;!;/'&!:&&,!+*80/%&1!?(89!

NGV*C!

3 .14  Conclusion  

$'&(/-&!28,%/9+,/%+8,!0&'&0*!%;/%!;/'&!:&&,!(&@8(%&1!?8(!NGV*!'/()!-(&/%0)C!S;&!(&*<0%*!?(89!%;+*!*%<1)!

/(&!7+%;+,!%;&*&!@/(/9&%&(*.!/0:&+%!/,!<,1&(T&*%+9/%+8,!8?!%;&!/2%</0!9+2(8:+/0!:<(1&,!8,!%;&!1&'+2&*!%;/%!

7&(&! %&*%&1C! NGV*! ;/'&! %;&! @8%&,%+/0! %8! &X2&&1! %;&! @<:0+*;&1! g*%/,1/(1c! 8?! /22&@%/:0&! 28,%/9+,/%+8,!

0&'&0*! ?8(! *<(?/2&*! +,! ;&/0%;2/(&! &,'+(8,9&,%*F! %;&)! *;8<01! %;&(&?8(&! :&! (8<%+,&0)! 20&/,&1! <*+,-! /,!

&??&2%+'&!1&28,%/9+,/%+8,!9&%;81.!:&?8(&!:&+,-!%/B&,!+,%8!%;&*&!/(&/*C!!
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Chapter 4   

Transfer of Bacteria from a MCD to a Gloved Hand  
! !
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4 .1 Introduction  

e+%;!@(&2&1+,-!2;/@%&(*!;/'+,-!28,*+1&(&1!%;&!28,%/9+,/%+8,!@(&*&,%!8,!NGV*.!%;+*!2;/@%&(!&X@08(&*!+?!

%;&*&!9+2(88(-/,+*9*!2/,! :&!%(/,*?&((&1!%8!%;&!-08'&1! ;/,1.! /,1!+?!*8.! ;87!&??+2+&,%0)C!$!1&*2(+@%+8,!+*!

@(8'+1&1! 8?! ;87! /! *<*@&,*+8,! 8?!!"#$%&'()())*+, #*0-*+ ! +*! /@@0+&1! %8! %;&! *<(?/2&*! 8?! +P/1*.! /,1! %;&,!

%&*%&1! ?8(! %(/,*?&(! 8,%8! 1()! /,1! 7&%! -08'&1! ?+,-&(%+@*C! S;&! %(/,*?&(! &??+2+&,2)! +*! 2/02<0/%&1! /,1! %;&!

+9@0+2/%+8,*!8?!%;&!(&*<0%*!/(&!1+*2<**&1C!!

4 .2 Research overview  

$228(1+,-!%8!P/0!&%!/0C.!3D4#I6.!LL5!8?!%;&!E=U!;&/0%;2/(&!78(B&(*!%;&)!^<&*%+8,&1!<*&!/!98:+0&!@;8,&!

7;+0&!/%%&,1+,-!@/%+&,%*.!/*!1+1!LICI45!8?!;&/0%;2/(&!78(B&(*!3I4dUU6!*<('&)&1!+,!/!*%<1)!:)!N+*-/,/!&%!

/0C.!3D4#"6C!W/9&*;!&%!/0C.!3D44=6.! (&@8(%&1!%;&!*/9&!@/%+&,%T(&0/%&1!<*/-&! :)! "L5!8?!%;&!DUU!9&1+2/0!

*%/??! /,1! *%<1&,%*! +,! %;&+(! *%<1)C!i8;,*8,! &%! /0C.! 3D4#I6! +1&,%+?+&1! %;/%! 182%8(*! /(&! ,8%! 8,0)! <*+,-!

*9/(%@;8,&*!7;&,!%;&)!/(&!7+%;!@/%+&,%*.!:<%!&'&,!7;+0*%!/2%</00)!2/(()+,-!8<%!@(82&1<(&*C!!

!

O,&!9+-;%!/**<9&!%;/%!%;&!1&'+2&*!<*&1!:)!;&/0%;2/(&!78(B&(*!/(&!%;8*&!@(8'+1&1!:)!%;&!&9@08)&(.!:<%!

%;+*!+*!,8%!%;&!2/*&C!e;&,!/*B&1.!LYCE5!8?!*<(-+2/0!182%8(*!3,>E"#6.!*%/%&1!%;/%!%;&)!78<01!:&!7+00+,-!%8!

<*&!%;&+(!87,!*9/(%@;8,&!?8(!20+,+2/0!@<(@8*&*!/%!78(B!3P/%&0!&%!/0C.!D4#I6.!7;+0*%!+,!/!*<('&)!8?!*<(-+2/0!

,<(*&*!+,!%;&!aQ$.!L=C#5!8?!%;&9!3U""d=DI6!/19+%%&1!%8!<*+,-!/!@&(*8,/0!98:+0&!@;8,&!8(!8%;&(!@&(*8,/0!

2899<,+2/%+8,! 1&'+2&! 7;+0&! 78(B+,-! 3&X20<1+,-! 9&/0! %+9&*! /,1! :(&/B*6F! %;+*! +,20<1&1! %;&! *&,1+,-! 8?!

@&(*8,/0!&9/+0*!/,1!%&X%!9&**/-&*.!(&/1+,-!,&7*.!2;&2B+,-d@8*%+,-!8,!*82+/0!,&%78(B+,-!*+%&*.!*;8@@+,-.!

/,1!@0/)+,-!-/9&*!3 N2A(+1&!&%!/0C.!D4#I6C!K?!@&(*8,/0!1&'+2&*!/(&!:&+,-!<*&1.!%;+*!(/+*&*!%;&!@8%&,%+/0!?8(!

9+2(88(-/,+*9*!%8!:&!%(/,*?&((&1!:&%7&&,!%;&!20+,+2/0!&,'+(8,9&,%!/,1!@&(*8,/0d*82+/0!*@/2&*C!

!

i&*B&! &%! /0C.! 3D44L6! 1&98,*%(/%&1! %;/%! /,/&*%;&%+*%*c! ;/,1*! :&2/9&! 28,%/9+,/%&1! 7+%;! :/2%&(+/! /?%&(!

9/B+,-!*;8(%!1<(/%+8,!2/00*!7+%;! :8%;!98:+0&!/,1!?+X&1!%&0&@;8,&*C!A/1(!&%!/0C.!3D4#D6!/0*8!*;87&1!%;/%!

:/2%&(+/0!%(/,*?&(!822<((&1!?(89!98:+0&!@;8,&*!%8!%;&!;/,1*!8?!;&/0%;2/(&!*%/??!1<(+,-!/!*+9<0/%&1!@;8,&!

2/00C!Q+9+0/(0).!A&2B*%(89!&%!/0C.!3D4#E6!8:*&('&1!%(/,*?&(!8?!:/2%&(+/!?(89!98:+0&!@;8,&*!%8!%;&!;/,1*!8?!

,&8,/%/0!@/%+&,%*c!@/(&,%*! /?%&(!@&(?8(9+,-!%;(&&!%/*B*p!%/B+,-! /!@+2%<(&.! ;801+,-!%;&!@;8,&!%8!%;&+(!&/(!

7;+0*%!*@&/B+,-!/!*2(+@%&1!*;8(%!*&,%&,2&.!/,1!*&,1+,-!/!*@&2+?+2!%&X%!9&**/-&C!S;&!%(/,*?&(!8?!:/2%&(+/!

?(89!%&0&@;8,&*!%8!;/,1*.!/,1!?(89!;/,1*!%8!8%;&(!*B+,!*<(?/2&*!;/*!/0*8!:&&,!1&98,*% (/%&1!:)!W<*+,!&%!

/0C.!3D44D6C!S;&)!&*%/:0+*;&1!%;/%!A.)0()())*+, '*"-*+ !2/,! :&!%(/,*?&((&1!?(89!%&0&@;8,&*!%8! ;/,1*!7+%;!

/@@(8X+9/%&0)!"#5!&??+2+&,2).!/,1!?(89!?+,-&(%+@*!%8!%;&!087&(!0+@!/%!%;&!*/9&!(/%&C!]87&'&(.!%;+*!7/*!%78!

*&@/(/%&!%(/,*?&(*!8?!+,82<0<9.!,8%!%;&!*/9&!:/2%&(+/!:&+,-!%(/,*?&((&1!?(89!%;&!%&0&@;8,&!%8!%;&!0+@*.!'+/!

%;&!;/,1C!S;&!+9@8(%/,2&!8?!;/,1!%8!98<%;!%(/,*?&(!*;8<01!,8%!:&!<,1&(&*%+9/%&1C!Z+2/*!J!A&*%.!3D44=6!

8:*&('&1!%;/%!@/(%+2+@/,%*!+,!%;&+(! ;/,1T%8T?/2&!28,%/2%!(/%&!*%<1).!%8<2;&1!%;&+(!&)&*.!0+@*.! ,8*%(+0*!&%2C.!

8,!/'&(/-&.!#ICL!%+9&*!@&(!;8<(C!e;+0*%!+%!78<01!:&!&X@&2%&1!%;/%!;&/0%;2/(&!78(B&(*!/(&!98(&!28-,+R/,%!

8?!%;&+(!;/,1*!/,1!7;/%!%;&)!289&!+,%8!28,%/2%!7+%;.!f8'&1/)!&%!/0C.!3D4#"6!8:*&('&1!8%;&(7+*&.!(&@8(%+,-!



!

IL !

!

! !

!

%;/%! -08'&1! ;&/0%;2/(&! 78(B&(*! %8<2;&1! /,! /'&(/-&! 8?! %;(&&! 8:b&2%*! /(8<,1! %;&! @/%+&,%.! @(+8(! %8!

@&(?8(9+,-!/!20+,+2/0!@(82&1<(&C!!

!

K?!;&/0%;2/(&!78(B&(*!/(&!2/(()+,-!/,1d8(!<*+,-!/!NGV!+,!%;&!20+,+2/0!&,'+(8,9&,%.!/*!;/*!:&&,!+,1+2/%&1!

/:8'&.!%;&,!%;&(&!+*!@8%&,%+/0!?8(!%;&!-08'&1!;/,1!%8!289&!+,%8!28,%/2%!7+%;!%;&!1&'+2&.!@/(%+2<0/(0)!+?!%;&!

<*&(c*!;/,1!;)-+&,&!/,1!+,?&2%+8,!28,%(80!@(/2%+2&*!/(&!@88(C!]87&'&(.!%;&!@8%&,%+/0!%(/,*?&(!8?!:/2%&(+/!

:&%7&&,!%;&!-08'&!/,1!%;&!NGV!;/*!)&%!%8!:&!&X@08(&1C!S;&(&?8(&.!%;&!?82<*!8?!%;+*!^</,%+%/%+'&!(&*&/(2;!

+*!%8!:(+,-!%;+*!&'+1&,2&!%8-&%;&(.!%8!1&%&(9+,&!+?!:/2%&(+/0!%(/,*?&(!822<(*C!S8!/2;+&'&!%;+*.!$@@0&!+P/1*!

<*&1! *80&0)! ?8(! 0/:8(/%8()! %&*%+,-.! 7&(&! *<:b&2%&1! %8! /! *&(+&*! 8?! 0/:8(/%8()! &X/9+,/%+8,*! +,! 8(1&(! %8!

1&%&(9+,&! +?! %(/,*?&(! 8?!!"#$%&'()())*+, #*0-*+ ! 822<(*! 1<(+,-! 28,%/2%! :&%7&&,! %;&! 1&'+2&*! /,1! -08'&1!

;/,1*C !

4 .3 Ethical issues  

S;&(&!/(&!,8!&%;+2/0!28,*+1&(/%+8,*!?8(!%;+*!0/:8(/%8()!+,'&*%+-/%+8,C!

4. 4  Personnel involved in the microbiological sampling  

S;+*! (&*&/(2;&(! 1&'&08@&1! %;&! 28,2&@%! 8?! %;&! 0/:8(/%8()! +,'&*%+-/%+8,! /,1! 2/((+&1! 8<%! %;&! *<:*&^<&,%!

/,/0)*+*C![+,/0+*+,-!8?!%;&!+,'&*%+-/%+'&!/@@(8/2;! /,1!+%*!+9@0&9&,%/%+8,.!7;+2;!+,20<1&1!28<,%+,-!8?!%;&!

9+2(88(-/,+*9*.!7/*!<,1&(%/B&,!:)! /!^</0+?+&1!/,1!289@&%&,%!0/:8(/%8()!%&2;,+2+/,!?(89!%;&!Q2;880!8?!

$@@0+&1!Q2+&,2&*.!<,1&(!%;&!*<@&('+*+8,!8?!V(!P/<0!]<9@;(&)*C! !

4 .5  Reliability and validity  

S;&!28<,%+,-!8?!%;&!:/2%&(+/0!2808,+&*!:)!8,&!&X@&(+&,2&1!9&9:&(!8?!%;&!0/:8(/%8()!%&/9.!+,!/228(1/,2&!

7+%;!/22&@%&1!0/:8(/%8()!@(/2%+2&.!(&1<2&*!%;&!@8%&,%+/0!?8(!&((8(!/,1!@(898%&*!+,%&(T(/%&(!(&0+/:+0+%)!8?!%;&!

1/%/*&%C!]87&'&(.!+%!9<*%!/0*8!:&!/22&@%&1!%;/%!%;&!2808,)!28<,%!+*!/,!&*%+9/%+8,!8?!%;&!,<9:&(!8?!2&00*!

@(&*&,%!3Q<%%8,.! D4##6C! S;&! 2808,+&*! 28<,%&1! 18! ,8%! (&@(&*&,%! /! *+,-0&! 2&00.! :<%! (/%;&(! %;8*&! %;/%!

;/@@&,&1!%8!:&!7&00!*&@/(/%&1!8,!%;&!@0/%&!/,1!2/,!:&!1+*%+,-<+*;&1!:&%7&&,!/?%&(!-(87%;C!$*!*<2;.!%;&!

28,%/9+,/%+8,!0&'&0*!8,!%;&!1&'+2&*!9/)!/2%</00)!:&!-(&/%&(!%;/,!?8<,1!:)!%;+*!(&*&/(2;C!

4 .6  Data management  

$00! 8?! %;&! 0/:8(/%8()! 1/%/! 2800&2%&1! 7/*! B&@%! 28,?+1&,%+/0! /,1! *%8(&1! +,! /! @/**78(1! @(8%&2%&1! ?+0&! 8,! /!

@/**78(1!@(8%&2%&1!<,+'&(*+%)!289@<%&(C!O,0)!%;&!0/:8(/%8()!%&2;,+2+/,.!%;&!(&*&/(2;&(!/,1!*<@&('+*8(*!

;/'& ! /22&**! %8! /,)! 8?! %;&! 1/%/! -&,&(/%&1C! O,! 289@0&%+8,! 8?! %;&! *%<1)! %;&! 1/%/! 7+00! :&! B&@%! :)! %;&!

a,+'&(*+%)!?8(!/!9+,+9<9!8?!#4!)&/(*C!
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4 .7 Data collection  

$@@0&!+P/1!'CD!1&'+2&*!7&(&!<*&1!?8(!%;+*!*%<1)!/,1!%;&!/*&@%+2!0/:8(/%8()!@(82&1<(&*!7&(&!2/((+&1!8<%!

7+%;+,!/!G0/**!KK!:+808-+2/0!*/?&%)!2/:+,&%C!!

4 .7.1 Preparation and pre - contamination  

K,+%+/00).! /00! &X%&(+8(! *<(?/2&*! 8?! %;&! +P/1*! 7&(&! 20&/,&1! 7+%;! U45! +*8@(8@)0! /028;80! 3KP$6! ?8(!

1&28,%/9+,/%+8,!@<(@8*&*C!a*+,-!%/@&.!%;&!+P/1!*<(?/2&*!7&(&!1+'+1&1!+,%8!*+X!&^</0!/(&/*!?(8,%!/,1!:/2B!

3=CIXUC=29D6!/,1!%;(&&!&^</0!/(&/*!8,!:8%;!*+1&*!3UC=X4CI29D6!3*&&![+-<(&!#L6C!!

!

!!!!! !

! !!!!!!![WOZS ! ! ! !!!!!!!!!!A$GM! ! !fH[S!!WK_]S !

3.4*0-, 5V7,W.;.+.(9,(>,.J#/,+*0>#)-+,>(0,"-+".94,

!

$! f T*@(&/1&(! 7/*! <*&1! %8! 1+*%(+:<%&! 4C#90! 8?! /!!"#$%&'()())*+, #*0-*+ ! *<*@&,*+8,! 3H<(8@&/,! :+82+1&!

%&*%+,-! *%/,1/(1!AQHZ!#DLU6!3#CI!q! IC4!X!#4L!2&00*d90T#6!8,%8!&/2;! *&2%+8,&1T8??! /(&/C!S;&)!7&(&!%;&,!

/0087&1!%8!/+(!1()!+,!%;&!2/:+,&%!<,%+0!'+*+:0)!1()C!S;+*!@(82&1<(&!7/*!2/((+&1!8<%!?8(!&/2;!*<(?/2&!@(+8(!%8!

S&*%*!$.!A.!/,1!G!3:&0876!/,1!/00!%&*%*!7&(&!(&@&/%&1!8,!%;(&&!+P/1!1&'+2&*C,

4 .7.2  Test A -  Determination of donor surface contamination levels  

$! *%&(+0&! *7/:.! 98+*%&,&1! +,! V&)! J! H,-0&)! 3VH6! Z&<%(/0+*+,-! :(8%;.! 7/*! 7+@&1! 8'&(! 8,&! /(&/! 8,! %;&!

*<(?/2&!8?!%;&!+P/1C!S;+*!7/*!?80087&1!:)!1()!*7/::+,-!8?!%;&!*/9&!/(&/.!%8!@+2B!<@!/,)!(&*+1</0!:(8%;C!

VH! Z&<%(/0+*+,-! :(8%;! +*! (&2899&,1&1! ?8(! <*&! +,! &,'+(8,9&,%/0! */9@0+,-.! ?8(! %;&! 1&%&2%+8,! /,1!

&,<9&(/%+8,!8?!9+2(88(-/,+*9*!@(&*&,%.!@/(%+2<0/(0)!+,!/(&/*!*<:b&2%&1!%8!*<(?/2&!1+*+,?&2%+8,!3HO!f/:*.!

,C1C6C!

!

#! " !
!

#!
!

" !
!

D!
!

I !
!

D!
!

I !
!

E!
!

U!
!

E!
!

U!
!

#!
!

I !
!

U!
!
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!

A8%;!%;&!98+*%!/,1!1()!*7/:*!7&(&!%;&,!/-+%/%&1!:)!'8(%&X+,-!+,!/!?<(%;&(!E90!8?!VH!Z&<%(/0+*+,-!A(8%;C!

S;+*!*80<%+8,!7/*!%;&,!@0/%&1!8<%!+,!1<@0+2/%&!8,!SQ$.!+,!,&/%.!T#!/,1! TD!1+0<%+8,!*%(&,-%;*C!$(&/*!*/9@0&1!

+,!%;+*!%&*%!7&(&!#.!D.!/,1!E!8,!%;&!?(8,%!/,1!:/2B!*<(?/2&.!/,1!/(&/!#!?8(!%;&!*+1&*!3*&&![+-<(&!#L6C!S;+*!

@(82&**! 7/*! 2/((+&1! 8<%! 8,! /00! 1&'+2&*! %&*%&1! ?8(! %(/,*?&(.! +,! 8(1&(! %8! 1&%&(9+,&! %;&! :/*&0+,&! 0&'&0! 8?!

28,%/9+,/%+8,!8,!%;&!18,8(!*<(?/2&C!

4 .7.3  Test B Ð Transfer onto wet glove fingertips  

V&'+2&*!<*&1!?8(!%;+*!%&*%!7&(&!@(&T28,%/9+,/%&1!/*!@(&'+8<*0)!1&*2(+:&1.!/,1!S&*%!$!7/*!2/((+&1!8<%!8,!

%;&! (&0&'/,%! /(&/*! 8?! &/2;! *<(?/2&C! $! @/+(! 8?! '+,)0! -08'&*! 7&(&! 78(,.! 1&28,%/9+,/%&1! 7+%;! U45! KP$!

*80<%+8,.!/,1!-+'&,!%+9&!%8!/+(!1()!7+%;+,!%;&!2/:+,&%C!$!*&28,1!@/+(!8?!'+,)0!-08'&*!7&(&!%;&,!@<%!8'&(!%;&!

?+(*%!@/+(!8?!'+,)0!-08'&*!/,1!%;&*&!7&(&!/-/+,!1&28,%/9+,/%&1!<*+,-!U45!KP$.!/,1!/0087&1!%8!1()C!!

!

S;&!%+@*!8?!%;&!+,1&X.!9+110&.!/,1!(+,-!?+,-&(*!8?!%;&!-08'&1!;/,1!7&(&!1+@@&1!+,%8!E90!8?!VH!Z&<%(/0+*+,-!

:(8%;F! %;&! ?+,-&(%+@*! 7&(&! %;&,! %8<2;&1! 8,%8! 8,&! 8?! %;&! @(&T28,%/9+,/%&1! /(&/*! 8,! %;&! +P/1.! ?8(! E4!

*&28,1*C!!

!

S;&! %;(&&! ?+,-&(%+@*! 8?! %;&! *&28,1! @/+(! 8?! -08'&*! 7&(&! %;&,! 2<%! 8??.! /,1! @0/2&1! +,! %;&! E90! 8?! VH!

Z&<%(/0+*+,-!:(8%;!%;&)!;/1!@(&'+8<*0)!:&&,!1+@@&1!+,%8C!S;&!:(8%;!7/*!/-+%/%&1!:)!'8(%&X+,-!/,1!#90!/,1!

4C#90!/0+^<8%&*!@0/%&1!8<%!+,!1<@0+2/%&!8,!SQ$C!S;+*!@(82&**!7/*!2/((+&1!8<%.!+,!%<(,.!8,!/(&/*!".!I.!/,1!U!

8?! %;&! ?(8,%d:/2B! *<(?/2&*.! /,1! 8,! /(&/*! I! /,1! U! 8?! %;&! *+1&*! 3*&&! [+-<(&! #L6C! S;&! /(&/! 8?! %;&! +P/1!

*<(?/2&!%8<2;&1! :)!%;&!?+,-&(%+@*!7/*!1&%&(9+,&1! :)! 28/%+,-!%;&!?+,-&(%+@*!7+%;!+,B! /,1!%;&,!%/B+,-! /,!

+9@(&**+8,!8,!-(/@;!@/@&(C!O,2&!1()!%;&!*<(?/2&!/(&/!8?!%;&!?+,-&(%+@*!7/*!1&%&(9+,&1!:)!28<,%+,-!%;&!

,<9:&(! 8?! #99 D! *&2%+8,*! 28'&(&1! :)! %;&*&! +9@(&**+8,*C! a*+,-! %;+*! /@@(8/2;! %;&! /(&/! %8<2;&1! 7/*!

2/02<0/%&1!/*!DCE=29D!?8(!%;&!?(8,%!/,1! :/2B!8?!%;&!1&'+2&.! /,1!4CUY29D!?8(!%;&!*+1&*!3%;&!(&1<2%+8,!?8(!

%;&!*+1&*!+*!1<&!%8!%;&(&!:&+,-!0&**!*<(?/2&!/(&/!?8(!%;&!?+,-&(*!%8!289&!+,%8!28,%/2%!7+%;6C!

4 .7.4  Test C Ð Transfer onto dry glove fingertips  

V&'+2&*!<*&1!?8(!%;+*!%&*%!7&(&!28,%/9+,/%&1!/*!@(&'+8<*0)!1&*2(+:&1.!/,1!S&*%!$!7/*!2/((+&1!8<%!8,!%;&!

(&0&'/,%!/(&/*!8?!&/2;!*<(?/2&C!!S;&!-08'&*!7&(&!@(&@/(&1!+,!%;&!*/9&!7/)!/*!?8(!%;&!7&%!-08'&!%(/,*?&(!

%&*%.!:<%!%;&!-08'&1!?+,-&(%+@*!7&(&!,8%!1+@@&1!+,%8!VH!Z&<%(/0+*+,-!:(8%;!@(+8(!%8!%8<2;+,-!%;&!+P/1C!S;+*!

@(82&**!7/*!/-/+,!2/((+&1!8<%.!+,!%<(,.!8,!/(&/*!".!I.!/,1!U!8?!%;&!?(8,%d:/2B!*<(?/2&*.!/,1!8,!/(&/*!I!/,1!

U!8?!%;&!*+1&*!3*&&![+-<(&!#L6C!$?%&(!%;&!E4!*&28,1!28,%/2%!%+9&.!%;&!%;(&&!?+,-&(%+@*!8?!%;&!*&28,1!@/+(!8?!

-08'&*!7&(&! /-/+,!2<%!8??.! /,1!@0/2&1!+,!E90!8?!VH!Z&<%(/0+*+,-! :(8%;.!7;+2;!7/*! /-+%/%&1! :)! '8(%&X+,-!

/,1!@0/%&1!8<%!+,!1<@0+2/%&!8,!SQ$.!+,!,&/%.!T#!/,1! TD!1+0<%+8,!*%(&,-%;*C!$00!/-/(!@0/%&*!7&(&!+,2<:/%&1!/%!

EL8G!?8(!D"!;8<(*C!



!

U4!
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4 .8 Data Analysis  

G<0%<(&!(&*<0%*!?(89!%;&!*7/:!/,1!?+,-&(%+@!*/9@0+,-!7&(&!9&/*<(&1!+,!9&/,!,<9:&(*!8?!2808,)T?8(9+,-!

<,+%*!3G[a*6!/,1!%;&!8<%289&*!?(89!%;&!%&*%*!7&(&!*<:b&2%&1!%8!8,&T7/)!/,/0)*+*!8?!'/(+/,2&!3$ZO\$6C!

Q+-,+?+2/,2&!7/*!*&%!/%!$o4C4IC!$,!&*%+9/%&!8?!%;&!S(/,*? &(!H??+2+&,2)!3SH6!7/*!/0*8!2/02<0/%&1!/,1!%;+*!

7/* ! &X@(&**&1! /*! %;&! @&(2&,%/-&! 8?! :/2%&(+/! %(/,*?&((&1! ?(89! %;&! +P/1! %8! %;&! ?+,-&(%+@*! 3f8@&R! &%! /0C.!

D4#EF!_+,,)!N88(&!&%!/0C.!D4#EF!W<*+,!&%!/0C.!D44D6p!

!

SH!356!>!!!SW!!!!X!#44!

!!!!!!!!!!!!!!!!SV!!

!

e;&(&! SW! >! G[a ! (&28'&(&1! ?(89! (&2+@+&,%! *<(?/2&! 3?+,-&(%+@*6.! /,1! SV! >! G[a! +,82<0/%&1! 8,%8! 18,8(!

*<(?/2&!3+P/16C!

4 .9 Limitations  

S;&(&! /(&! /! ,<9:&(! 8?! ?/2%8(*! %;/%! /??&2%! %(/,*?&(! &??+2+&,2).! +,20<1+,-! *8<(2&! /,1! 1&*%+,/%+8,! 9/%&(+/0!

%)@&.! 98+*%<(&! 0&'&0*.! (&0/%+'&! ;<9+1+%).! +,82<0<9! *+R&.! /,1! %)@&! 8?! 9+2(88(-/,+*9C!W&0/%&1! %8! %;&*&!

'/(+/:0&*.! +,! %;+*! *%<1)!%&*%+,-!7/*! 8,0)! 2/((+&1! 8<%!7+%;! 8,&! *@&2+?+2! /&(8:+2! 9+2(88(-/,+*9! <,1&(!

28,%(800&1! 0/:8(/%8()! 28,1+%+8,*C!Q+9+0/(0).! %;&! %&*%+,-! ;&(&! 8,0)! +,'80'&1! 8,&! %)@&! 8?! -08'&.! 7;&(&/*!

@(81<2%*! ?(89! 1+??&(&,%! 9/,<?/2%<(&(*! /,1! 8?! 1+??&(&,%! 9/%&(+/0*.!;/'& ! 1&98,*%(/%&1! '/(+&1! 0&'&0*! 8?!

%(/,*?&(!3N88(&!&%!/0C.!D4#E6C!

!

K,&(%!*<(?/2&*!%;/%!289&!+,%8!28,%/2%!7+%;!:81)!?0<+1*!/(&!28/%&1!7+%;!@(8%&+,*.!/,1!%;&!(&*<0%/,%!?+09!9/)!

2;/,-&! %;&! *<(?/2&! @(8@&(%+&*.! @/(%+2<0/(0)! /1;&(&,2&!3_8(9/,! &%! /0C.! #YYLF! ]8(+! J! N/%*<98%8.! D4#46C!

NGV*! 9/)! :&! /??&2%&1! :)! %;+*.! %;(8<-;! ;/,1.! /<(/0! 8(! ,/*/0! %(/,*?&(! ?(89! %;&! <*&(.! 8(! &'&,! %;(8<-;!

+,/1'&(%&,%! %(/,*?&(! 8?! @/%+&,%! :81+0)! ?0<+1*! +,! %;&! ;&/0%;2/(&! &,'+(8,9&,%C! S;&! @8%&,%+/0! :<+01T<@! 8?! /!

@(8%&+,!?+09!8,!%;&!*<(?/2&*!8?!NGV*.!/,1!+%*!+9@/2%!8,!*<(?/2&!@(8@&(%+&*.!7/*!,8%!/228<,%&1!?8(!+,!%;+*!

*%<1).!7;&(&!1&28,%/9+,/%&1!+P/1*!7&(&!<*&1.!,8(!;/*!+%!)&%!%8!:&!&X/9+,&1!:)!8%;&(!/<%;8(*C!

4 .10 Findings and d iscussion  

4. 10.1 Baseline contamination  

S;&(&!7&(&!,8!*%/%+*%+2/00)!*+-,+?+2/,%!1+??&(&,2&*!:&%7&&,!%;&!+,+%+/0!+,82<0<9!9&/,*!?(89!/00!7&%!/,1!1()!

%&*%*!8,!/!*<(?/2&.!/*!1&%&(9+,&1!:)!8,&T7/)!$ZO\$p !

¥! [(8,%p!333#."6!>!#CDDX#4TD.!$!>!CYD6!

¥! A/2Bp!333#."6!>!DCDD".!$!>!CD#6!

¥! Q+1&*p!333#.#46!>!EC4"X#4T" .!$!>!CYY6!

!



!

U#!

!

! !

!

S;+*!1&98,*%(/%&1! / !28,*+*%&,2)!+,!%;&!0&'&0*!8?!+,+%+/0!28,%/9+,/%+8,! :&+,-!@0/2&1!8,!&/2;! *<(?/2&!?8(!

%&*%+,-C! S;+*! +,?&(*! %;/%! %;&! 7&%! /,1! 1()! -08'&! ?+,-&(%+@*! 7&(&! 9/B+,-! 28,%/2%! 7+%;! *+9+0/(! ,<9:&(*! 8?!

:/2%&(+/.!7;+2;!@(8'+1&*!28,?+1&,2&!+,!%;&!289@/(+*8,!8?!%;&!7&%!/,1!1()!-08'&!%(/,*?&(!(&*<0%*C!e;+0*%!%;&!

+,+%+/0!28,%/9+,/%+8,!0&'&0*!7&(&!,8%!28,*+*%&,%!/2(8**!%;&!%;(&&!*<(?/2&*.!%;+*!+*!,8%!<,&X@&2%&1.!1<&!%8!

%;&!1+??&(&,%!9/%&(+/0*!/,1!*<(?/2&!/(&/*!%;/%!9/B&!<@!%;&!?(8,%.!:/2B.!/,1!*+1&*!8?!%;&!+P/1C!

!

S;&! 0&'&0*! 8?! g:/*&0+,&c! 28,%/9+,/%+8,! @&(! 29D! +1&,%+?+&1! ;&(&! /(&.! 8,! /'&(/-&.! #=4X! ;+-;&(! %;/,! %;&!

/'&(/-&!28,%/9+,/%+8,!0&'&0*!+1&,%+?+&1!8,!%;&!+P/1*!+,!&'&()1/)!<*&!3*&&!G;/@%&(!E6C!S;+*!9&/,*!%;&!

?+,-&(%+@*! /(&! :&+,-! &X@8*&1! %8! 98(&! :/2%&(+/! /,1! /*! /! (&*<0%! %;&(&! +*! -(&/%&(! @8%&,%+/0! ?8(! %(/,*?&(! %8!

822<(C!K?!%;&!(&*<0%*!?(89!%;+*!*%<1)!/(&!(&1<2&1!:)!%;&!*/9&!?/2%8(!3#=46.!%;&)!*%+00!@(81<2&!G[a !,<9:&(*!

*<??+2+&,%!%8!;/'&!:&&,!28<,%&1.!9&/,+,-!%;&!(/%&!8?!S(/,*?&(!H??+2+&,2)!28<01!*%+00!;/'&!:&&,!2/02<0/%&1.!

/,1! (&9/+,!%;&!*/9&C!]87&'&( .!+%!+*! (&28-,+*&1!%;/%!%;&!(&1<2%+8,!+,!28,%/9+,/%+8,!0&'&0!+*! ,8%!1+(&2%0)!

@(8@8(%+8,/0! %8! %;&! @8%&,%+/0! ?8(! 28,%/9+,/%+8,.! /,1! /*! *<2;.! %;&! 8<%289&*! 9/)! 1+??&(! +?! (&@&/%&1! 7+%;!

087&(!:/*&0+,&!0&'&0*!8?!:/2%&(+/C!!

4 .10.2 Transfer from MCD onto gloves  

S(/,*?&(! (/%&*! ?(89! ,8,@8(8<*! *<(?/2&*.! 0+B&! %;&! 9/%&(+/0*! <*&1! ?8(! NGV*.! ;/'&! :&&,! *;87,! %8! :&!

-(&/%&(! %;/,! @8(8<*! *<(?/2&*!3f8@&R! &%! /0C.! D4#EF! W<*+,! &%! /0C.! D44D6C! K,! %;+*! *%<1).! %(/,*?&(! ?(89! %;&!

1&'+2&! 8,%8! %;&! 1()! -08'&! ?+,-&(%+@! %88B! @0/2&.! :<%! 7+%;! 0+9+%&1! &??+2+&,2)C! S;&! 9&/,!:/*&0 +,&!

28,%/9+,/%+8,!8, !%;&!?(8,%!*<(?/2&!7/*!=C#Y!X#4D!G[ad29 D.!8?!7;+2;!/!9&/,!8? !"" !G[a d29D!%(/,*?&((&1!

8,%8!%;&!1()!-08'&C!K,!28,%(/*%.!7;+0*%!%;&!9&/,!:/*&0+,&!28,%/9+,/%+8,!8,!%;&!:/2B!*<(?/2&!7/*!*+9+0/(!/%!

LCEU!X#4D!G[ad29 D.!%;&(&!7/*!,8!+1&,%+?+/:0&!%(/,*?&(!?(89!;&(&!8,%8!%;&!1()!-08'&C!S;&!*+1&*!@(&*&,%&1!

7+%;! ;+-;&(! :/*&0+,&! 28,%/9+,/%+8,.! /%!DC#"! X#4" ! G[ad29 D.! 7+%;! /! 9&/,! 8?! YY! G[ad29 D! %(/,*?&((+,-C!

e;&,!2/02<0/%&1!/-/+,*%!%;&!'80<9&!8?!28,%/9+,/%+8,!8,!%;&!18,8(!*<(?/2&.!%;&!SH!@(&*&,%&1!/*!"CI5!?8(!

%;&!?(8,%.!/,1!4CI5!?8(!%;&!*+1&*!3*&&![+-<(&!#=6C!!

!

!

3.4*0-, 5X7,80#9+>-0,->>.).-9)&,>0(1,/-;.)-,"(, /0&,4'(;-, >.94-0".$,

!

! "#$ %

&$ %
&"#$ %

&$ %

'$ %

($ %

)$ %

!$ %

#$ %

+,-./ 839: 1L>7?
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K,!28,%(/*%.!%;&(&!7/*!*+-,+?+2/,%0)!;+-;&(!%(/,*?&(!&??+2+&,2)!?(89!%;&!1&'+2&!8,%8!7&%!-08'&!?+,-&(%+@*C!S;&!

9&/,! 28,%/9+,/%+8,!0&'&0!(&%(+&'&1!?(89!%;&!?+,-&(%+@*!7/*!lU44!G[a d29D!?8(!%;8*&!%;/%!%8<2;&1!%;&!?(8,%!

*<(?/2&.! l I44 ! G[a d29D! ?8(! %;&! :/2B.! /,1! l #.I44 ! G[a d29D! ?8(! /! *+1&C! S;+*! %(/,*0/%&*! +,%8! %(/,*?&(!

&??+2+&,2+&*!8?!LY5.! ID5.! /,1!L5!(&*@&2%+'&0)!3*&&![+-<(&!#Y6C!$*!+,1+2/%&1!@(&'+8<*0)!?8(!%;&!:/*&0+,&!

28,%/9+,/%+8,.! 7;+0*%! %;&! %(/,*?&(! &??+2+&,2+&*! ?8(! :8%;! 1()! /,1! 7&%! +,'&*%+-/%+8,*! 7&(&! ,8%! 28,*+*%&,%!

/2(8**! %;&! %;(&&! *<(?/2&*.! %;+*! +*! ,8%! <,&X@&2%&1.! 1<&! %8! %;&! 1+??&(&,%! 9/%&(+/0*! /,1! *<(?/2&! /(&/*!

+,'80'&1C!Q+9+0/(!%8!%;+*!*%<1).!M,8::&,!&%!/0C.!3D44L6!?8<,1!%;/%!7;&,!%;&!18,8(!*<(?/2&!28,%/9+,/%+8,!

7/*! /0087&1! %8! 1().! %(/,*?&(! &??+2+&,2)! @&(2&,%/-&*! 1&2(&/*&1! *+-,+?+2/,%0)! +,! /00! 2/*&*C! S;&)! /0*8!

1&%&(9+,&1!%;/%!%;&!/@@0+2/%+8,!8?!?(+2%+8,!+,2(&/*&1!%;&!'80<9&!8?!:/2%&(+/!%(/,*?&((&1!?(89!8,&!9/%&(+/0!

%8!/,8%;&(.!7;+2;!9/)!:&!8?!(&0&'/,2&!%8!%;&!*7+@&!?+,-&(!-&*%<(&!+,'80'&1!+,!%;&!<*&!8?!NGV*C!

!

!

3.4*0-, 5Y7,80#9+>-0,- >>.).-9)&,>0(1,/ -;.)-,"(, ? -", 4'(;-, >.94-0".$,

!

e;+0*%! %;&(&! +*! ,8! 1+(&2%0)! 289@/(/:0&! 0+%&(/%<(&.!N88(&! &%! /0C.! 3D4#E6! 1&98,*%(/%&1! %(/,*?&(! :&%7&&,!

*<(?/2&*! ?(&*;0)T28,%/9+,/%&1! 7+%;! / ! NWQ$! *<*@&,*+8,.! /,1! 1()! -08'&*C! f87&(! 0&'&0*! 8?! %(/,*?&(!

&??+2+&,2)!7&(&!?8<,1!%;/,!+,!%;+*!*%<1).!(/,-+,-!?(89!4C#5!%8!#U5C!S(/,*?&(*!7&(&.!;87&'&(.!*+-,+?+2/,%0)!

+,2(&/*&1!%8!L5! /,1!L#5 !+,!%;&!@(&*&,2&!8?!28,%/9+,/%+,-!*8+0!38X/0/%&1!;8(*&! :0881F!8(.!%8!(&@(&*&,%!

@(8%&+,/2&8<*! 8(-/,+2! 1&:(+*.! SQA! *<@@0&9&,%&1! 7+%;! I5! ;8(*&! *&(<96C!S;&! */9&! +,2(&/*&! +,! %;&!

@(&*&,2&!8?!28,%/9+,/%+,-!*8+0*!7/*!/0*8!,8%&1!7;&,!&X/9+,+,-!%(/,*?&(!+,!%;&!8@@8*+%&!1+(&2%+8,.!?(89!/!

7&%!28,%/9+,/%&1! -08'&!%8! /!20&/,.!1()!&,'+(8,9&,%/0! *<(?/2&C!N88(&! /,1!2800&/-<&*!28,20<1&1!%;/%!+%!

7/*! %;&! @(&*&,2&! 8?! 28,%/9+,/%+,-! *8+0.! (/%;&(! %;/,! %;&! %)@&! 8?! 28,%/9+,/%+,-! *8+0.! %;/%! 7/*! %;&!

+,?0<&,2+,-! ?/2%8(C! S;+*! 78<01! +,?&(! %;/%! %;&! ;+-;&(! %(/,*?&(! &??+2+&,2)! ?8(! %;&! 7&%! ?+,-&(%+@.! ?8<,1! +,! %;+*!

*%<1).!9/)! :&!+,?0<&,2&1! :)!%;&!@(&*&,2&!8?! /!28,%/9+,/%+,-! *8+0.!%;&!VH! ,&<%(/0+*+,-! :(8%;C!S;+*!+*!8?!

@/(%+2<0/(! +,%&(&*%! 7;&,!28,*+1&(+,-! %;&! ;&/0%;2/(&! &,'+(8,9&,%! /,1! %;&! @8%&,%+/0! ;&(&! ?8(! %(/,*?&(!

+,'80'+,-!28,%/9+,/%+,-!*8+0!3@/%+&,%!:81)!?0<+1*6C!

*+ $ %

#( $ %

* $ %

&$ %

'&$ %

(&$ %

)&$ %

!&$ %

#&$ %

,&$ %

*&$ %

-&$ %

+&$ %

'&&$ %
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4 .10.3  Transfer from other surfaces  

Q%<1+&*!<*+,-!1()+,-!%+9&*!(/,-+,-!?(89!/!?&7!9+,<%&*!%8!"=!;8<(*.!;/'&!1&98,*%(/%&1!%;/%!08,-&(!1()+,-!

@&(+81*! 2/,! (&*<0%! +,! 087&(! %(/,*?&(! (/%&*!3$,,/,1! &%! /0C.! D44LF! ]&1+,! &%! /0C.! D4#4F! f8@&R! &%! /0C.! D4#EF!

W<*+,! &%! /0C.! D44DF! Q28%%! J! A0889?+&01.! #YY46C! e;+0*%! /0087+,-! %;&! :/2%&(+/0! *<*@&,*+8,! %8! 1()! +,! %;&!

:+808-+2/0!*/?&%)!2/:+,&%!@(+8(!%8!%&*%+,-!9/)!;/'& !,&-/%+'&0)!+9@/2%&1!%;&!*<('+'/0 !8?!%;&!:/2%&(+/!+,!%;+*!

*%<1).! 1<&!%8!&'/@8(/%+8,! /,1!1&*+22/%+8,.!%;&!1()+,-! 8?!28,%/9+,/,%*!18&*!822<(!1<(+,-!%;&!&'&()1/)!

<*&! 8?! NGV*C!K,1&&1.! *&'&(/0! +9@8(%/,%! @/%;8-&,*.! +,20<1+,-!K'(+"0./.*1, /.>>.).'-2, AM!Z2, UMD2,

Z).9-"(:#)"-0, :#*1#99.. .! /,1! J+-*/(1(9#+, #-0*4.9(+# .! ;/'&! %;&! /:+0+%)! %8! *<('+'&! 8,! 1()! *<(?/2&*!

3O%%&(!&%!/0C.!D4##6C!

!

S;&! %(/,*?&(! @8%&,%+/0! ?(89! @/%+&,%*.! /,1! ?(89! %;&! *<(?/2&*! 8?! 8:b&2%*! 8%;&(! %;/,! NGV*.! 9<*%! /0*8! :&!

/2B,870&1-&1C!S;+*!9/ )!0&/1!%8!%;&!28,%/9+,/%+8,!8?!;/,1*!7;+2;!+,!%<(,!9/)!%(/,*?&(!8,%8!%;&!NGV.!8(!

9/)!1+(&2%0)!28,%/9+,/%&!%;&!1&'+2&!+?!+%!+*!@0/2&1!8,!%;&!*<(?/2&C!Q28%%!J!A0889?+&01.!3#YY46!28,20<1&1!

%;/%! 7;&,! 28,%/9+,/%&1! *<(?/2&*! 2/9&! +,%8! &'&,! :(+&?! 28,%/2%! 7+%;! ?+,-&(*! 8(! +,/,+9/%&! 8:b&2%*.! %;&(&!

7&(&! *<??+2+&,%! ,<9:&(*! 8?! 8(-/,+*9*! %(/,*?&((&1! %8! :&! 2<0%<(&1! /,1! &,<9&(/%&1C!A8)2&! &%! /0C.! 3#YYL6!

1&98,*%(/%&1!%;/%!,<(*&*!@&(?8(9+,-!/2%+'+%+&*!+,!%;&!(889*!8?!@/%+&,%*!7+%;!NWQ$.!7+%;!,8!1+(&2%!@/%+&,%!

28,%/2%.! 28,%/9+,/%&1! %;&+(! -08'&*! 7+%;! %;&! @/%;8-&,C! S;&(&! +*! /0*8! &'+1&,2&! 8?! ;&/0%;2/(&! 78(B&(*!

28,%/9+,/%+,-! %;&+(! ;/,1*! 7+%;! NWQ$.! \WH.!K'(+"0./.*1, /.>>.).'- .! ?(89! %8<2;+,-! :8%;! @/%+&,%*! /,1! %;&!

+,/,+9/%&! 8:b&2%*! +,! @/%+&,%*c! (889*F! /%! %+9&*.! %;&*&! :/2%&(+/! 7&(&! %;&,!%(/,*?&((&1! %8! 8%;&(! *<(?/2&*!

%;(8<-;!%8<2;!3V<2B(8!&%!/0C.!D44IF![(&,2;!&%!/0C.!D44"F!_<&((&(8!&%!/0C.!D4#DF!Q%+&?&0!&%!/0C.!D4##6C!!

!
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4 .11 Conclusion  
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Chapter 5  

Evaluati on of MCDs as Infection Hazards  
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5 .1 Introduction  

S;+*!*%/-&!8?!%;&!(&*&/(2;!+*!/!^</0+%/%+'&!&%;,8-(/@;+2!2/*&!*%<1).!%8!+1&,%+?)!7;&%;&(!%;&(&!/(&!/,)!

+,?&2%+8,! ;/R/(1*! 2/<*&1! :)! +,%(81<2+,-! /! NGV! +,%8! %;&! 8@&(/%+,-! %;&/%(&*.! /,1! +?! *8.! 2/,! %;&*&!

;/R/(1* ! :&! 28,%(800&1s! S;+*! +*! /! :+T1+(&2%+8,/0! @&(*@&2%+'&.! 28,*+1&(+,-! :/2%&(+/0! %(/,*?&(! ?(89! %;&!

1&'+2&!+,%8!%;&!2/(&!*&%%+,-.!/,1!28,%/9+,/%+8,!?(89!%;&!&,'+(8,9&,%!8,%8!%;&!1&'+2&!7;+2;!9/)!%;&,!

&,1!<@!+,!%;&!7+1&(!;&/0%;!/,1!*82+/0!2899<,+%)C!!

5 .2 Hazard a nalysis  

5 .2.1  Understanding the difference between a hazard and a risk  

S;&! %&(9*! g;/R/(1c! /,1! g(+*Bc! /(&! 8?%&,! <*&1! +,%&(2;/,-&/:0).! ;87&'&(.! %;&)! /(&! %78! '&()! 1+*%+,2%!
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*@&2+?+2! 28,%&X%! 7+%;+,! 7;+2;! +%! +*! :&+,-! /@@0+&1C! ]87&'&(.! %;&! 1&*2(+@%+8,*! (&'&/0! *+9+0/(! B&)78(1*!
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8#:'-, L@,W->.9.".(9+,(>,`#[#0/,#9/,M.+Q ,
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S;&!@(8:/:+0+%)!8?!/,!/1'&(*&!;&/0%;!&??&2%!/,1!
%;&!*&'&(+%)!8?!%;/%!&??&2%.!28,*&^<&,%+/0!%8!/!
;/R/ (13*6!+,!?881!3G$G.!D4#U6!

$, )!@/(%!8?!/!@(81<2%+8,!2;/+,!8(!/!@(81<2%!%;/%!
;/*!%;&!@8%&,%+/0!%8!2/<*&!/!*/?&%)!@(8:0&9!
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S; &!0+B&0+;881!%;/%!/!;/R/(1!7+00!/2%</00)!2/<*&!+%*!
/1'&(*&!&??&2%*.!%8-&%;&(!7+%;!/!9&/*<(&!8?!%;&!
&??&2%!3M+0@/%(+2B!&%!/0C.!D44=6!

S;&!+,%(+,*+2!/:+0+%)!8?!/,!/-&,%!8(!*+%</%+8,!%8!
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D4#46!
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S;&!0+B&0+;881!%;/%!/!@&(*8,!9/)!:&!;/(9&1!8(!
*<??&(*!/1'&(*&!;&/0%;!&??&2%*!+?!&X@8*&1!%8!/!
;/R/(1! 3]JQ$.!D4#L6!
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(&1<2&! %;&! (+*B.! :<%! +%! 78<01! :&! *<:b&2%! %8! @&8@0&! *&&+,-.! <,1&(*%/,1+,-.! /,1! /2%+,-! 8,! %;&! *+-,c*!

7/(,+,-C! !

!

S8!@<%!+%!98(&!*+9@0).! ]/R/(1! `!W+*B!>!K,2+1&,%!3Q+,-0&).!D44"6.! /,1!W+*B!>! ]/R/(1!X!V8*&.!7;&(&!

g18*&c!2/,!(&0/%&!%8!g&X@8*<(&c!3W8@&+B!J!_(/).!D44D6!8(!g'<0,&(/:+0+%)c!3e]O.!D4##:6 C!S;<*.!(&98'/0!

8?!&+%;&(!%;&!;/R/(1!8(!(+*B!@(&'&,%*!/,!+,2+1&,%!?(89!822<((+,-.!/,1!/!;/R/(1!@8*&*!,8!(+*B!+?!%;&(&!+*!

,8!28,%/2%!7+%;!+%.!8(!+?!%;&(&!+*!+99<,+%)!8(!(&*+0+&,2&!%8!%;&!/1'&(*&!&??&2%C!!

!

$!9&1+2+,&!8(!8%;&(!?8(9!8?!;&/0%;2/(&!%(&/%9&,%!28<01!:&!1&*2(+:&1!/*!/!;/R/(1!+?!+%!;/*!%;&!@8%&,%+/0!

%8! 2/<*&! ;/(9C! ] 87&'&(.! %;&! (+*B! 8?! %;/%! ;/(9! 9/)! :&! '&()! *9/00! @(8'+1&1! &??&2%+'&!

28,%(80*d9&/*<(&*!/(&!+,!@0/2&C!K?!/!@/%+&,%!28<01!*<??&(!;/(9!/*!/!(&*<0%!8?!%;&!9&1+2/0!+,%&('&,%+8,.!

%;&! 2;/,2&! 8?! %;&! ;/(9! 822<((+,-! /%! /! -+'&,! *&'&(+%)! 9/)! :&! 1&*2(+:&1! /*! /! 20+,+2/0! ( +*B!3ZPQ$.!

D44L/6C! G0+,+2/0! (+*B! +*! %;&! @(8:/:+0+%)! 8?! /! @/%+&,%! :&+,-! *<:b&2%! %8! /,! /1'&(*&! &'&,%! 3+C&C.! /,!

<,+,%&,1&1!+,b<()!8(!289@0+2/%+8,!%;/%!(&*<0%*!+,!1+*/:+0+%)!/%!%;&!%+9&!8?!1+*2;/(-&.!1&/%;!8(!@(808,-&1!

;8*@+%/0! *%/)6! 2/<*&1! :)! ;&/0%;! 2/(&! 9/,/-&9&,%! (/%;&(! %;/,! :)! %;&! @/%+&,%c*! <,1&(0)+,-! 1+*&/*&!

@(82&**!3A8,?/,%!&%!/0C.!D4#46C!!

!

G8,*+1&(+,-! %;&! @&(*@&2%+'&! 8?! %;+*! (&*&/(2;.! %;&! 28,%/9+,/%&1! 1&'+2&! +*! %;&! ;/R/(1.! /*! +%! ;/*! %;&!

@8%&,%+/0! %8! 2/<*&! ;/(9! :)! :&+,-! /! *8<(2&! 8?! '+/:0&! @/%;8-&,+2! :/2%&(+/! %;/%! 2/,! *<('+'&! 28,%/2%!

%(/,*?&(C! e;+0*%! /2B,870&1-+,-! %;&! &'+1&,2&! +,! @(&'+8<*! 2;/@%&(*.! %;/%! ,8%! /00! 1&'+2&*! 2/(()!

@/%;8-&,+2! 8(-/,+*9*! /,1! %;&(&! +*! '/(+/%+8,! +,! %;&! 0&'&0*! 8?! 28,%/9+,/%+8,.! +%! +*! +9@8**+:0&! %8!

1+??&(&,%+/%&!7+%;8<%!*<:b&2%+,-!%;&!1&'+2&*!%8!:/2%&(+/0!%&*%+,-C!Q8.!&((+,-!8,!%;&!*+1&!8?!*/?&%).!+%!;/*!

%8! :&! /**<9&1! %;/%! /00! 1&'+2&*! /(&!$("-9".#''& ! 28,%/9+,/%&1! <,0&**! %;&)! /(&! *<:b&2%&1! %8! &??&2%+'&!

1&28,%/9+,/%+8,C!$*!*<2;.!%;&!/**82+/%&1!(+*B*!(&0/%&!%8p!

¥! 28,%/2%!%(/,*?&(!%/B+,-!@0/2&.!%;&!g&X@8*<(&c.!/,1F!!

¥! %;&!&,'+(8,9&,%!/,1!%;&!@&8@0&!@(&*&,%.!%;&!g'<0,&(/:+0+%)cC!!

!

$*! @(&'+8<*0)! +1&,%+?+&1.! NGV*! /(&! 28,*%/,%0)! :&+,-! %/B&,! +,%8! %;&! @&(+8@&(/%+'&!&,'+(8,9&,%.!

+,%(81<2+,-! /! ;/R/(1! (&0/%+,-! %8! %;&! 2/((+/-&! 8?! 9+2(88(-/,+*9*! ?(89! 8<%*+1&! %;+*! /(&/C! P/%+&,%*!

<,1&(-8+,-!*<(-&()!/(&!'<0,&(/:0&!%8!+,?&2%+8,!?8(!9/,)!(&/*8,*.!+,20<1+,-!/-&.!@(& T&X+*%+,-!+00T;&/0%;.!

%;&+(! ,/%<(/0! :/((+&(*! %8! +,?&2%+8,! :&+,-! :(&/2;&1! &C-C! *B+,! :&+,-! 2<%.! /,1! %;&! +99<,8T*<@@(&**/,%!

&??&2%*! 8?! 1(<-*! /,1! 9&1+2+,&*! %;&)! /(&! -+'&,C! K?! %;&! 28,%/9+,/%&1! 1&'+2&! 289&*! +,%8! 28,%/2%! 7+%;!

@&8@0&!8(!8:b&2%*.!%;&,!%(/,*?&(!9/)!822<(.!7;+2; !+,%(81<2&*!:/2%&(+/!+,%8!%;&!&,'+(8,9&,%.!8(!/11*!%8!

%;&!:/2%&(+/0!08/1!8,!%;&!1&'+2&C!S;+*!+,!%<(,!9/)!:&!%(/,*?&((&1!0/%&(.!1<(+,-!%;&!*/9&!@(82&1<(&.!/!



!

U=!

!

! !

!

*<:*&^<&,%!8,&.!8(!&'&,!8<%*+1&!%;&!2/(&!&,'+(8,9&,%!7;&,!%;&!1&'+2&!+*!%/B&,! ;89&C!$,/0)*+*!8?!

%;+*!;/R/(1!+,!%;&!@&(+8@&(/%+'&!&,'+(8,9&,%!7+00!1&%&(9+,&!+?!%;&!(+*B*!/(&!(&/0+*&1.!/,1!+?!*8.!2/,!%;&)!

:&! (&98'&1! 8(! (&1<2&1! %8! /22&@%/:0&! 0&'&0*C! S;&(&! /(&! %;(&&! @8**+:0&! 8<%289&*! %8! %;&! &'/0</%+8,!

@(82&**p!

#C! Z8! ;/R/(1*! /(&! +1&,%+?+&1.! 7;+2;! 9&/,*! %;/%! (&-/(10&**! 8?! /,)! :/2%&(+/0! 28,%/9+,/%+8,! 8,! %;&!

1&'+2&*.!%;&(&!+*!,8!(+*BC!

DC! ]/R/(13*6!/(&!+1&,%+?+&1.!7;+2;!2/,!:&!28,%(800&1F!/-/+,.!%;+*!9&/,*!%;&(&!+*!,8!(+*B.!@(8'+1+,-!%;&!

28((&2%+'&!/2%+8,*!/(&!@&(?8(9&1C!!

EC! ]/R/(13*6!/(&!+1&,%+?+&1!7;+2;!2/,,8%!:&!28,%(800&1F!%;+*!78<01!+,1+2/%&!%;/%!28,%/9+,/%&1!1&'+2&*!

/(&!/!(+*B!/,1!*;8<01!:&!&X20<1&1!?(89!%;+*!&,'+(8,9&,%C!!

5 .2.2  Proactive hazard a nalysis  

P(8/2%+'&!;/R/(1!/,/0)*+*!+*!/,!/@@(8/2;!%8!+1&,%+?)+,-!/,1!&0+9+,/%+,-!8(!9+,+9+R+,-!;/R/(1*!:&?8(&!

%;&)!2/<*&!+,b<()!8(!;/(9 C!S;+*!/@@(8/2;!;/*!@(8'&,!<*&?<0!+,!%;&!9/,<?/2%<(+,-!/,1!?881!*&2%8(*.!/*!

7&00!/*!9&1+2/0!2/(&!7;&(&!+%!;/*!%;&!@8%&,%+/0!%8!(&1<2&!&((8(*!/,1!&,;/,2&!@/%+&,%!*/?&%)C!V+??&(&,%!

?8(9*!8?!@(8/2%+'&!;/R/(1!/,/0)*+*!/(&!&9@08)&1!+,!+,1<*%(+&*!8<%*+1&!;&/0%;2/(&.!98*%!8?!7;+2;!/(&!

&9@08)&1! '80<,%/(+0).! :<%!8,&! *<2;!@(8-(/9.! ]/R/(1!$,/0)*+*! /,1!G(+%+2/0!G8,%(80!P8+,%*!3]$GGP6.!

;/*!/!(&-<0/%8()!*%+9<0<*!7+%;+,!%;&!?881!+,1<*%()!8?!9/,)!28<,%(+&*!3N2V8,8<-;.!D44D6C!

!

]$GGP!+*!/!*%(<2%<(&1.!*)*%&9/%+2.!@(&'&,%+'&!%880!&9@08)+,-!/!^</0+%/%+'&!9&%;81808-)!%;/%!/@@0+&*!

%&2;,+2/0! /,1! *2+&,%+?+2! @(+,2+@0&*! %8! &'/0</%&.! 28,%(80.! /,1! @(&'&,%! *+-,+?+2/,%! +1&,%+?+&1! ;/R/(1*C!K%!

?<,2%+8,*!:)!1&*+-,+,-!*/?&%)!+,%8!%;&!@(82&**!:)!7;+2;!/!@(81<2%!+*!-&,&(/%&1.!?(89!%;&!@&(*@&2%+'&!

8?! %;&! 78(B&(*! +,! %;&! @(81<2%+8,! 0+,&C! K%! 18&*! ,8%! (&0)! 8,! @(81<2%! %&*%+,-! 8(! 08%! /22&@%/,2&! 2(+%&(+/.!

7;+2;! /**&**! %;&! &,1 T@(81<2%!3Q@&(1&(! J! Q%+&(.! D4#46.! +,*%&/1! +%!+,%(81<2&*! '/0+1/%&1! 28,%(80!

9&/*<(&*!+9@0&9&,%&1! /%!@(&T1&%&(9+,&1!2(+%+2/0!28,%(80!@8+,%*!3GGP*6!%;/%!9+-;%!%;(&/%&,!%;&!&,1!

@(81<2%!3_(+??+%;.!D44U6.!%;<*!9/,/-+,-!;/R/(1*!:&?8(&!%;&)!822<(C!]$GGP!+*!1&*2(+:&1!:)! ]&(%(/9@?.!

3D44U6!/*!/!t28,2&@%!8?!R&(8!&((8(t!3Z<00T[&;0&(TM8,R&@%6C![(89!/!;&/0%;2/(&!@&(*@&2%+'&.!%;&!-8/0!8?!

+9@0&9&,%+,-! ]$GGP!78<01! :&!%;&!1&%&2%+8,! /,1!28,%(80!8?!@8%&,%+/0!?/+0<(&!+,!%;&!2/(&!@(82&**!%8!

&0+9+,/%&!:/1!&??&2%*!?8(!%;&!@/%+&,%*!/,1!*&('+2&!<*&(*C!

!

]$GGP! 7/*! 8(+-+,/00)! 1&'&08@&1! +,! %;&! &/(0)! #YU4*! :)! %;&! P+00*:<()! G89@/,).! 78(B+,-! +,! 208*&!

2800/:8(/%+8,! 7+%;! %;&! Z/%+8,/0! $&(8,/<%+2! /,1! Q@/2&! $19+,+*%(/%+8,! 3Z$Q$6! /,1! %;&! aQ! $(9)!

f/:8(/%8(+&*.!%8!1&'&08@!/!*)*%&9!%8!&,*<(&!%;/%!%;&!?881!/,1!7/%&(!@(8'+1&1!?8(!*@/2&!%(/'&00&(*!7/*!

,8%! 28,%/9+,/%&1! 9+2(8:+/00).! 2;&9+2/00).! 8(! @;)*+2/00).! +,! /! 7/)! %;/%! 78<01! 0&/1! %8! &+%;&(! /! *@/2&!

9+**+8,!?/+0<(&!8(!2/%/*%(8@;&!3A/+(1!&%!/0C.!D44#F!]&(%(/9@?.!D44UF!N2G8)!J!W8*&,:0/%%.!D4#I6C!P(+8(!

%8! %;+*.! ?881! */?&%)! *)*%&9*! (&0+&1! 8,! &,1T@(81<2%! %&*%+,-! 9&%;81*! %;/%! 28<01! ,8%! @(8'+1&! %;&!

,&2&**/()!-</(/,%&&*.!+,!?/2%.!%8!&,*<(&!%;/%!%;&!?881!7/*!*/?&.!9/,<?/2%<(&(*!78<01!;/'&!;/1!%8!%&*%!

*8!9<2;!@(81<2%!%;/%!%;&(&!78<01!:&!0+%%0&!0&?%!?8(!/2%</0!<*&.!*8!/!@(&'&,%+'&!*)*%&9!7/*!(&^<+(&1C!$%!
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!

! !

!

%;+*!%+9&.!Z$Q$!;/1!9/,1/%&1!%;&!<*&!8?!GGP*!+,!%;&+(!&,-+,&&(+,-!9/,/-&9&,%.!*8!+%!7/*!/!08-+2/0!

*%&@!%8!/@@0)!%;+*!*/9&!@(82&**!%8!?881!9/,<?/2%<(+,-!3Q@&(1&(!J!Q%+&(.!D4#46C!S;&!GGP!/@@(8/2;!

/18@%&1! :)! Z$Q$! ;/1! ?+(*%! :&&,! @(/2%+2&1! +,! %;&! 9<,+%+8,*! +,1<*%()! /*! /! 9&/,*! %8! &,*<(&! %;&!

(&0+/:+0+%)!8?!*;&00*.!/,1!%;&!$(9)!f/:8(/%8(+&*!7&(&!<*+,-![/+0<(&!N81&*!/,1!H??&2%*!$,/0)*+*!3[NH$6!

%8!%&*%!%;&!(&0+/:+0+%)!8?!7&/@8,*! /,1!&,-+,&&(+,-! *)*%&9*C!A/*&1!8,!%;&*&!@(+,2+@0&*.!P+00*:<()! /,1!

Z$Q$! (&^<+(&1!%;&!28,%(/2%8(*! /,1! *<@@0+&(*!%8!+1&,%+?)! /,1!&0+9+,/%&! t2(+%+2/0!?/+0<(&! /(&/*u!+,!%;&+(!

*)*%&9*C!Q;8(%0)!/?%&(!%;+*.!/!?881!*/?&%)!+**<&!+,!8,&!8?!%;&!P+00*:<()!@(81<2%*.!-0/**!28,%/9+,/%+8,!+,!

/!:/:)!?881!+,-(&1+&,%.!0&1!%8!%;&!289@/,)!/@@0)+,-!%;&!GGP!@(82&**!%8!+%*!87,!?881!9/,<?/2%<(+,-!

*)*%&9*C!

!

$(8<,1!%;&!%+9&!8?!%;&*&!1&'&08@9&,%*.!%;&![881!/,1!$-(+2<0%<(&!O(-/,+R/%+8,!8?!%;&!a,+%&1!Z/%+8,*!

3[$O6!/,1!%;&!e8(01!]&/0%;!O(-/,+R/%+8,!3e]O 6!7&(&!*&&B+,-!%8!1&'&08@!;/(98,+*&1!+,%&(,/%+8,/0!

?881!*%/,1/(1*!%8!@(8%&2%!28,*<9&(!;&/0%;!/,1!@(898%&!?/+(!@(/2%+2&*!+,!?881!%(/1&C!K,!#YUE!%;&!#U%;!

e8(01! ]&/0%;! $**&9:0)! /@@(8'&1! ?8(9/%+8,! 8?! %;&! G81&X! $0+9&,%/(+<*! G899+**+8,! 3G$G6.! /! :81)!

(&*@8,*+:0&!?8(!+9@0&9&,%+,-!/! i8+,%![$Ode]O![881!Q%/,1/(1*!P(8-(/99& C!S;&!G$G!/%!%;&+(!87,!

U%;!*&**+8,!+,!#YUY.!/18@%&1!%;&!gW&2899&,1&1!K,%&(,/%+8,/0!G81&!8?!P(/2%+2&T_&,&(/0!P(+,2+@0&*!8?!

[881!])-+&,&c.!7;+2;!+,20<1&1!-<+1&0+,&*!?8(!/@@0)+,-!/,!]$GGPT:/*&1!/@@(8/2; !7;&(&'&(!@8**+:0&!

%8! &,;/,2&! ?881! */?&%)! 3$,,&X! %8! G$GdWGP! #T#YUY63G$G.! D44E6C! e;+0*%! %;&(&! +*! ,8! &'+1&,2&! 8(!

(&?&(&,2&!%8!*<--&*%!%;+*!1&'&08@9&,%!7/*!+,?0<&,2&1!:)!%;&!Z$Q$!+,+%+/%+'&.!+%!*&&9*!<,0+B&0)!?8(!%78!

?881!*/?&%)!*)*%&9*!?82<*&1!8,!2(+%+2/0!28,%(80!@8+,%!9&%;81808-)!%8!:&!/<%8,898<*0)!2(&/%&1!+,!%;&!

*/9&!1&2/1&C!K,1&&1.!+,!%;&!*/9&!)&/(!3#YUY6.!<,1&(!28,%(/2%!%8!%;&!a,+%&1!Q%/%&*![881!/,1!V(<-!

$19+,+*%(/%+8,! 3aQ[V$6.! P+00*:<()! 1&'&08@&1! /! %(/+,+,-! @(8-(/9! ?8(! ?881! +,*@&2%8(*! 2/00&1! t[881!

Q/?&%)!%;(8<-;!%;&!]/R/(1!$,/0)*+*!/,1!G(+%+2/0!G8,%(80!P8+,%!Q)*%&9u!3N2G8)!J!W8*&,:0/%%.!D4#I6C!!

!

S;&!G81&!8?!P(/2%+2&!;/*!*+,2&!:&&,!(&'+*&1!+,!#YLY.!#Y=I.!#YYL.!/,1!D44E.!%8!1&'&08@!%;&!]$GGP!

@(+,2+@0&*.! %8! /11! 1&?+,+%+8,*! /,1! *&2%+8,*! 8,! @(&(&^<+*+%&! @(8-(/99&*.! &1<2/%+8,! /,1! %(/+,+,-.!

+9@0&9&,%/%+8,!/,1!9/+,%&,/,2&!8?!%;&!]$GGP!@0/,.!/,1!-<+1&0+,&*!?8(!%;&!(&-<0/%8()!/**&**9&,%!8?!

]$GGP! 3G$G.! D4#U6C! S;&! 98*%! *+-,+?+2/,%! 2;/,-&! %88B! @0/2&! +,! #YYL.! 7;&,! %;&! 8(+-+,/0! %;(&&!

]$GGP!@(+,2+@0&*!-(&7!%8!:&289&!%;&!*&'&,!@(+,2+@0&*!%;/%!1&?+,&!]$GGP!%81/)C!]$GGP!+*!,87!%;&!

98*%!7+1&0)!<*&1!9&%;81!?8(!/**&**+,-!@8%&,%+/0!?881!*/?&%)!;/R/(1*!+,!%;&!?881!+,1<*%(+&*!/2(8**!%;&!

-08:&!/,1!+*!/!(&^<+(&9&,%!8?!+,%&(,/%+8,/0!?881!0&-+*0/%+8,.!(&-<0/%+8,!/,1!2&(%+?+2/%+8,!*%/,1/(1*C!

5 .2.3  Production line  

K,! +%*! @<(&*%! ?8(9.! ]$GGP! +*! 28,2&(,&1! *80&0)! 7+%;! ?881! */?&%).! ;87&'&(.! %;&! 9&%;81808-)! :&;+,1!

]$GGP!+*!*<+%/:0&!?8(!9<2;!7+1&(!/@@0+2/%+8,!3$KG.!D44Y6C!$*!9&,%+8,&1!/:8'&.! %;&!?/2%!%;/%!]$GGP!

/**&**&*!%;&! @(81<2%+8,!@(82&**.!(/%;&(!%;/,!&'/0</%+,-!8<%289&*!7;&(&!+%!9/)!:&!%88!0/%&!%8!@(&'&,%!

;/(9.!9/B&*!+%!*<+%/:0&!?8(!28,*+1&(/%+8,!+,!;&/0%;2/(&C!K,!@/(%+2<0/(.!?8(!2/(&!/2%+'+%+&*!/,1!@/%;7/)*!

%;/%!?<,2%+8,!+,! /!0+,&/(!9/,,&(.!0+B&!%;&!@&(+8@&(/%+'&!&,'+(8,9&,%.!7;+2;!+*!%;&!?82<*!8?!%;+*!*%<1)C!



!

L4!

!

! !

!

S;&(&!/(&!%;(&&!1+*%+,2%!+,%&(082B+,-!/(&/*!8?!2/(&!?8(!@/%+&,%*!<,1&(-8+,-!/!*<(-+2/0!@(82&1<(&.!7;+2;!

/(&!/,/&*%;&%+2*.!*<(-&().!/,1!(&28'&()!3/0*8!(&?&((&1!%8!/*!%;&!P8*%T$,/& *%;&%+2!G/(&!a,+%!3P$Ga66C!

e +%;+,!&/2;!8?!%;&*&!/(&/*!%;&(&!/(&!*%(<2%<(&1.!(&-<0/(!*&^<&,2&*!8?!/2%+'+%)!%;/%!@(898%&!&??+2+&,2).!

/22<(/2).! /,1! */?&%).! 7+%;! &/2;! 9&9:&(! 8?! %;&! *<(-+2/0! %&/9! B,87+,-! 7;/%! *;8<01! :&! 18,&.! /,1!

7;&,! 3W8%;(82B! J! N2H7/,.! D4#I6C! K%! +*! %;+*! @/%%&(,! 8?! 2/(&! %;/%! /0087*! ?8(! 8@&(/%+,-! 0+*%*! %8! :&!

@(81<2&1.! 7+%;! &/2;! *<(-+2/0! 2/*&! :&+,-! /**+-,&1! /,! &*%+9/%&1! 1<(/%+8,! 7;&,! 2/((+&1! 8<%! :)! /!

@/(%+2<0/(!*<(-&8,C!G/*&*! /(&!%;&,!/0082/%&1!%8!/,!8@&(/%+,-!0+*%!+,!,<9:&(*!%;/%!9/B&!8@%+9<9!<*&!8?!

%;&! %+9&! /'/+0/:0&.! 7;+0*%! /0*8! 28,*+1&(+,-! ?/2%8(*! *<2;! /*! %;&! 2(8**T+,?&2%+8,! @8%&,%+/0!?(89! B,87,!

+,?&2%&1!2/*&*!9&/,+,-!%;&)!*;8<01!:&!@0/2&1!0/*%!8,!%;&!0+*%.!&%2C!O:'+8<*0).!%;&(&!/(&!'/(+/%+8,*!+,!

7;/%!+*!(&^<+(&1!?8(!&/2;!@/%+&,%!+,!8(1&(!%8!@(8'+1&!/@@(8@(+/%&!+,1+'+1</0+*&1!2/(&.!/,1!822/*+8,/00)!

<,@0/,,&1!+,2+1&,%*!822<(.!:<%!%;&*&!/(&!/@@(8/2;&1!+,!%;&!*/9&!*%(<2%<(&1.!9&%;81+2/0!9/,,&(C!$*!

/!28,*&^<&,2&.!*<(-+2/0!@/%+&,%*!7+00!-&,&(/00)!<,1&(-8!%;&!*/9&!@(82&**!?8(!/,)!*<(-+2/0!@(82&1<(&.!

7;+2;!2/,!:&!28,1&,*&1!+,%8!%;&!?80087+,-!*%&@*p!/((+'&!+,!%;&!/,/&*%;&%+2!(889.!/,/&*%;&%+2.!%(/,*?&(!

%8!8@&(/%+,-!%/:0&.!@8*+%+8,+,-.!@(&@@+,-.!1(/@+,-.!*<(-+2/0!@(82&1<(&.!1(&**+,-*.!%(/,*?&(!%8!(&28'&().!

98,+%8(+,-! /,1! /**&**9&,%.! %(/,*?&(! :/2B! %8! 7/(1! 3P;+00+@*.! D4#LF! W8%;(82B! J! N2H7/,.! D4#IF!

e881;&/1!J![<1-&.!D4#D6 C!

!

V<(+,-! 9/,)! )&/(*! 8?! 78(B+,-! /*! /! @&(+8@&(/%+'&! @(/2%+%+8,&(.! %;+*! (&*&/(2;&(! ;/*! 7+%,&**&1!

2800&/-<&*!9/B&!28008^<+/0!(&?&(&,2&!%8!*<(-+2/0!0+*%*!:&+,-!g@(81<2%+8,!0+,&*c!8(!g*<@&(9/(B&%!^<&<&*c.!

/,1! $,1&(**8,.!_+??8(1.!J!Z+0**8,.!3D4#I6! (&@8(%&1!8@&(/%+,-!%;&/%(&!9/,/-&(*!&X@(&**+,-!%;/%!%;&!

-8/0! +*! %8! g-&%! %;(8<-;c! /*! 9/,)! 8@&(/%+8,*! /*! @8**+:0&! +,! 8(1&(! %8! 9&&%! @(81<2%+8,! -8/0*C! S;+*!

9&2;/,+*%+2!8<%289&T?82<*&1!'+&7!8?!%;&!@&(+8@&(/%+'&!&,'+(8,9&,%!;/*!:&&,!&2;8&1!:)!8%;&(*.!?8(!

&X/9@0&.![8X.! 3#YYD.!#YYY6!<,1&(%88B! /,!&%;,8-(/@;+2!1&28,*%(<2%+'&! *%<1)!8?! /! 1/)! *<(-&()!<,+%.!

/,1!+,!;+*!8@+,+8,.!9/,)!2;/(/2%&(+*%+2*!8?!%;&!@(81<2%+8,!0+,&!7&(&!&'+1&,%.!7+%;!gg"%-,+.)Q,$-0+(9,#+,

"%-,0#?,1#"-0.#',#9/,"%-,%-#'-/,$-0+(9,#+,"%-,$0(/*)" cc!3[8X.!#YYY.!@C!#E4=6C!Q+9+0/(0).!*%<1+&*!+,%8!

*<(-+2/0! 2/(&! ;/'&! (&?&((&1! %8! @/%+&,%*! 0+B&,+,-! +%! %8! :&+,-! 8,! /! g28,'&)8(! :&0%c!3N8%%(/9.! D4##F!

e+-&,*.!#YYL6.!7;+0*%!A)(,&.!3D4##6!&'&,!7( 8%&!%8!;+*!082/0!,&7*@/@&(!+,!A+(9+,-;/9!%8!&X@(&**!;+*!

'+&7*!8,!%;&!g@(81<2%+8,!0+,&!*<(-&()c!;&!&X@&(+&,2&1!?80087+,-!08,-!7/+%*!/*!/,!+,@/%+&,%!/,1!9<0%+@0&!

1+*2;/(-&*! ?(89! ;8*@+%/0! 7+%;8<%! %(&/%9&,%C! ]87&'&(.! %;+*! /@@(8/2;! 2/,.! /%! %+9&*.! :&! '+&7&1!

@8*+%+'&0)! /,1! 9/)! &'&,! :&! 822<((+,-! +,%&,%+8,/00)F!V8,,&00).! 3D4#E6! (&@8(%&1! 8,! 2899&,%*! :)! %;&!

Z]Q! 289@&%+%+8,! (&-<0/%8(.! 7;8! *%/%&1! %;/%! ;8*@+%/0*! *;8<01! +9@8(%! /! @(81<2%+8,! 0+,&! /@@(8/2;! %8!

*<(-&().! 0+B&! %;/%! <*&1! +,! K,1+/.! +,! 8(1&(! %8! 2<%! 28*%*C! W&-/(10&**.! %;&! ?/2%! %;/%! %;&! @&(+8@&(/%+'&!
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5 .2.4  HACCP applications in healthcare  
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28998,0)!2+%&1C!S;&!/+9!8?!%;&!;/R/(1!/,/0)*+*!7/*!%8!+1&,%+?)!/,)%;+,-!+,%&(?&(+,-!7+%;!%;&!8:b&2%+'&!

8?!/,)!*&2%+8,!8(!7+%;!%;&!8'&(/00!/+9!8?!%;&!@(8-(/99&C!$-/+,.!b<*%!/*!7+%;!A/+(1!&%!/0C.!3D44#6.!%;&!

9&%;81!7/*!*<22&**?<0!+,!;+-;0+-;%+,-!/!,<9:&(!8?!+9@8(%/,%!@(8:0&9*!%;/%!;/1!,8%!:&&,!+1&,%+?+&1!:)!

%;&! 28,'&,%+8,/0.! 9/+,0)! ^</,%+%/%+'&! &'/0</%+8,! 9&%;81*! <*&1! +,! %;&! @/*%.! :<%! %;&! /<%;8(*! *;87&1!

;87!(&*8<(2&!+,%&,*+'&!+%!7/*!%8!&*%/:0+*;!%;&!7;80&!28,2&@%!8?!%;&!]$GGP.!&*@&2+/00)!7;&,!+,'80'+,-!

/! ;<-&! ,<9:&(! 8?! 1+??&(&,%! @(8?&**+8,/0! -(8<@*! /,1! 8(-/,+R/%+8,*C! [(89! /,8%;&(! ;&/0%;2/(&!

@&(*@&2%+'&.!_(+??+%;.!3D44U6!/,1! r;&,-.!_/8.!S/,.!J!G/8.!3D4#E6 !/@@0+&1!]$GGP!%8!%;&!&,18*28@&!

20&/,+,-! /,1!1+*+,?&2%+,-!@(82&**C!S;&!?8(9&(!+1&,%+?+&1!%;/%!]$GGP!0&1!%8!&??+2+&,%!9/,/-&9&,%!8?!

&X+*%+,-! -<+1&0+,&*.! 7;+0*%! %;&! 0/%%&(! +1&,%+?+&1! /,1! 1&/0%! 7+%;! ;/R/(1*!:&+,-! 2/<*&1! :)! 20&/,+,-!

+,28,*+*%&,2+&*C!M8b+9/! &%! /0C.! 3D44=6! *+9+0/(0)! &9@08)&1! ]$GGP! @(+,2+@0&*! %8! 7/*%&! 9/,/-&9&,%!

?(89! /,! &,18*28@)! <,+%! +,! /! ;8*@+%/0! +,! i/@/,C! S;&+(! (&*<0%*! *<--&*%&1! %;/%! +9@0&9&,%/%+8,!



!

L" !

!

! !

!

*+9<0%/,&8<*0)! /2289@0+*;&1! @(&'&,%+8,! 8?! ;&/0%;! ;/R/(1*.! (&1<2%+8,! 8?! &,'+(8,9&,%/0! 08/1.! /,1!

28,%/+,9&,%!8?!%;&!28*%!8?!7/*%&!1+*@8*/0C!Q%+00!?82<*&1!8,!20&/,+,-!/,1!+,?&2%+8,!28,%(80.!:<%!?(89!/!

1+??&(&,%! *%/,1@8+,%.![+b/,.! y8*%/( TS<(B.! J! G&,2+z.! 3D44I6! &'/0</%&1! %;&! /,%+9+2(8:+/0! &??&2%!8?! %;&+(!

;8*@+%/0! 0/<,1()! +,! 8(1&(! %8! @(&'&,%! (&28,%/9+,/%+8,! 8?! %&X%+0&*C! S;&)! <%+0+*&1! %78! 1+??&(&,%! (+*B!

9/,/-&9&,%! %880*! +,! %;&+(! @(8b&2%.! %;&! ]$GGP! %8! /,/0)*&! %;&! @(82&1<(&*! /,1! %;&! W$fT_r! YYD!

9+2(8:+808-+2/0!*%/,1/(1*!3]8;&,*%&+,!K,*%+%<%&.!D4#D6!%8!/**&**!%;&!%&X%+0&*C!S;&!(&*<0%*!8?!%;&!*%<1)!

*;87&1!/!*<22&**?<0!289: +,/%+8,!8?!%;&*&!%78!9&%;81*C!!

!

W&*&/(2;! -(8<@*! ;/'&! /0*8! &'/0</%&1! %;&! @8**+:+0+%)! 8?! +9@0&9&,%+,-! %;&! ]$GGP! +,! %;&! ?+&01! 8?!

+,?&2%+8<*! 1+*&/*&*C! $@/(%! ?(89! %;&! +1&,%+?+2/%+8,! 8?! %;&! 2/<*&! 8?! /,! 8<%:(&/B! %;&)! ;/'&! <*&1! %;&!

]$GGP! %8! &'/0</%&! %;&! 9/,/-&9&,%! @(82&**! +,! 2/*&! 8?! /,! 8<%:(&/B! /*! 7&00! /*! +,! %;&! (+*B!

/**&**9&,%! /,1! +,! %;&! 1&%&(9+,/%+8,! 8?! @(&'&,%+8,! 9&/*<(&*!3H19<,1*! &%! /0C.! D4#E.! D4#UF!

M(<9B/9@!&%! /0C.!D44Y6C! [8(!&X/9@0&.!M+0@/%(+2B.!P(+&%8.!J!e+--0&*78(%;.!3D44=6! /@@0+&1! ]$GGP!%8!

*+,-0&!(889!+*80/%+8,!@(82&1<(&*!?8(!@/%+&,%*!7+%;!/,!&@+1&9+808-+2/00)!+9@8(%/,%!+,?&2%+8<*!1+*&/*&!8(!

28,1+%+8,C!S;&!@(/2%+2&!8?!+*80/%+8,!%8!@(&'&,%!%;&!%(/,*9+**+8,!8?!+,?&2%+8,!0&,%!+%*&0?!%8!%;+*!/@@(8/2;!

1<&!+%!:&+,-!@(82&**!/,1!@(81<2%!1(+'&,!+C&C!,8!%(/,*9+**+8,!8?!+,?&2%+8,!/,1!,8!;/(9?<0!&??&2%*!%8!%;&!

+*80/%&1!+,1+'+1</0C!S;&!/<%;8(*!(&@8(%&1!%;/%!+,+%+/0!%&*%+,-!*<--&*%&1!%;&!%880!7/*!/22&@%/:0&!?8(!<*&.!

:<%! ?<(%;&(! *%<1)! 78<01! +1&,%+?)! +%*! @8%&,%+/0! 28,%(+:<%+8,! %8! ;&/0%;2/(&! 78(B&(*c! B,870&1-&! /,1!

@(/2%+2&!+,!%;+*! /(&/C!H'+1&,2&!8?!%;+*! *<:*&^<&,%! *%<1)!+*! ,8%!/@@/(&,%.! /,1!+%c*!<,1&(*%881!%;/%!+%!

1+1,c%!%/B&!@0/2&!3M+0@/%(+2B.!@&(*8,/0!2899<,+2/%+8,.!#I%;!Z8'&9:&(!D4#U6C! ]$GGP! ;/*! /0*8! :&&,!

<*&1!+,!/<1+%*!<,1&(%/B&,!:)!%;&!aM!]&/0%;!P(8%&2%+8,!$-&,2)!+,!28,,&2%+8,!7+%;!,/%+8,/0!*)*%&9*!?8(!

%&*%+,-! @/%+&,%*! ?8(! ]K\.! /,1! %;&! @(8'+*+8,! 8?! +((/1+/%&1! :0881! @(81<2%! %8! @/%+&,%*! +,! /,! Z]Q! S(<*%!

3Z]Q!A0881! /,1!S(/,*@8(%.!D44Y6C!S;&!Z/%+8,/0!A/2%&(+808-)! f/:8(/%8().! 7;+2;! *2(&&,*! /00!%+**<&*!

(&%(+&'&1!:)!Z/%+8,/0!A0881!Q&('+2&!S+**<&!A/,B*.!*%+00!<*&*!%;&!]$GGP!/@@(8/2;!%8!+1&,%+?)!2(+%+2/0!

@8+,%*!+,!%;&+(!@(82&**&*!7;&(&!%;&(&!+*!/!(+*B!8?!/!9+2(8:+808-+2/0!;/R/(1!289@(89+*+,-!%;&!*/?&%)!8?!

%;&!?+,/0!@(81<2%!3Z]Q!A0881!/,1!S(/,*@8(%.!D4#U6C!

!

$,! /1'82/%&! 8?! +%*! <*&.!W+2;/(1*.! 3D44D6! /**&**&1! ]$GGP! /*! 8,&! 8?! %;&! %880*! /%! %;&! 1+*@8*/0! 8?!

+,?&2%+8,!28,%(80!%&/9*.!2+%+,-!@(&'+8<*!&X/9@0&*!8?!+%*!/@@0+2/%+8,!3A/+(1!&%!/0C.!D44#F!]<,%&(.!#YY#6.!

7;+0*%! *<--&*%+,-! %;/%! %;&! @(82&**! 28<01! :&! ?<(%;&(! <*&1! %8! /,/0)*&! %;&! +,?&2%+8,! 28,%(80! @(/2%+2&*!

1<(+,-!<(+,/()!2/%;&%&(+*/%+8,.!%;&!1+*+,?&2%+8,!8?!&,18*28@&*.! /,1!%;&!+,*&(%+8,! /,1!9/,/-&9&,%!8?!

+,%(/'&,8<*!0+,&*C!W+2;/(1*!7&,%!8,!%8!1&98,*%(/%&!;87!%;+*!9+-;%!:&!/@@0+&1.!@(&*&,%+,-!/,!&X/9@0&!

8?!%;&!0/%%&(!<*+,-!%;&!(&0&'/,%!&@+2!P(8b&2%!-<+1&0+,&*!3P(/%%!&%!/0C.!D44#.!@@C!Q"LTUL6!/*!%;&!*8<(2&!8?!

%;&!28,%(80!9&/*<(&*!?8(!%;&!+1&,%+?+&1!;/R/(1*C!S;+*!/<%;8(c*!&,%;<*+/*9!?8(!%;&!]$GGP!@(82&**!+,!

%;&! 9/,/-&9&,%! 8?! +,?&2%+8,! 28,%(80! @(8:0&9*! 7/*! &'+1&,%! +,! %;&! 28,20<1+,-! *&2%+8,! 8?! %;&! @/@&(.!

%+%0&1!gA&,&?+%*cC!S;&! ]$GGP!*)*%&9!7/*! /0*8!@(898%&1!:)!%;&!G;+&?!N&1+2/0!O??+2&(!3GNO6!?8(!%;&!

aM!V&@/(%9&,%!8?!]&/0%;!+,!%;&!@<:0+2/%+8,!b.99.94,b#&+7,b(0Q.94,8(4-"%-0,"(,M-/*)-,`-#'"%)#0-,

Z++().#"-/, c9>-)".(9, .9, D94'#9/ ! 3V].! D44E6.! 7;&(&! +%! 7/*! *%/%&1! %;/%! t8%-, 9-?, c9+$-)"(0, (>,



!

LI !

!

! !

!

A.)0(:.('(4&,#9/,"%-,I#".(9#',J#".-9",!#>-"&,Z4-9)&,?.'',?(0Q,d(.9"'&,"(,-9+*0-,"%#","%-,"-)%9.]*-+,(>,

N0((",)#*+-,#9#'&+.+O,#9/,"%-,1-"%(/('(4&,(>,`#[#0/,Z9#'&+.+,#9/,K0.".)#',K(9"0(',J(.9",B`ZKKJE,#0-,

/-;-'($-/, >(0, %-#'"%)#0-, #++().#"-/, .9>-)".(9, #9/, #$$'.-/, .9, -;-0&, '()#', I`!, (04#9.+#".(9 u! 3@C#D6C!

V&*@+%&!%;+*.!%;&(&!+*!0+%%0&!&'+1&,2&!8?! /,)! /2%+8,! :&+,-!%/B&,!<,%+0!D44U!7;&,!%;&!Z/%+8,/0!P/%+&,%!

Q/?&%)! $-&,2)! 3ZPQ$6! (&?&(! %8! %;&! GNOc*! *%/%&9&,%! +,! /,! 8'&('+&7! 8?! %;&+(! (+*B! /**&**9&,%!

@(8-(/99&*! 3ZPQ$.! D44U6C! S;&! 182<9&,%! *%/%&*! %;/%! +,! (&*@8,*&.! %;&)! ;/1! 1&'&08@&1! /,1!

+9@0&9&,%&1!/!(+*B!/**&**9&,%!/,1!(88%!2/<*&!/,/0)*+*!@(8-(/99&!?8(!;8*@+%/0T/2^<+(&1!+,?&2%+8,*C!

a,1&(!%;&! *<: T;&/1+,-! W+*B!$**&**9&,%! N81&0*.!%;&)! *<--&*%!%;/%! /%!%;&!%+9&!8?!@<:0+2/%+8,!%;&(&!

7&(&!8'&(!"4!*<2;!%880*!<*&1!+,!+,1<*%().!:8%;!@(8*@&2%+'&!/,1!(&/2%+'&.!*89&!8?!7;+2;!7&(&!/0(&/1)!

:&+,-!<*&1!+,!;&/0%;2/(&!%8!+1&,%+?)!@8%&,%+/0!?/+0<(&*!8(!(&/*8,*!?8(!?/+0<(&*C!]$GGP!7/*!0+*%&1!+,!%;&!

-+'&,! &X/9@0&*.! ;87&'&(.! (/%;&(! %;/,! &,18(*+,-! %;+*! %880.! /*! 7/*! @(&'+8<*0)! %;&! 2/*&! +,! D44E.! %;&!

ZPQ$! *<--&* %&1!%;/%! t!(1-, )(11-9"#"(0+,1#&,>--', "%#", "%-+-,e-a.+".94, "(('+f,#0-, )(9+*1.94,#9/,

*99-)-++#0.'&, )(1$'-a@, 8%-, IJ!Z, .+, #//0-++.94, "%.+, :&, /-;-'($.94, +.1$'-0, $0(#)".;-, 0.+Q,

#++-++1-9", "(('+,+$-).>.)#''&,>(0, "%-, I`! u!3@C#D6C!S;+*!78<01!&X@0/+,!7;)!%;&(&!+*!'&()!0+%%0&.!+?! /,).!

?<(%;&(!(&?&(&,2&!*@&2+?+2!%8!]$GGP!+,!0/%&(!(&*8<(2&*!@(81<2&1!:)!%;&!Z]QC!

5 .2.5  Prerequisites  

A&?8(&!<,1&(%/B+,-!/!]$GGP!*%<1)!/,!8(-/,+*/%+8,!*;8<01!;/'&!+,!@0/2&!:/*+2!8@&(/%+,-!@80+2+&*!/,1!

@(82&1<(&*.! (&?&((&1!%8! /*!P(&(&^<+*+%&*!3+C&C! (&^<+(&1! /*! /!@(+8(!28,1+%+8,6!%;/%! /11(&**!8@&(/%+8,/0!

28,1+%+8,*.! /0087+,-! %;&! ]$GGP! *)*%&9! %8! ?82<*! 8,! %;8*&! ;/R/(1*! ,8%! 28,%(800&1! :)! 8%;&(! 9&/,*C!

e+%;8<%!%;&*&.!]$GGP!@0/,*!9/)!&,1!<@!,&&1+,-!%8!:&!98(&!289@0&X!3G<*/%8!&%!/0C.!D4#D6C!Q89&!

&X/9@0&*!8?!@(&(&^<+*+%&!@(8-(/99&*!+,20<1&p!

¥! H*%/%&*!/,1!:<+01+,-!@80+2)!

¥! Q98B+,-.!&/%+,-!/,1!1(+,B+,-!@80+2)!!

¥! G0&/,+,-!*2;&1<0&*!/,1!;)-+&,&!/<1+%*! !

¥! Q<@@0+&(!/@@(8'/0!@(82&1<(&*!!

¥! O@&(/%+,-!@(82&1<(&*!/,1!+,*%(<2%+8,*!!

¥! K,?&2%+8,!@(&'&,%+8,!/,1!28,%(80!

¥! i8:!1&*2(+@%+8,*!/,1!(&*@8,*+:+0+%+&*!!

¥! Q%/??!%(/+,+,-!3$KG.!D44YF!_(+??+%;.!D44U6!

!

K,! %;+*! (&*&/(2;.! %;&! @(&(&^<+*+%&*! 7+00! :&! 082/0.! ,/%+8,/0! /,1! +,%&(,/%+8,/0! @80+2).! @(8%8280! /,1!

-<+1/,2&! 8,! +,?&2%+8,! @(&'&,%+8,! /,1! 28,%(80! @(82&1<(&*C! S;&*&! +,?8(9! 7;&%;&(! /! NGV! +,! %;&!

;&/0%;2/(&!*&%%+,-!28<01!:&!+,'80'&1!+,!2(8**T28,%/9+,/%+8,!&'&,%*.!@8%&,%+/00)!78(*&,+,-!/,)!;/R/(1.!

8(!<,1&(9+,+,-!/,)!28((&2%+'&!/2%+8,*C!



!

LU!

!

! !

!

5 .2.5.1  In  the NHS Trust  

S;&!Z]Q!*&%%+,-!7;&(&!%;&!8:*&('/%+8,*!%88B!@0/2&! ;/*! ,8!@80+2+&*! *@&2+?+2/00)! (&0/%+,-!%8!+,?&2%+8,!

28,%(80! 8(! <*&! 8?! NGV*! +,! %;&! @&(+8@&(/%+'&! &,'+(8,9&,%C!e;&, ! / ! [(&&189! 8?! K,?8(9/%+8,! (&^<&*%!

7/*!*<:9+%%&1!?8(!28@+&*!8?!S(<*%!@80+2+&*!(&?&((+,-!%8!NGV!<*&!3*&&!G;/@%&(!L6.!%;&)!(&@0+&1p!

\c,%#;-,#+Q-/,(*0,.9>-)".(9,$0-;-9".(9,#9/,)(9"0(',"-#12,?-,/(,9(",%#;-,#,+$-).>.),$('.)&,(9,
/-)(9"#1.9#".(9,(>,1(:.'-,/-;.)-+,B.",.+,+(1-"%.94,"%-&,#0-,)(9+./-0.94E2,"%-&,)*00-9"'&,>#'',

*9/-0,(*0,)'-#9.94, $('.).-+,#9/,/-)(9"#1.9#".(9,(>,1-/.)#',/-;.)-+,$0("()('@,Bg("%,
#""#)%-/@E_,

]87&'&(.!7;&,!%;&*&!%78!182<9&,%*!7&(&!+,%&((8-/%&1.!%;&(&!7/*!,8!9&,%+8,!8?!*/+1!1&'+2&*C!e+%;!

,&+%;&(! @80+2)! 20&/(0)! +,1+2/%+,-! +%*! /@@0+2/:+0+%)! %8! NGV*.! *%/??! 9&9:&(*! 78<01! ?+(*%! ,&&1! %8! +1&,%+?)!

%;/%!%;&*&!@80+2+&*!/(&!*<@@8*&10)!(&0&'/,%!%8!%;&+(!NGV*.!/,1!;/'+,-!18,&!*8.!%;&,!9/B&!%;&+(!87,!

+,%&(@(&%/%+8,!8?! ;87!%;&!28,%&,%!*;8<01! :&! /@@0+&1C!S;&!8,0)!+,*%(<2%+8,*!%;/%!%;+*! (&*&/(2;&(!28<01!

?+,1.!%;/%!28<01!:&!28,*+1&(&1!(&0&'/,%!?8(!NGV*.!7/*!/!7/(,+,-!/:8<%!&0&2%(+2/0!*/?&%)!/,1!1/9/-&!

%;/%!28<01!:&!2/<*&1!:)!?0<+1*.!/,1!%;&!8'&(/(2;+,-!*%/%&9&,%!%;/%!9/,<?/2%<(&(*c!-<+1&0+,&*!/(&!%8!:&!

/1;&(&1!%8F!,&+%;&(!8?!7;+2;!+,?8(9!%;&!1&28,%/9+,/%+8,!@(82&**C!

!

S;&!S(<*%c*!S&0&@;8,&!P80+2)!3e+%;;&01.!D4#"6I .!/0*8!/%%/2;&1!%8!%;&![8K!(&*@8,*&.!7/*!@(81<2&1!+,!

D4#".! /,1! 28,%/+,*! /! *&2%+8,! *@&2+?+2/00)! 28'&(+,-! 98:+0&! @;8,&*.! :<%! %;&(&! +*! ,8! +,?&2%+8,! 28,%(80!

-<+1/,2&C!G8,%&,%!+,!%;&!98:+0&!@;8,&!*&2%+8,!9/+,0)!?82<*&*!8,!(<0&*!/,1!(&-<0/%+8,*!(&-/(1+,-!<*&!

8?!1&'+2&*!@(8'+1&1!:)!%;&!S(<*%.!:<%!/0*8!+,20<1&*!/!*9/00!@/(/-(/@;!8,!%;&!<*&!8?!,8,TS(<*%!98:+0&!

@;8,&*!8,!%;&!*+%&!3+,?8(9&1!:)!%;&!D44Y!V&@/(%9&,%!8?!]&/0%;!-<+1/,2&!3V].!D44Y66.!/,1!/0*8!%;&!

<*&!8?!/00!@;8,&*!3S(<*%!8(!@&(*8,/06!7;&,!,&/(!9&1+2/0!1&'+2&*C![8(!%;&!0/%%&(.!*%/??!/,1!@/%+&,%*!/(&!

/1'+*&1! %;/%! %;&! S(<*%! t?.'', 9(", #''(?, "%-, *+-, (>, 1(:.'-, $%(9-+, ?."%.9, 5, 1-"0-, (>, #, $.-)-, (>, +#>-"&,

)0.".)#',1-/.)#',-]*.$1-9" u!3@C#L6.!/,1!%;/%!+%!+*!%;&!&9@08)&&*c!(&*@8,*+:+0+%)!%8!&,*<(&!98:+0&!@;8,&*!

/(&!%<(,&1!8??!+,!%;&*&! /(&/*C!$,/&*%;&%+2!9/2;+,&*! /,1!98,+%8(*.! '&,%+0/%8(*.!+,?<*+8,!@<9@*.! /,1!

8%;&(! &0&2%(+2/0! &^<+@9&,%! <*&1! +,! *<(-&().! 28<01! /00! :&! 28,*+1&(&1! /*! g*/?&%)! 2(+%+2/0cC! K,1&&1.! %;&!

N]W$!*8<(2&!2+%&1!+,!%;&!@80+2)!@(8'+1&*!/!0+*%!8?!%(&/%9&,%!/(&/*!8?!*@&2+/0!28,*+1&(/%+8,!7;&(&!%;&!

(+*B! 8?!&0&2%(89/-,&%+2! +,%&(?&(&,2&! 3HNK6! +*! 28,2&(,&1.! 7;+2;! +,20<1&*! %;&! 8@&(/%+,-! %;&/%(&*!

3N]W$.!D4#"6!3[8(!?<(%;&(!+,?8(9/%+8,!8,!HNK.!*&&!LC"C#6!C!!

!

_&,&(/0!+,?&2%+8,!28,%(80T(&0/%&1!@80+2+&*!?(89!%;&!S(<*%.!9/1&!/'/+0/:0&!%8!%;&!(&*&/(2;&(!7;+0*%!8,T

*+%&.! 7&(&! ,8%/:0)! /00! 8'&(1<&! %;&+(! (&'+&7C! S;&! gQ%/,1/(1! P(&2/<%+8,*! P(8%8280c!3e+%;;&01.! D4#4:6!

7/*!1<&!?8(! (&'+&7!+,!N/(2;!D4#D.! /*!7/*!%;&!gO@&(/%+,-!S;&/%(&!K,?&2%+8,!P(&'&,%+8,! /,1!G8,%(80!

Q%/,1/(1!P(&2/<%+8,*!P(8%8280c!3e+%;;&01.!D4#4/6F!%;+*!(&?0&2%*!7;/%!7/*!8:*&('&1!+,!9/,)!Z]Q!*+%&*!

1<(+,-!%;&!@80+2)!1/%/!2800&2%+8,!3G;/@%&(!L6C!S;&!O@&(/%+,-!S;&/%(&!@(8%8280!/1'82/%&*!%;/%!g>0-]*-9",

#9/, ->>-)".;-,%#9/,%&4.-9-,1*+", :-,$0#)".+-/,#",#'', ".1-+ c!3@C#6.! :<%!18&*,c%!+,20<1&!?<(%;&(! *@&2+?+2!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
I !S;&!,/9&! 8?!%;&!Z]Q!S(<*%!7;&(&!%;&!8:*&('/%+8,*!%88B!@0/2&!;/*!:&&,!7+%;;&01!%8!9/+,%/+,!/,8,)9+%)!/,1!28,?+1&,%+/0+%)!



!

LL!

!

! !

!

+,*%(<2%+8,*! 8,! 7;&,! 8(! ;87.! +,*%&/1! (&?&((+,-! (&/1&(*! %8! %;&! K,?&2%+8,! G8,%(80! Z<(*&*! $**82+/%+8,!

-<+1&0+,&*!8,!;/,1!1&28,%/9+,/%+8,!3KGZ$.!D44D6.!37;+2;!:&2/9&!%;&!K,?&2%+8,!P(&'&,%+8,!Q82+&%)!+,!

D44U6C!S;+*!182<9&,%!*<--&*%*!%;&(&!+*!,8!*&%!?(&^<&,2)!?8(!;/,1!1&28,%/9+,/%+8,!/,1!(&2899&,1*!

/!(+*B!/**&**9&,%!/@@(8/2;.!7;&(&!28,*+1&(/%+8,!*;8<01!:&!-+'&,!%8!7;&%;&(!;/,1!1&28,%/9+,/%+8,!

+*!(&̂<+(&1!:&?8(&!8(!/?%&(!/,!/2%+'+%).!+?!;/,1*!/(&!'+*+:0)!*8+0&1.!8(!+?!+%!+*!/!;+-;T(+*B!@(82&1<(&!8(!8,&!

%;/%!+,'80'&*! /! '<0,&(/:0&!@/%+&,%C!S;+*!182<9&,%!@(&T1/%&*!%;&!e]O!-<+1/,2&!8,! ;/,1! ;)-+&,&!+,!

;&/0%;!2/(&!3e]O.!D44Y/6 .!%;/%!+*!28,*+*%&,%!7+%;!%;&!98(&!*@&2+?+2!+,*%(<2%+8,*!?8<,1!+,!%;&!Q%/,1/(1!

P(&2/<%+8,*!@(8%8280.! /0%;8<-;!+%!+*! ,8%!2+%&1! /*! *<2;C!S;&!1&2+*+8,!%8! (&?&(&,2&! /! 0&**!@(&*2(+@%+'&!

*8<(2&! +,! %;&! O@&(/%+,-! S;&/%(&! @(8%8280! 9/)! :&! 1<&! %8! %;&! 1+??+2<0%+&*! +,! /@@0)+,-! %;&! e]O! I!

N89&,%*!8?!]/,1!])-+&,&!+,!%;&!@&(+8@&(/%+'&!*&%%+,-.!/*!1+*2<**&1!0/%&(!+,!%;+*!2;/@%&(C!

!

W&-/(1+,-! -08'&! <*&.! %;&! O@&(/%+,-! S;&/%(&! @(8%8280! 2+%&*! %;&! g&@+2! Dp! Z/%+8,/0! H'+1&,2&TA/*&1!

_<+1&0+,&*! ?8(! P(&'&,%+,-! ]&/0%;2/(&T$**82+/%&1! K,?&2%+8,*! +,! Z]Q! ]8*@+%/0*! +,! H,-0/,1c.!

2899+**+8,&1! :)! %;&! V&@/(%9&,%! 8?! ]&/0%;!3P(/%%! &%!/0C.! D44L6.! 7;+0*%! %;&! Q%/,1/(1! P(&2/<%+8,*!

@(8%8280!+*!<,(&?&(&,2&1!:<%!/@@&/(*!%8!:&!28,1<2+'&!7+%;!%;&!e]O!3D44Y6!-<+1/,2&!/-/+,C!K,!:8%;!

2/*&*.!&9@;/*+*!+*!@0/2&1!8,!7&/(+,-!,8, T*%&(+0&!-08'&*!7;&,!%;&(&!+*!(+*B!8?!&X@8*<(&!%8!:81)!?0<+1*.!

:0881.! *&2(&%+8,*! 8(! &X2(&%+8,*.! /,1! 7;&,! ;/,10+,-! 28,%/9+,/%&1! &^<+@9&,%d+,*%(<9&,%*C! A8%;!

182<9&,%*!+,20<1&!+,*%(<2%+8,!%8!2;/,-&! -08'&*.! :<%!7;+0*%!%;&!Q%/,1/(1!@(8%8280!&X@&2%*!%;+*!%8! :&!

:&%7&&,!@/%+&,%!28,%/2%*!/,1!:&%7&&,!1+??&(&,%!@(82&1<(&*!8,!%;&!*/9&!@/%+&,%.!%;&!S;&/%(&!@(8%8280!

*+9@0)!*/)*!+%!+*!%8!2/((+&1!8<%!g?80087+,-!&/2;!%/*Bc.!7;+2;!+*!0&**!*@&2+?+2!/,1!8@&,!%8!+,%&(@(&%/%+8,!+,!

%&(9*! 8?! 7;/%! 28,*%+%<%&*! /! g%/*BcC! W8<%+,&! ;/,1! ;)-+&,&! +*! +,20<1&1! +,! :8%;! 182<9&,%*! /*! /,!

&X@&2%/%+8,!:8%;!:&?8(&!/,1!/?%&(!<*+,-!-08'&*C!

5 .2.5.2  National & i nternational  hand h ygiene  

S;&!1&0+'&()!8?!;&/0%;2/(&!+*!/!*<22&**+8,!8?!%/*B*.!/,1!1<(+,-!%;+*!@(82&**!%;&!2/(&-+'&(*c!;/,1*!7+00!

289&!+,%8!28,%/2%!7+%;!9/,)!1+??&(&,%!*<(?/2&*!:8%;!:&?8(&!/,1!/?%&(!@/%+&,%!28,%/2%F!&/2;!28,%/2%!2/,!

@8%&,%+/00)! (&*<0%! +,! %(/,*?&(! :8%;! 8,! %8.! /,1! ?(89.! %;&! ;/,1*C! V<(+,-! /,/0)*+*! 8?! %;&! ?+&01! ,8%&*.!

@8%&,%+/0!2(8**T28,%/9+,/%+8,!7/*!1&?+,&1!/*!%;&!%8<2;+,-!8?!@/%+&,%*.!8(!8?!8:b&2%*!8(!*<(?/2&*!/?%&(!

:&+,-!+,!28,%/2%!7+%;!%;&!@/%+&,%!8(!%;&+(!:81)!?0<+1*.!7+%;8<%!*<:*&^<&,%!/@@(8@(+/%&!;/,1!;)-+&,&.!/*!

1&?+,&1! :)! M(&1+&%.! M/0B9/,.! A8,%&,.! _+-&,-/2B.! J! A/(/2;.! 3D4##6! 1<(+,-! %;&+(! 8:*&('/%+8,! 8?!

*<(-+2/0!%&/9!9&9:&(*c!;/,1!;)-+&,&!:&;/'+8<(C! S;&(&!7/*!,8!1+??&(&,%+/%+8,!:&%7&&,!%8<2;+,-!7+%;!

:/(&!<, T-08'&1!;/,1*!8(!7+%;!-08'&*.!+?!%;&!-08'&*!7&(&!,8%!1+*2/(1&1!/?%&(!@(&'+8<*!@/%+&,%!28,%/2%!

/,1!;/,1!;)-+&,&!7/*!,8%!/@@0+&1C!

!

S;&!e]O!I!N89&,%*!?8(!]/,1!])-+&,&! 3e]O.!D44Y/6 !3[+-<(&!D46!/(&!:(8/10)!/22&@%&1!/,1!/18@%&1!

/2(8**!%;&!aM!Z]Q!/*!-<+1/,2&!8,!7;&,!%8!@&(?8(9!;/,1!;)-+&,&!+,!%;&!;&/0%;2/(&!*&%%+,-.!;87&'&(.!

*89&!/<%;8(*!; /'&!*<--&*%&1!/11+%+8,/0!/(&/*!8?!28,*+1&(/%+8,!,8%!/0(&/1)!28'&(&1!+,!%;+*!182<9&,%F!

*89&! 8?! %;&*&! /(&! *@&2+?+2! %8! %;&! @&(+8@&(/%+'&! *&%%+,-.! 7;+0*%! 8%;&(*! &0/:8(/%&! 8,! %;&! &X+*%+,-!



!

L=!

!

! !

!

-<+1/,2&! 3S/:0&! I 6C! [/+0<(&! %8! 2/(()! 8<%! ;/,1! ;)-+&,&! /%! &/2;! 8?! %;&*&! @8+,%*! +,! %+9&! (&*<0%*! +,!

@8%&,%+/00)! 28,%/9+,/%&1! ;/,1*! 98'+,-! 8,! %8! %;&! ,&X%! /2%+'+%).! %;&(&?8(&! %;&! ?+&01! ,8%&*! 7&(&!

+,%&((8-/%&1! %8! +1&,%+?)! ,8,T/1;&(&,2&! +,! /228(1/,2&! 7+%;! %;+*! 0+*%C! S78! /11+%+8,/0! 2/%&-8(+&*! 7&(&!

/0*8!+,20<1&1!+,!%;+*!@(82&**.!8?!;/,1!;)-+&,&!%/B+,-!@0/2&!:8%;!:&?8(&!/,1!/?%&(!28,%/2%!7+%;!/!NGVC!

!

!
3.4*0-, G67,8%-,b(0'/,`-#'"%,=04#9.[#".(9,R,A(1-9"+,>(0,`#9/,`&4.-9-,Bb`=2,G66YE ,

!

5 .2.5.2 National & i nternational glove u se  

$228(1+,-! %8!f8'&1/)! &%! /0C.! 3D4#"6! %;&(&! /(&! %78! 9/+,! +,1+2/%+8,*! ?8(! %;&! <*&! 8?! -08'&*! +,! %;&!

;&/0%;2/(&!*&%%+,-p!

!

{!"(,$0("-) ",%#9/+,>0(1,)(9"#1.9#".(9,?."%,(04#9.),1#""-0,#9/,1.)0((04#9.+1+h,#9/ ,

i,"(,0-/*)-,"%-,0.+Q,(>,)0(++ F"0#9+1.++.(9,(>,1.)0((04#9.+1+,"(,+"#>>,#9/,$#".-9"+!3@C!QD"6C!

!

_08'&*!*;8<01!8,0)!:&!78(,!7;&,&'&(!28,%/2%!+*!/,%+2+@/%&1!7+%;!:0881!8(!8%;&(!@8%&,%+/00)!+,?&2%+8<*!

:81)!?0<+1*.!/*!1&98,*%(/%&1!+,!%;&!e]O!_08'&!P)(/9+1!3[+-<(&!D#6!3e]O.!D44Y:6 !/,1!,&'&(!gb<*%!+,!

2/*&c!/*!@/(%!8?!(8<%+,&!2/(&!3WGZ.!D4#E6C!K,!%;&+(!@<:0+2/%+8,!gS880*!8?!%;&!S(/1&c.!%;&!W8)/0!G800&-&!

8?!Z<(*+,-!@(8'+1&!-<+1/,2&.!:/*&1!8,!%;&!e]O!0+%&(/%<(&!3e]O.!D44Y/6 .!%8!*<@@8(%!;&/0%;2/(&!*%/??!

+,!9/B+,-!%;&!1&2+*+8,!8,!7;&,!%8!7&/(!-08'&*! 3WGZ.!D4#D6.!7;+2;!+,20<1&*!/!%/:0&!8?!gK,1+2/%+8,*!?8(!

_08'&!a*&c!3S/:0&!U6C!!

!

!

!

!

!



!

LY!

!

! !

!

8#:'-, R7,M-)(11-9/#".(9+,>(0,?%-9,%#9/,%&4.-9-,+%(*'/,:-,$-0>(01-/,.9,"%-,%-# '"%)#0-,+-"".94,

O,!&,%&(+,-!%;&!8@&(/%+,-!(889*!! N<,8R TP(+2&!J!A+(,:/2;!D4#E!

P(+8(!%8!?+(*%!+,%&(/2%+8,!7+%;!%;&!@/%+&,%! A+110&!J!Q;/;!D4#D!

A&?8(&!1+(&2%!@/%+&,%!28,%/2%!3&-.!%(/,*?&((+,-!8(!
@8*+%+8,+,-!%;&!@/%+&,%6!

$$_AK!D44=.!$OWZ!D4#U.!f8'&1/)!&%!/0!D4#".!
e]O!D44Y.!e]O!D4#U.!WGZ!D4#D.!$Q$!D4##.!
H00+,-*8,!&%!/0!D4#".!N<,8RTP(+2&!J!A+(,:/2;!

D4#E.!ZKGH!D#4"!3mQU#6!
A&?8(&!@(&@/(+,-!8(!;/,10+,-!9&1+2/%+8,!+,!

/,%+2+@/%+8,!8?!@/%+&,%!2/(&!
H00+,-*8,!&%!/0!D4#"!

A&?8(&!18,,+,-!-08'&* ! $Q$!D4##.!e]O!D44Y.!e]O! D4#U!

A&?8(&!@&(?8(9+,-!/!20&/,.!*%&(+0&!8(!+,'/*+'&!
%/*B!!

$OWZ!D4#U.!f8'&1/)!&%!/0!D4#".!e]O!D44Y.!
e]O!D4#U.!WGZ!D4#D.!A+110&!J!Q;/;!D4#D.!
H00+,-*8,!&%!/0!D4#".!N<,8RTP(+2&!J!A+(,:/2;!

D4#E!
A&?8(&!;/,10+,-!/,!+,'/*+'&!1&'+2&.!+,20<1+,-!

:&?8(&!/22&**+,-!+,%(/'&,8<*!1&'+2&*!?8(!
9&1+2/%+8,!/19+,+*%(/%+8,!

WGZ!D4#D.!H00+,-*8,!&%!/0!D4#".!N<,8RTP(+2&!J!
A+(,:/2;!D4#E !

A&?8(&!&/%+,-! $OWZ!D4#U.!$Q$!D4##!

e;&,!;/,1*!%;/%!;/'&!28,%/2%&1!/!
28,%/9+,/%&1!:81)!/(&/!7+00!*<:*&^<&,%0)!

28,%/2%!/!20&/,!*+%&!
$Q$!D4##.!H00+,-*8,!&%!/0!D4#"!

e;&,!;/,1*!/(&!'+*+:0)!*8+0&1 ! $OWZ!D4#U!

$?%&(!&X@8*<(&d28,%/2%!7+%;!:81)!?0<+1.!9<28<*!
9&9:(/,&*!8(!,8, T+,%/2%!*B+,!

f8'&1/)!&%!/0!D4#".!e]O!D44Y.!e]O!D4#U.!
WGZ!D4#D.!$Q$!D4##.!H00+,-*8,!&%!/0!D4#"!

$?%&(!/,)!+,'/*+'&!@(82&1<(&! A+110&!J!Q;/;!D4#D !

$?%&(!;/,10+,-!/,!+,'/*+'&!1&'+2& ! WGZ!D4#D.!H00+,-*8,!&%!/0!D4#".!N<,8RTP(+2&!J!
A+(,:/2;!D4#E !

$?%&(!9/,+@<0/%+8,!8?!d!28,%/2%!7+%;.!%;&!/+(7/)!
A+110&!J!Q;/;!D4#D.!N<,8RTP(+2&!J!A+(,:/2;!

D4#E!

$?%&(!;/,-+,-!/!:0881!@(81<2%! A+110&!J!Q;/;!D4#D!

$?%&(!(+*B!8?!:0881!8(!:81)!?0<+1!&X@8*<(&.!&C-C!
%;&!(&98'/0!8?!-08'&*!8(!8%;&(!PPH!

$OWZ!D4#U.!f8'&1/)!&%!/0!D4#".!WGZ!D4#D.!
$Q$!D4##.!H00+,-*8,!&%!/0!D4#".!N<,8RTP(+2&!J!

A+(,:/2;!D4#E !

$?%&(!1+(&2%!@/%+&,%!28,%/2%!d!2/(&!3&-.!
%(/,*?&((+,-!8(!@8*+%+8,+,-!%;&!@/%+&,%6!

$OWZ!D4#U.!f8'&1/)!&%!/0!D4#".!e]O!D44Y.!
e]O!D4#U.!WGZ!D4#D.!$Q$!D4##.!A+110&!J!

Q;/;!D4#D.!H00+,-*8,!&%!/0!D4#".!N<,8RTP(+2&!J!
A+(,:/2;!D4#E.!ZKGH!D4#"!3mQU#6!

$?%&(!28,%/2%!7+%;!@/%+&,%!*<((8<,1+,-*.!8:b&2%*!
/,1!&^<+@9&,%!3&-.!@/%+&,%!:&1!/,1!0+,&,*6!

$OWZ!D4#U.!f8'&1/)!&%!/0!D4#".!e]O!D44Y.!
e]O!D4#U.!WGZ!D4#D.!H00+,-*8,!&%!/0!D4#".!

$Q$!D4##!

$?%&(!@/%+&,%!;/,18??! A+110&!J!Q;/;!D4#D!

$?%&(!28,%/2%!7+%;!%;&!?088(!8(!(&%(+&'+,-!/!*8+0&1!
8(!1(8@@&1!+%&9!8??!%;&!OW!?088(!

A+110&!J!Q;/;!D4#D.!N<,8R TP(+2&!J!A+(,:/2;!
D4#E!!

$?%&(!&/%+,-! $OWZ!D4#U.!$Q$!D4##!

$?%&(!<*+,-!%;&!(&*%(889! $OWZ!D4#U.!$Q$!D4##!

O,!0&/'+,-!%;&!8@&(/%+,-!(889*!! N<,8R TP(+2&!J!A+(,:/2;!D4#E!

!



!

=4!

!

! !

!

!

3.4*0-, G57,8%-,j'(;-,J&0#1./,"(,#./,/-).+.(9, 1#Q.94,(9,?%-9,"(,?-#0,B#9/,9(",?-#0E,4'(;-+,Bb`=2,G66Y:2,$@SE,,

!

8#:'-, S7,c9/.)#".(9+,>(0,4'(;-,*+-,BMKI2,G65G2,$@5<E,

! K,1+2/%+8,!
_08'&*!O, ! #C!A&?8(&!/,!/*&@%+2!@(82&1<(&!

DC!e;&,!/,%+2+@/%+,-!28,%/2%!7+%;!:0881!8(!/,8%;&(!:81)!?0<+1.!(&-/(10&**!8?!
%;&!&X+*%&,2&!8?!*%&(+0&!28,1+%+8,*!/,1!+,20<1+,-!28,%/2%!7+%;!,8,T+,%/2%!*B+,!
/,1!9<28<*!9&9:(/,& !
EC!G8,%/2%!7+%;!/!@/%+&,%!3/,1!;+*d;&(!+99&1+/%&!*<((8<,1+,-*6!1<(+,-!28,%/2%!
@(&2/<%+8,*!
"C!e;&,!/,%+2+@/%+,-!28,%/2%!7+%;!2;&9+2/0!;/R/(1*!*<2;!/*!1+*+,?&2%/,%*!8(!
@(&*&('+,-!/-&,%*!
Z8%&p!/,)!2<%*!8(!/:(/*+8,*!@(&*&,%!8,!;/,1*!*;8<01!:&!28'&(&1!3&C-C!@0/*%&(6!
@(+8(!%8!18,,+,-!-08'&*!

_08'&*!O??! #C!$*!*88,!/*!-08'&*!/(&!1/9/-&1!38(!,8, T+,%&-(+%)!*<*@&2%&16!
DC!e;&,!28,%/2%!7+%;!:0881.!/,8%;&(!:81)!?0<+1.!,8, T+,%/2%!*B+,!/,1!9<28<*!
9&9:(/,&!;/*!822<((&1!/,1!;/*!&,1&1 !
EC!e;&,!28,%/2%!7+%;!/!*+,-0&!@/%+&,%!/,1!;+*d;&(!*<((8<,1+,-*.!8(!/!
28,%/9+,/%&1!:81)!*+%&!8,!/!@/%+&,%.!;/*!&,1&1!
"C!e;&,!%;&(&!+*!/,!+,1+2/%+8,!?8(!;/,1!;)-+&,& !
IC!e;&,!28,%/ 2%!7+%;!2;&9+2/0*!;/*!&,1&1!

!

_08'&*! /(&! ,8%! /! *<:*%+%<%&! ?8(! ;/,1! ;)-+&,&!3e]O.! D44Y:6 .! :<%! <,?8(%<,/%&0).! &'+1&,2&! *<--&*%*!

%;/%!;&/0%;2/(&!78(B&(*!*<:28,*2+8<*0)!'+&7!-08'&*!/*!/!9&/,*!8?!*&0? T@(8%&2%+8,.!7;+2;!+,!%<(,!0&/1*!

%8! 087&(!289@0+/,2&! 7+%;! ;/,1! ;)-+&,&! @(/2%+2&! /,1! @(808,-&1! 7&/(+,-!3N<,8RTP(+2&! J! A+(,:/2;.!

D4#EF!r+,--!J!P+%%&%.!D4#D6C!S;+*!@(898%&*!2(8**T28,%/9+,/%+8,.!:&2/<*&!/*!*;87,!+,!G;/@%&( !" .!%;&!



!

=#!

!

! !

!

-08'&*!2/,!:&289&!28,%/9+,/%&1!7+%;!@/%;8-&,*.!7;+2;!9/)!*@(&/1!%;(8<-;!%8<2;!/*! %;&!9&9:&(!8?!

*%/??! 2/((+&*! 8<%! 9<0%+@0&! /2%+'+%+&*!3V/,2&(.! D4#U6C! S8! %;+*! &,1.! -08'&*! /(&! @(898%&1! /*! *+,-0&T<*&!
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5 .2.5.2 National & i nternational  t heatre cleaning  
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5 .2.6  How does HACCP work?  
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-&,&(/%&1!:)!2/(&!/2%+'+%+&*.!7+%;+,!;&/0%;!?/2+0+%+&*!/,1!2899<,+%+&*!&X@&(+&,2+,-!8<%:(&/B*!8?!H:80/!
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]$GGP! @(82&**! +,! %;+*! (&*&/(2;C! K,! ?881T(&0/%&1! ]$GGP.! 28,*+1&(/%+8,! 8?! <*&! 78<01! +,20<1&!

+1&,%+?)+,-!@/(%+2<0/(!<*&(*.!+,20<1+,-! '<0,&(/:0&!-(8<@*!8?!%;&!@8@<0/%+8,C!e+%;!%;&!@/%+&,%!28,?+(9&1!

/*!%;&!28,*<9&(!8?!%;&!@&(+8@&(/%+'&!&X@&(+&,2&.!%;&!+,%&,1&1!<*&.!/*!@(&'+8<*0)!+,1+2/%&1!:)!]v:,&(!

&%!/0C.!3D4##6!(&0/%&*!%8!%;&!*<(-+2/0!8<%289&*!:&+,-!/*!&X@&2%&1!7+%;!,8!,&-/%+'&!+,?0<&,2&!/*!/!(&*<0%!

8?!%;&!2/(&!@(82&**F!%;&! /@@0+2/%+8,!8?!Q%/,1/(1!P(&2/<%+8,*! /,1!+,1+'+1</0+*&1!2/(&! *;8<01!&,*<(&!

%;/%!%;&!,&&1*!8?!/00!@/%+&,%*!/(&!/11(&**&1!3f8'&1/).!e+0*8,.!&%!/0C.!D4#"6C!

!

K,! Q%&@*! "! /,1! I.! %;&! ?82<*! +*! 8,! 28,*%(<2%+,-! @(82&**! ?087! 1+/-(/9*! %8! +,20<1&! /00! *%&@*! +,! %;&!

9/,<?/2%<(+,-! @(82&**.! /,1! %;&,! 28,?+(9+,-! %;&+(! /22<(/2)! %;(8<-;! 8, T*+%&! (&'+&7C! K%! +*! &/*+&(! %8!

+1&,%+?)!(8<%&*!8?!@8%&,%+/0!28,%/9+,/%+8,.!%8!*<--&*%!9&%;81*!8?!28,%(80!/,1!%8!1+*2<**!%;&*&!/98,-!

%;&! ]$GGP!%&/9!+?!%;&(&!+*! /!?087!1+/-(/9C!S;&! (&'+&7!8?!%;&!?087!?(89!%;&!@8+,%!8?!&,%().!%;(8<-;!

g@(82&**+,-c.! %8! 1+*2;/(-&.! +*! %;&! ?&/%<(&! %;/%! 9/B&*! ]$GGP! /! *@&2+?+2! /,1! +9@8(%/,%! %880! ?8(! %;&!

@(8*@&2%+'&!+1&,%+?+2/%+8,!/,1!28,%(80!8?!@8%&,%+/0!;/R/(1*C!S;&(&!*;8<01!:&!&,8<-;!1&%/+0!+,!%;&!?087!

1+/-(/9! %8! :&! <*&?<0! +,! ;/R/(1! +1&,%+?+2/%+8,.! :<%! ,8%! *8! 9<2;! /*! %8! 8'&(:<(1&,! %;&! @0/,! 7+%;! 0&**!

+9@8(%/,%!@8+,%*.!/,1!%;&!*/9&!1+/-(/9!2/,!/@@0)!%8!/!,<9:&(!8?!@(81<2%*!%;/%!<*&!*+9+0/(!*%&@*C!

!

S;&! ?+(*%.! /,1! @8**+:0)! 98*%! +9@8(%/,%! 8?! %;&! ]$GGP! P(+,2+@0&*! +*! /2%+8,&1! /%! Q%&@! U.! 7;&(&! /00!

@8%&,%+/0!;/R/(1*!/(&!0+*%&1!/,1!&'/0</%&1C!S;&!]/R/(1!$,/0)*+*!,&&1*!%8!:&!/22<(/%&!/,1!*@&2+?+2F!+?!

+%!+*!%88!:(+&?!8(!-&,&(/0!%;&,!%;&!?80087+,-!*%&@*!7+00!:&!98(&!1+??+2<0%!/,1!%;&!]$GGP!P0/,!+*!0+B&0)!%8!

:&! 7&/B! 3e/00/2&! &%! /0C.! D4#"6C! S;&! B&)! 28,*+1&(/%+8,*! ?8(! ;/R/(1! +1&,%+?+2/%+8,.! /*! 0+*%&1! :)!$KG.!

3D44Y.!@C#46!/(&p!

¥! ]/R/(1*!+,;&(&,%!7+%;+,!%;&!@(81<2%F!
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!
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/1'&(*&!&??&2%*.!;/R/(1!/,/0)*+*!(&^<+(&*!%;/%!:8%;!%;&!*&'&(+%)!/,1!0+B&0+;881!8?!822<((&,2&!*;8<01!:&!

28,*+1&(&1F!&**&,%+/00)!/,!/**&**9&,%!8?!(+*B.!7;+2;!9/)!:&!<,1&(@+,,&1!:)!*+-,+?+2/,2&!/**&**9&,%!
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%;&!;/R/(1!+*!,8%!28,%(800&1!3e/00/2&!&%!/0C.!D4#"6C!S;&!*<:b&2%+'&!&0&9&,%*!7+%;+,!%;+*!9/)!(&*<0%!+,!

1+??&(&,2&*!8?!8@+,+8,!/*!%8!%;&!(+*B!8?!/!;/R/(1.!/,1!+,%&(@(&%/%+8,!8?!%;&!(/%+,-!%880!9/)!:&!/!2(+%+2/0!

1&%&(9+,+,-!?/2%8(C!a,?8(%<,/%&0).!%;&(&!;/*!:&&,!/!0/2B!8?!-<+1/,2&!?(89!%;&!G81&X!G899+**+8,!8,!

;87! %;&*&! %880*! 9+-;%! @(/2%+2/00)! :&! <*&1! 7+%;+,! ]$GGP.! 0&/1+,-! %8! +,28,*+*%&,2+&*! +,! %;&+(! <*&!

3N/,,+,-!J!Q88,.!D4#E6 C!]/R/(1 *!/11(&**&1!<,1&(!%;&!]$GGP!*)*%&9!9<*%!:&!8?!*<2;!/!,/%<(&!%;/%!

%;&+(!@(&'&,%+8,.!&0+9+,/%+8,!8(!(&1<2%+8,!%8!/22&@%/:0&!0&'&0*!+*!&**&,%+/0!%8!@(81<2%!*/?&%)C!]/R/(1*!

8?!0&**!+9@8(%/,2&!*;8<01! :&! /11(&**&1!%;(8<-;! -881!9/,<?/2%<(+,-!@(82&**&*C!O,2&!%;&! ;/R/(1*!

(&0&'/,%! %8! %;&! ]$GGP! @0/,! ;/'&! :&&,! (&28-,+*&1.! /,)! @(&T&X+*%+,-! 28,%(80! 9&/*<(&*! %;/%! 28<01!

(&*80'&!%;&9!/(&!+1&,%+?+&1!/,1!+9@0&9&,%&1C!!

!

!

3.4*0-, GG7,Z++-++1-9",(>,%#[#0/,0.+Q,BA(0".1(0-2,G6652,$@G5GE,

!!

GGP*! /(&!%;&,! /@@0+&1! /%!Q%&@!L!3]$GGP!P(+,2+@0&!D6.! ?8(! 082/%+8,*!+,!%;&!@(82&**!7;&(&! ;/R/(1*!

9/)! *%+00!2/<*&! ;/(9C!GGP*! /(&! t/!@8+,%.!*%&@.!8(!@(82&1<(&!+,!%;&!@(82&**!8?!1&0+'&(+,-!%;&!20+,+2/0!
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&0+9+,/%&1.!8(!(&1<2&1!%8!/,!/22&@%/:0&!0&'&0u!3Z]Q!A0881!/,1!S(/ ,*@8(%.!D44Y.!@CE=6C!S;&(&!9/)!:&!
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!

[8(! Q%&@! =.! 2(+%+2/0! 0+9+%*! /(&! 1&?+,&1! ?8(! &/2;! GGP! 3]$GGP! P(+,2+@0&! E6C! S;&*&! /(&! 9&/*<(/:0&!
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98,+%8(+,-! @(82&1<(&*! ?8(! &/2;! GGP.! %8! +,20<1&! /! *2;&1<0&! 8?! ?(&^<&,2)! ?8(! 9&/*<(&9&,%! /,1d8(!
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8:*&('/%+8,!%;/%!&,*<(&*!%;&!*/?&%)!8?!%;&!&,1!@(81<2%!+*!9/+,%/+,&1C!N8,+%8(+,-!*;8<01!@(8'+1&!%+9&0)!

,8%+2&!%8!/11(&**!?0<2%</%+8,*!:&?8(&!/!1&'+/%+8,!;/@@&,*.! :<%!+?!/!28,1+%+8,!8<%*+1&!8?!/!2(+%+2/0!0+9+%!

822<(*.! Q%&@! #4! 3P(+,2+@0&! I6! +1&,%+?+&*! %;&! 28((&2%+'&! /2%+8,*! %8! :&! %/B&,! ?8(! &/2;! GGP! +,! 8(1&(! %8!

(&*%8(&!28,%(80! /,1!%8!1&/0!7+%;! /,)! /??&2%&1!@(81<2%F!+1&/00)!@(82&**! /1b<*%9&,%*! /(&!9/1&! :&?8(&!

%;+*!822<(*.!7;&,!98,+%8(+,-!(&*<0%*!+,1+2/%&!/!%(&,1!%87/(1*!08**!8?!28,%(80C!S;&!?+,/0!%78!*%&@*.!##!

/,1!#D!3P(+,2+@0&*!U!/,1!L6.!&*%/:0+*;!/<1+%+,-.!%&*%+,-.!*/9@0+,-.!/,1!/,/0)*+*!*)*%&9*!%8!28,?+(9!%;/%!

%;&! ]$GGP! @0/,! +*! 78(B+,-! &??&2%+'&0)! 3'/0+1/%+8,6! /,1! /*! @0/,,&1! 3'&(+?+2/%+8,6.! /08,-! 7+%;! (&28(1T

B&&@+,-!@(82&1<(&*!?8(!%;&!7;80&!]$GGP!@(82&**C!
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!
3.4*0-, G<7,Da#1$'-,(>,#,/-).+.(9,"0--,"(,./-9".>&,KKJ+,BKZK2,G66<2,$@<6E,
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5 .3  Research m ethodology  

S;+*! (&*&/(2;! +*! /! ^</0+%/%+'&! 2/*&! *%<1).! +9@0&9&,%+,-! P(+,2+@0&*! #! %8! E! 8?! %;&! ]$GGP! *)*%&9.!

+,?8(9&1! :)! 8:*&('/%+8,! 8?! 9&9:&(*! 8?! %;&! *<(-+2/0! %&/9! /%! /! Z]Q! [8<,1/%+8,! S(<*%.! +,! 8(1&(! %8!

+1&,%+?)!/,1!/,/0)*&!+?!+,?&2%+8,!;/R/(1*!/(&!@(81<2&1!/*!/!(&*<0%!8?!%;&!+,%(81<2%+8,!8?!NGV*!+,%8!%;&!

@&(+8@&(/%+'&!&,'+(8,9&,%C!$!^<&*%+8,,/+(&!2800&2%+,-!:8%;!^</,%+%/%+'&!/,1!^</0+%/%+'&!1/%/!7/* !/0*8!

/19+,+*%&(&1!%8!&/2;!@/(%+2+@/,%.!%8!-/%;&(!+,?8(9/%+8,!(&0/%+,-!%8!87,&(*;+@.!<*&.!/,1!B,870&1-&!8?!

+,?&2%+8,!28,%(80!@80+2)!8(!-<+1&0+,&*.!7;+2;!9/)!;/'& !+,?8(9&1!%;&+(!@(/2%+2&C!

!

G/*&! *%<1+&*! /(&! /,! +,T1&@%;! +,'&*%+-/%+8,.! (88%&1! +,! /! *@&2+?+2! 28,%&X%!3W+%2;+&! J! f&7+*.! D44E6.!

&X@08(+,-! @0/2&*! 7;&(&! 98*%! 78<01! ,8%! ;/'&! 8@@8(%<,+%)! 8(! /22&**!%8! -8! 3_899.! ]/99&(*0&).! J!

[8*%&(.!D4446.! /,1!@(8'+1+,-!&,(+2;&1!&X@&(+&,2&*!8?!<,+^<&!*+%</%+8,*!3A/|B /(/1/.!D4#"6 .! *<2;! /*!

%;&!(8<%+,&!&'&()1/)!(&/0T0+?&!@&(+8@&(/%+'&!@(/2%+2&!<,1&(!+,'&*%+-/%+8,!;&(&C!_&@;/(%.!3D44"6!&X@&2%*!

%;&! 2/*&! *%<1)! 9&%;81! %8! /0+-,! 7+%;! %;&! <,1&(0)+,-! (&*&/(2;! @/(/1+-9.! /,1!H/*%8,.! 3D4#46!

1&98,*%(/%&*! ;87! %;&! @(&?&((&1! @/(/1+-9! 2/,! :&! 2(+%+2/0! (&/0+*9.! 0+B&! %;/%! +9@0&9&,%&1! +,! %;+*!

(&*&/(2;C!h+,.!3D44Y6!@8*+%*!%;/%!/!2/*&!*%<1)!+*!/@@(8@(+/%&!*%(/%&-)!?8(!(&*&/(2;!+,'&*%+-/%+,-!g7;/%c.!

g;87c! 8(! g7;)c! ^<&*%+8,*.! +,! 28,%&9@8(/()! (/%;&(! %;/,! ;+*%8(+2/0! *+%</%+8,*.! /,1!A/|B/(/1/.! 3D4#"6 !

*<--&*%*!%;&)!;/'&!%;&!@8%&,%+/0!@(/2%+2/0!:&,&?+%*!8?!:&,2;9/(B+,-!/-/+,*%!:&*%T@(/2%+2&*!/,1!8%;&(!

8(-/,+*/%+8,*.! 7;+2;! +,! %;+*! (&*&/(2;! 78<01! :&! 28,*+1&(/%+8,! 8?! %;&! ]$GGP! @0/,! /,1! /**82+/%&1!

@(&(&^<+*+%&*C!h+,x*.!3D44Y6!1&*2(+@%+8,!8?!2/*&!*%<1+&*!&2;8&*!%;&!/@@(8/2;!8?!%;+*!(&*&/(2;.!7;&(&!

+%*! 9&%;81! +*! ^</0+%/%+'&.! 7+%;! *9/00! ,<9:&(*! 8?! @/(%+2+@/,%*.! +%! +*! &%;,8-(/@;+2.! 20+,+2/0.! +,'80'&*!

8:*&('/%+8,!8?!@/(%+2+@/,%*!8(!+*!8%;&(7+*&!g+,!%;&!?+&01cC!S;&!<,+%!8?! /,/0)*+*!?8(!2/*&!*%<1+&*!2/,! :&!

&+%;&(!*+,-0&!8(!3/*!+,!%;+*! (&*&/(2;6!9<0%+@0&!2/*&*!3G(8,+,.!D4#"6F!%;&!0/%%&(! :&+,-! *&0&2%&1!;&(&!%8!

&,/:0&!289@/(+*8,!8?!&+%;&(!28,%(/*%+,-!(&*<0%*!8(!28,?+(9/%+8,!8?!@(/2%+2&C! 

5 .4  Inclusion and exclusio n  criteria  

$00! 9&9:&(*! 8?! %;&! @&(+8@&(/%+'&! %&/9! 7+%;+,! %;&! 082/%+8,.! 7;8! :(+,-! /! NGV! +,%8! %;&! @&(+8@&(/%+'&!

&,'+(8,9&,%.!7+00! :&! /:0&!%8! '80<,%&&(!%8! :&!8:*&('&1.!7;&,! ,8%!2/(()+,-!8<%!*2(<::&1!1<%+&*C!O,0)!

@&(+8@&(/%+'&! *%/??! 2/(()+,-! 8<%! <,T*2(<::&1! (80&*! 7+00! :&! 8:*&('&1! :&2/<*&! %;&! 7&/(+,-! 8?! *%&(+0&!

-08'&*! /,1! -87,! *;8<01! @(&'&,%! +, %&(/2%+8,! 7+%;! /! NGV.! &X2&@%! 7;&,! ;&01! ?8(! %;&9! :)! 8%;&(!

9&9:&(*! 8?! %;&! %&/9C! Q89&! 9&9:&(*! 8?! *%/??! 289:+,&! *2(<::&1! /,1! 2+(2<0/%+,-! (80&*! 1<(+,-! /!

*<(-+2/0!0+*%.!7;+2;!9&/,*!%;&)!/(&!*<+%/:0&!?8(!+,20<*+8,!1<(+,-!%;&!<,T*2(<::&1!/2%+'+%+&*C!!

5 .5  Participa nts and sampling  

S;&!@&(+8@&(/%+'&!%&/9!28,*+*%*!8?!*&'&(/0!@(8?&**+8,*.!78(B+,-!%8-&%;&(!%87/(1*!/!28998,!-8/0C!$*!

@(&'+8<*0)!+1&,%+?+&1.!%;&(&! /(&!&**&,%+/00)!%;(&&! *&@/(/%&! /(&/*!8?! (&*@8,*+:+0+%).!8(! *<:T-(8<@*F!%;&!

/,/&*%;&%+2!%&/9.!%;&!*<(-+2/0!%&/9.!/,1!%;&!P$Gad(&28'&()!%&/9.!&/2;!8?!7;+2;!/(&!(&*@8,*+:0&!?8(!



!

==!

!

! !

!

@/(%+2<0/(! /*@&2%*! 8?! %;&! @/%+&,%*c! @&(+8@&(/%+'&! &X@&(+&,2&.! 7;+2;! 8'&(0/@! /,1! 289:+,&! +,%8! 8,&!

*<(-+2/0!@/%;7/)C!S;&!/,/&*%;&%+2!%&/9!28,*+*%*!8?!%;&!/,/&*%;&%+*%!/,1!%;&!/,/&*%;&%+2!@(/2%+%+8,&(.!

%;&! 0/%%&(! :&+,-! /! *<+%/:0)! ^</0+?+&1! OVP! 8(! ,<(*&C! S;&! *<(-+2/0! %&/9! +,20<1&*! %;&! *<(-&8,.! /,1!

@8**+:0)!/!*<(-+2/0!/**+*%/,%!3+?!%;&!@(82&1<(&!7/((/,%*!8,&6.!%;&!*2(<::&1!@(/2%+%+8,&(!3OVP.!,<(*&.!

8(! *<+%/:0)! %(/+,&1! ;&/0%;2/(&! *<@@8(%! 78(B&(! 3]Qe66! (&*@8,*+:0&! ?8(! %;&! *%&(+0&! +,*%(<9&,%*! /,1!

&^<+@9&,%.!/,1!/%!0&/*%!8,&!<,T*2(<::&1!2800&/-<&!3OVP.!,<(*&.!8(!]Qe6.!B,87,!/*!%;&!g2+(2<0/%8(c.!

7;8*&! (80&! +*! %8! *<@@8(%! /,1! *&('+2&! %;&! *2(<::&1! %&/9! 9&9:&(*C! S;&! P$Ga! %&/9! 289@(+*&*! 8?!

,<(*&*!/,1!OVP*!%;/% !2/(&!?8(!%;&!@/%+&,%!@8*%T@(82&1<(&.!<,%+0!%;&+(!28,1+%+8,!+*!*%/:0&!&,8<-;!%8!:&!

(&%<(,&1!%8!%;&!7/(1C!

!

K,! %;&! 1&@/(%9&,%! 7;&(&! %;+*! (&*&/(2;! %88B! @0/2&.! %;&(&! /(&! "4! 9&9:&(*! 8?! @&(+8@&(/%+'&! *%/??F! E4!

^</0+?+&1! ,<(*&*! /,1! OVP*.! /,1! #4! ]Qe*C! O<%! 8?! %;+*! -(8<@.! #E! @(/2%+%+8,&(*! 9&%! %;&! &X20<*+8,!

2(+%&(+/! /*!%;&)!8,0)!?<,2%+8,!+,! /! *2(<:! (80&.! /,1!%;&(&!7&(&!E!9&9:&(*!8?!*%/??!8,! /,,</0!0&/'&!8(!

/:*&,%!1<&!%8!08,-T%&(9!*+2B!0&/'&!7;8!7&(&!,8%!/'/+0/:0&!?8(!%;&!1<(/%+8,!8?!%;&!*%<1).!(&*<0%+,-!+,!/!

%8%/0!/'/+0/:0&!@8@<0/%+8,!8?!D"! ,<(*&*.!OVP*!/,1! ]Qe*C!S;&!/,/&*%;&%+*%*.!7;8! /(&!+,! /!*&@/(/%&!

1+'+*+8,.! /(&!8,! / ! (8%/!%8!@(8'+1&!28'&(!?8(!%;&!%;&/%(&!0+*%*.! /,1!1<(+,-!%;&!@&(+81!8?!1/%/!2800&2%+8,!

%;&(&!7&(&!D"!/,/&*%;&%+*%*!/**+-,&1!%8!%;&!%;&/%(&!*<+%&!7;&(&!%;&!(&*&/(2;!%88B!@0/2&C!e;+0*%!+%!2/,!

:&!/**<9&1!%;/%!1<&!%8!%;&!2<((&,%!@(80+?&(/%+8,!8?!NGV*.!%;/%!%;&!9/b8(+%)!+?!,8%!/00!8?!%;&!/'/+0/:0&!

*<(-+2/0!%&/9!9&9:&(*!@8**&**! /%!0&/*%!8,&.!%;+*!18&*! ,8%! /<%89/%+2/00)!%(/,*0/%&!+,%8!%;&9! :&+,-!

%/B&,!+,%8!%;&!78(B@0/2&C! [/+0<(&!%8!18! *8!78<01!&X20<1&!%;&!@(/2%+%+8,&(!?(89!%;+*! *%<1).! ;87&'&(.!

:&2/<*&!%;&!(&*&/(2; !+,?8(9/%+8,!*;&&%!&X@0/+,&1!%;/%!8,0)!*%/??!7+%;!1&'+2&*!28<01!@/(%+2+@/%&.!+%!+*!

<,B,87,!;87!9/,)!8?!%;&!,8, T@/(%+2+@/,%*!1+1!,8%!9&&%!%;+*!2(+%&(+8,C!

!

P/(%+2+@/%+8,! :)! %;&! 7;80&! @8@<0/%+8,! 7/*! 28,*+1&(&1! <,,&2&**/().! /*! %;&! /+9! 7/*! %8! 28,?+(9! %;&!

@(82&**!9/@! /,1!8:*&('&! /2%+8,*!+,! /2%</0!@(/2%+2&!%;/%!9/)!+,%(81<2&! /! ;/R/(1! (&0/%+'&!%8!NGV*F!

%;+*! 28<01! :&! /2;+&'&1! %;(8<-;! 2800&2%+8,! 8?! 1/%/! %8! %;&8(&%+2/0! */%<(/%+8,! ?(89! /! *9/00! ,<9:&(! 8?!

@/(%+2+@/,%*!3[<*2;!J!Z&**.!D4#I6 C!Q/%<(/%+8,!+*!7;&(&!,8!,&7!+,?8(9/%+8,!8(!%;&9&*!/(&!/11&1!:)!

?<(%;&(! 1/%/! 2800&2%+8,!3f+<! J! N/+%0+*.! D4#4F! O! cW&+00)! J! P/(B&(.! D4#D6.! 7;+2;! +*! /+1&1! :)! %;&!

8'&(0/@@+,-!8?! (80&*! /,1! (&*@8,*+:+0+%+&*.! /,1!%;&!28,*+*%&,%!/@@(8/2;&*!<%+0+*&1!7+%;+,!@&(+8@&(/%+'&!

@(/2%+2&C! e;+0*%! /2B,870&1-+,-! %;/%! /*! /! (&*<0%! 8?! ?<(%;&(! 1/%/! 2800&2%+8,.! &X/9+,/%+8,.! /,1!

?/9+0+/(+*/%+8,.! %;&(&! 9/)! :&! %;&! @8%&,%+/0! ?8(! *89&%;+,-! ,&7! %8! &9&(-&!3e(/)! &%! /0C.! D44L6.! +,! %;&!

28,%&X%!8?!%;+*!*%<1)!%;+*!78<01!:&!/!'&()!(/(&!822<((&,2&!0+B&0)!%8!:&!*@&2+?+2!%8!%;&!+,1+'+1</0!2(&/%+,-!

+%.!%;/%!78<01!:&!28<,%&(T@(81<2%+'&!+?!+,20<1&1C!!

!

P/(%+2+@/,%*! 7&(&! 2;8*&,! %;(8<-;! '80<,%/()! (&*@8,*&! *%(/%+?+&1! */9@0+,-! 8?! %;&! @&(+8@&(/%+'&! %&/9!

9&9:&(*! 7;8! /19+%%&1! %8! %/B+,-! %;&+(! NGV! +,%8! %;&! @&(+8@&(/%+'&! &,'+(8,9&,%F! %;&! *%(/%+?+2/%+8,!

&,*<(&1! 1/%/! 28<01! :&! 2800&2%&1! ?(89! &/2;! @(8?&**+8,! /,1! (80&C! $0%;8<-;! 28,'&,+&,2&! */9@0+,-!

@(8'+1&*!(/,189!/22&**!%8!@/(%+2+@/,%*.!%;&!+,20<*+8,!2(+%&(+/!*&%!%;&8(&%+2/0!@/(/9&%&(*!%;/%!&,*<(&1!
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!

&/2;!@/(%+2+@/,%!9&%!%;&! (&^<+(&9&,%*!?8(!%;&!2/*&! *%<1)!3S*/,-.!D4#"6 C!S;&!+,+%+/0! *%(/%&-)!7/*!%8!

*/9@0&!#4!@&(+8@&(/%+'&!*%/??!9&9:&(*.!/,1!&/2;!78<01!:&!98,+%8(&1!?8(!/!?<00!78(B+,-!*;+?%.!8,!%78!

*&@/(/%&! 822/*+8,*C! $?%&(! %;&! ?+(*%! 7&&B! 8?! 1/%/! 2800&2%+8,! +%! :&2/9&! &'+1&,%! %;/%! %;&! ,<9:&(! 8?!

@/(%+2+@/,%*! 28<01! :&! +,2(&/*&1.! /*! 98(&! %;/,! 8,&! 28<01! :&! 8:*&('&1! 7;+0*%! 78(B+,-! 8,! %;&! */9&!

*<(-+2/0! 0+*%F! %;+*! /0*8! @(8'+1&1! %;&! 8@@8(%<,+%)! ?8(! 1+(&2%! 289@/(+*8,! 8?! /2%+8,*! %/B&,! :)! 1+??&(&,%!

@/(%+2+@/,%*!1<(+,-!%;&!*/9&!/2%+'+%).!%;<*!%(+/,-<0/%+,-!%;&!1/%/!3*&&!IC#"CE!:&0876!/,1!(&98'+,-!%;&!

,&2&**+%)!?8(!(&@&/%!8:*&('/%+8,*.!@(&'+8<*0)!+,%&,1&1!%8!'/0+1/%&!+,+%+/0!?+,1+,-*C!!

!

V/%/!7/*!2800&2%&1!?(89!I!OVP*.!I!Z<(*&*.!E!]Qe*.!/,1!E!$,/&*%;&%+*%*C!S;&!<,T*2(<::&1!1<%+&*!8?!

OVP*!/,1!,<(*&*!&,289@/**!%;&!?<00!*28@&!8?!@(/2%+2&!+,!/00!/(&/*!8?!@&(+8@&(/%+'&!2/(&!*8!%;&)!28<01!

:&! @&(?8(9+,-! /,)! (80&! 7;+0*%! 8:*&('&1.! :<%! /,/&*%;&%+*%*! /,1! ]Qe*! ;/'&! '&()! *@&2+?+2! /(&/*! 8?!

@(/2%+2&!3/,/&*%;&%+2*!/,1!2+(2<0/%+,-!(&*@&2%+'&0)6.!:8%;!8?!7;+2;!/(&!*<@@8(%&1.!/,1!28,%(+:<%&1!%8.!

:)!OVP*!/,1!,<(*&*C!S;&(&?8(&.!+%!(&^<+(&1!0&**!1/%/!2800&2%+8,!%8!(&/2;!*/%<(/%+8,!?(89!/,/&*%;&%+*%*!

/,1!]Qe*C!Q&0&2%+8,!8?!%;&!'80<,%&&(*!7/*!:/*&1!<@8,!%;&+(!78(B+,-!@/%%&(,*.!7+%;!&/2;!7&&Bc*!78(B!

(8%/! /**&**&1! +,! 8(1&(! %8! +1&,%+?)! %;&! 98*%! &??&2%+'&! %+9&%/:0&! ?8(! %;&! 8@%+9<9! ,<9:&(!8?!

8:*&('/%+8,*C!

5 .6  Recruitment of participants  

$22&**!%8!%;&!(&*&/(2;!@8@<0/%+8,!7/*!/@@(8'&1!:)!%;&!082/0!9/,/-&(.!%;&!@(8?&**+8,/0!-/%&B&&@&(!

3f&&.! D44I6.! 7;8! +,! %<(,! +1&,%+?+&1! /! 9&9:&(! 8?!%;&!@&(+8@&(/%+'&! *%/??.! /,!&X@&(+&,2&1!@(/2%+%+8,&(!

7+%;!:8%;!/!20+,+2/0!/,1!&1<2/%+8,!*<@@8(%!(80&.!%8!b8+,!%;&!(&*&/(2;!%&/9!%8!/2%!/*! /! 082/0!2800/:8(/%8(C!

W&2(<+%9&,%! @8*%&(*.! 7;+2;! @(8'+1&1! /,! 8'&('+&7! 8?! %;&! *%<1)! /,1! 28,%/2%! 1&%/+0*! ?8(! %;8*&!

28,1<2%+,-!%;&! (&*&/(2;.!7&(&!@0/2&1!8,! ,8%+2&! :8/(1*!+,!%;&!@&(+8@&(/%+'&!1&@/(%9&,%! /%!%;&!Z]Q!

*+%&.! :)! %;&! 082/0! 2800/:8(/%8(.! 7;8! ?<(%;&(! '&(:/00)! @(898%&1! %;&! *%<1)! 7+%;+,! %;&! 78(B@0/2&C!

G800/:8(/%+8,! 7+%;! 082/0! *%/??! %(<*%&1! :)! @/(%+2+@/,%*.! /,1! <*+,-! ?/2&T%8T?/2&! 78(1! 8?! 98<%;!

(&2(<+%9&,%.!;/'&!/00!@(8'&,!%8!:&!*<22&**?<0!*%(/%&-+&*!:)!(&*&/(2;&(*!28,1<2%+,-!^</0+%/%+'&!*%<1+&*!

+,!;&/0%;T(&0/%&1!?+&01*!3[&0*&,!&%!/0C.!D4#4F!i8,&*!&%!/0C.!D44YF!Z/9/-&)8T[<,/!&%!/0C.!D4#"F!W&,&(%!&%!

/0C.! D4#EF! Q@(/%0+,-.! D4#E6C! K,%&(&*%&1! @/(%+&*! 7&(&! +,'+%&1! %8! 28,%/2%! %;+*! (&*&/(2;&(! ?8(! 98(&!

+,?8(9/%+8,.! +?! (&^<+(&1.! /,1! %8! ,8%+?)! %;&! 082/0! 2800/:8(/%8(! +?! %;&)! 7+*;&1! %8! @/(%+2+@/%&C! P8%&,%+/0!

(&2(<+%*!7&(&!*&,%!/,!+,?8(9/%+8,!*;&&%!/,1!28,*&,%!?8(9F!%;&!0/%%&(!7/*!%8!:&!289@0&%&1!/,1!(&%<(,&1!

%8! %;&! 082/0! 2800/:8(/%8(! +?! %;&! (&2(<+%! 7+*;&1! %8! @/(%+2+@/%&C! S;+*! (&2(<+%9&,%! *%(/%&-)! @(8'&1! %8! :&!

&??&2%+'&C!$@@&,1+X!I !+,20<1&*!28@+&*!8?!%;&! (&0&'/,%!*<@@8(%+,-!182<9&,%*! *<:9+%%&1!?8(!<,+'&(*+%)!

&%;+2/0!/,1!Z]Q!K,%&-(/%&1!W&*&/(2;!$@@0+2/%+8,!Q)*%&9!3KW$Q6!/@@(8'/0C!

5 .7  Ethical issues  

K,+%+/0!@&(9+**+8,!%8!2/(()!8<%!%;+*!(&*&/(2;!7/*!8:%/+,&1!?(89!%;&!@(8?&**+8,/0!-/%&B&&@&(!/%!%;&!*+%&.!

/?%&(! 7;+2;! a,+'&(*+%)! &%;+2/0! /@@(8'/0! 3QWHP6! 7/*! 8:%/+,&1C! S;&! 082/0! Z]Q! W&*&/(2;! Q<@@8(%!J!
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!

_8'&(,/,2&!O??+2&.!%;&!8(-/,+*/%+8,/0!-/%&B&&@&(!3f&&.!D44I6.!%;&,!2/((+&1!8<%!/!?&/*+:+0+%)!&'/0</%+8,!

7;+2;!(&*<0%&1!+,!@&(9+**+8,!?8(!%;&!(&*&/(2;!%8!28,%+,<&.!%;<*!/!W&V$!(&28(1!7/*!2(&/%&1!3(&?&(&,2&!

,<9:&(! #L=U6! /,1! %;&! (&*&/(2;! @(8@8*/0! 7/*! (&'+&7&1! /,1! /@@(8'&1! :)! %;&! S(<*%c*! G/01+28%%!

_</(1+/,C!S;&! (&*&/(2;!1+1! ,8%!(&^<+(&! (&'+&7! :)! /!Z]Q!W&*&/(2;!H%;+2*!G899+%%&&!3WHG6!7+%;+,!

%;&!aM! ]&/0%;!V&@/(%9&,%*!W&*&/(2;!H%;+2*!Q&('+2&.!1<&!%8!+%! :&+,-!0+9+%&1!%8!+,'80'&9&,%!8?!*%/??!

7+%;! ,8!@/%+&,%d*&('+2&!<*&(!+,'80'&9&,%! /*!@/(%+2+@/,%*.!%;&(&?8(&!8,0)!Z]Q! (&*&/(2;! 1&'&08@9&,%!

/,1! -8'&(,/,2&! /@@(8'/0! 7/*! (&^<+(&1! /,1! 8:%/+,&1! '+/ ! KW$QC! KW$Q! +*! /! aMT7+1&! 8,0+,&! *)*%&9!

@(8'+1&1! :)!%;&! ]&/0%;!W&*&/(2;!$<%;8(+%)!3]W$6!%;/%! /+9*!%8!*%(&/90+,&!%;&!@(82&**!?8(!@(&@/(+,-!

-8'&(,/,2&! /@@0+2/%+8,*! ?8(! ;&/0%;! /,1! *82+/0! 2/(&! (&*&/(2;! +,! %;&! Z]QC! P&(9+**+8,! 7/*! /0*8!

8:%/+,&1!%8!2;/,-&!%;&!(&*&/(2;!*%(/%&-)!/?%&(!%;&!1/%/!2800&2%+8,!;/1!:&-<,.!7;&,!+%!7/*!1&2+1&1!%8!

+,2(&/*&! %;&! ,<9:&(! 8?! @/(%+2+@/,%*! :<%! (&1<2&! %;&! ,<9:&(! 8?! %+9&*! &/2;! @&(*8,! 7/*! 8:*&('&1C!

G8@+&*!8?!%;&!QWHP!/,1!KW$Q!/@@0+2/%+8,!182<9&,%/%+8,!/(&!+,20<1&1!+,!$@@&,1+X!I C!!

!

$!W&*&/(2;!P/**@8(%!7/*!/0*8!(&^<+(&1!?8(!%;+*!@;/*&.!:&?8(&!/!f&%%&(!8?!$22&**!7/*!@(8'+1&1!7;+2;!

@&(9+%%&1! %;&! (&*&/(2;&(! +,%8! %;&! 2/(&! &,'+(8,9&,%C! S;&! W&*&/(2;! P/**@8(%.! /0*8! B,87,! /*! %;&!

$0-8(+%;9!8?!W&*&/(2;!$2%+'+%)!/,1!P(&TH,-/-&9&,%!G;&2B*.!?8(9*!@/(%!8?!%;&!gW&*&/(2;!+,!%;&!Z]Q!

q!]<9/,!W&*8<(2&!3]W6!_881!P(/2%+2&!W&*8<(2&!P/2Bc!3ZK]W.!D4#D/6.!7;+2;!7/*!1&'&08@&1!<,1&(!

%;&!<9:(&00/!8?!%;&!aM!G0+,+2/0!W&*&/(2;!G800/:8(/%+8,!3aMGWG6! :)!%;&!Z]Q!WJV! [8(<9! /,1!%;&!

?8<(! aM! ]&/0%;! V&@/(%9&,%*! /,1! 1&*2(+:&*! *%/,1/(1+*&1! @(82&1<(&*! ?8(! ;/,10+,-! %;&! ]W!

/(( /,-&9&,%*! ?8(! (&*&/(2;&(*C  S;&! 182<9&,%! @(8'+1&*! -<+1/,2&! 8,! %;&! '&(+?+2/%+8,! 8?! (&*&/(2;&(*!

<,1&(%/B+,-!%;&+(!/2%+'+%+&*!+,!%;&!Z]Q!3ZK]W.!D4#E6.!7+%;!%;&!0&'&0!8?!@/%+&,%!+,'80'&9&,%!1+2%/%+,-!%;&!

2;&2B*!%;/%!/(&! ,&&1&1C![8(!%;+*!(&*&/(2;.!%;&!@(82&**!+,20<1&1!8:%/+,+,-! /!V+*208*<(&!/,1!A/((+,-!

Q&('+2&! 3VAQ6! 2;&2B! ?8(! 2(+9+,/0! (&28(1! 1+*208*<(&.! @0<*! 28,?+(9/%+8,! 8?! O22<@/%+8,/0! ;&/0%;!

*2(&&,+,-.! /,1! *%/%<*! /*! /! (&-+*%&(&1! OVP! 7+%;! %;&! ]&/0%;! /,1! G/(&! P(8?&**+8,*! G8<,2+0! 3]GPG6!

3ZK]W.!D4#D:.!@CI6C 

5 .8  Consent  

K,?8(9&1!'80<,%/()!7(+%%&,!28,*&,%!7/*!8:%/+,&1!?(89!/00!@/(%+2+@/,%*F!/!28@)!8?!%;&!28,*&,%!?8(9!2/,!

:&! ?8<,1! +,! $@@&,1+X! I .! 7;+2;! @(8'+1&*! +,?8(9/%+8,! 8,! %;&! (&*&/(2;! /2%+'+%)! /,1! %;&! (+-;%*! 8?! %;&!

@/(%+2+@/,%*C!S;+*!+,20<1&1!%;&! (+-;%!%8! (&98'&!%;&9*&0'&*!?(89!%;&! *%<1)! /%! /,)!%+9&!<@!<,%+0!%;&+(!

/2%+'&!@/(%+2+@/%+8,!&,1&1!3/?%&(!%;&)!;/1!:&&,!8:*&('&1!/,1!289@0&%&1!/!7(+%%&,!^<&*%+8,,/+(&6.!/,1!

%;&(&! 7/*! ,8! <,1<&! +,?0<&,2&.! 28&(2+8,! 8(! +,1<2&9&,%! %8! @/(%+2+@/%&C! $! 28@)! 7/*! 9/1&! 8?! &/2;!

289@0&%&1! 28,*&,%! /,1! -+'&,! %8! %;&! @/(%+2+@/,%.! /,1! %;&! 8(+-+,/0! 7/*! 9/,/-&1! /@@(8@(+/%&0)! 3*&&!

V/%/!N/,/-&9&,% !IC##6C!

5 .9  Confidentiality and anonymity  

$,8,)9+%)! 7/*! 9/+,%/+,&1! 1<(+,-! 1/%/! 2800&2%+8,! :)! /%%(+:<%+,-! %;&! @/(%+2+@/,%*! /! <,+^<&! (&*&/(2;!
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+1&,%+?+2/%+8,! ,<9:&(.!7;+2;!+*! ;87!%;&)!7&(&!%;&,! (&?&((&1!%8C!S;&!182<9&,%!28,%/+,+,-!%;&!0+*%!8?!
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5 .10  Minimising key risks and burdens  
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5 .11  Data management  
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5 .12  Data collection  
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5 .12.1  Observation  
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&X@&(+&,2&! %;&9!3K/28,8! &%! /0C.! D44YF! Q82+808-)C8(-C<B.! D44E6C! Q+9+0/(0).!N/2B.! e881*8,-.!

N/2m<&&,.!_<&*%.!J!Z/9&).!3D44I6 !*<--&*%*!%;/%!%;&!(&*&/(2;&(!2/(()+,-!8<%!@/(%+2+@/,%!8:*&('/%+8,!

+*!/,!8<%*+1&(!%()+,-!%8!0&/(,!7;/%!0+?&!+*!0+B&!?8(!/,!+,*+1&(C!e;+0*%!%;+*!(&*&/(2;&(!7/*!,8%!@/(%+2+@/%+,-!

+,!%;&!1&0+'&()!8?!@/%+&,%!2/(&.!+%!28<01!:&!/(-<&1!%;/%!;+*!@(+8(!&X@&(+&,2&!/*!/!9&9:&(!8?!%;&!*<(-+2/0!

%&/9.!&**&,%+/00)!/0(&/1)!:&+,-!/,!+,*+1&(.!&,/:0&1!%;&!1/%/!2800&2%+8,!%8!:&!2/((+&1!8<%.!+,!*89&!@/(%.!

+,!%;+*!+99&(*+'&!7/).!1<&!%8!%;&!&,'+(8,9&,%.!0/,-</-&.!/2%+'+%+&*!&%2C!/00!:&+,-!?/9+0+/(C!!
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!

!

$!?<(%;&(!28,*+1&(/%+8,!+*!g*;/187+,-c!/*!/,!8:*&('/%+8,/0!1/%/!2800&2%+8,!9&%;81C!V&*2(+:&1!:)!*89&!

/*!/!98:+0&!?8(9!8?!,8, T@/(%+2+@/,%!8:*&('/%+8,.!*;/187+,-!+,'80'&*!%;&!(&*&/(2;&(!208*&0)!?80087+,-!

@/(%+2+@/,%*! 8'&(! /! @&(+81! 8?! %+9&.! 98'+,-! 7+%;! %;&9! :&%7&&,! /2%+'+%+&*! /,1! 082/%+8,*.! %8! 2800&2%!

28,%&X%T:8<,1! 1/%/! 3N2V8,/01.! D44I6.! +,'&*%+-/%+,-! 7;/%! @&8@0&! /2%</00)! 18.! ,8%! 7;/%! %;&+(! (80&!

1+2%/%&*!8?!%;&9!3m<+,0/,.!D44=6C!Q20/'+.!3D4#"6!*<--&*%*!*;/187+,-!2/,!:&!<*&1!/*!/,!+9@&%<*!?8(!

8(-/,+*/%+8,/0! 2;/,-&.! :)! &,;/,2+,-! %;&! @/(%+2+@/,%*c! <,1&(*%/,1+,-! 8?! %;&+(! 87,! @(/2%+2&*F! /,!

8<%289&!%;/%!28<01!:&!&X%(&9&0)! :&,&?+2+/0!+,! ;&/0%;2/(&C!S;&!*<:%0&!1+??&(&,2&!:&%7&&,!*;/187+,-!

/,1! 8%;&(! ?8(9*! 8?! 8:*&('/%+8,.! +*! %;/%! +%! &,/:0&*! +,*+-;%! +,%8! ?82<*&1! /,1! *@&2+?+2! &X@&(+&,2&*.!

(&0&'/,%!%8!/!@/(%+2<0/(!@&(*8,!8(!(80&!7+%;+,!/,!8(-/,+*/%+8,.!/*!*<2;.!%;&!+,?8(9/%+8,!+*!:/*&1!8,!,8%!

b<*%!/2%+8,*!8(!/2%+'+%+&*.!:<%!/0*8!%;&!@;)*+2/0!/,1!*82+/0!28,%&X%*!%;/%!%;&)!/(&!@&(?8(9&1!+,.!9&/,+,-!

%;&! (&*&/(2;&(! 2/,! (&28(1! ;<9/, T&,'+(8,9&,%! /,1! ;<9/, T;<9/,! +,%&(/2%+8,*! 3_+00! &%! /0C.! D4#"6C!

]87&'&(.!(&*&/(2;&(*!<*+,-!%;+*!9&%;81!8?%&,!*<@@0&9&,%!%;&!8:*&('/%+8,!1/%/!:)!/*B+,-!^<&*%+8,*!

%8!@(89@%!/!(<,,+,-!2899&,%/()!?(89!%;&!@&(*8,!:&+,-!*;/187&1.!%8!@(8'+1&!20/(+?+2/%+8,!8(!@<(@8*&C!!

!

$,! /0%&(,/%+'&! /@@(8/2;! %8! %(/1+%+8,/0! *;/187+,-.! +,'80'&*! ?80087+,-! 8:b&2%*! (/%;&(! %;/,! @&8@0&!

3GR/(,+/7*B/.! D44LF! N2V8,/01! J! Q+9@*8,.! D4#"6.! /,! &X/9@0&! :&+,-! G/((+,-%8,x*.! 3D4#D6! 8:b&2%!

&%;,8-(/@;)! 8?! /! %&&,/-&(c*! 98:+0&! @;8,&C! O,! (&?0&2%+8,.! +%! :&2/9&! /@@/(&,%! %;/%! %;&! NGV*!

:&08,-+,-!%8!%;&!*<(-+2/0!%&/9!7&(&!/0*8!%;&!*<:b&2%*!8?!%;&!8:*&('/%+8,!+,!%;+*!*%<1).!/11+,-!?<(%;&(!

;<9/, T8:b&2%! +,%&(/2%+8,*! +,%8! %;&! 1/%/C! e;+0*%! %;&(&! 7&(&! &0&9&,%*! 8?! *;/187+,-! +,'80'&1! +,! %;+*!

(&*&/(2;.! *@&2+?+2/00)! %;&! 208*&! ?80087+,-! 8?! @/(%+2+@/,%*! /,1! 8:b&2%*! <,1&(! 8:*&('/%+8,.! %;+*! 1+1! ,8%!

&X%&,1!%8!^<&*%+8,+,-!8(!/*B+,-!?8(!/!2899&,%/()C!$*!*<2;.!%;&!1/%/!2800&2%+8,!28<01!:&!1&*2(+:&1!/*!

/! 289:+,/%+8,! 8?! @/(%+2+@/,%! 8:*&('/%+8,.! ,8,T@/(%+2+@/,%! 8:*&('/%+8,.! /,1! *;/187+,-.! 7;+2;!

@(898%&1!%;&!2800&2%+8,!8?!(+2;.!1&%/+0&1!1&*2(+@%+8,*!8?!7;/%!%88B!@0/2&C!

5 .13  Limitations  

S;+*! *%<1)! ?82<*&1! 8,! %;&! ;/R/(1*! /**82+/%&1! 7+%;! NGV*.! 28,%/9+,/%+8,! /,1! 2(8**T%(/,*9+**+8,.!

%;&(&?8(&!%;&!*%<1)!1+1! ,8%!(&-+*%&(!1/%/!8,!@8*%T8@&(/%+'&!+,?&2%+8,*!8?!@/%+&,%*!<,1&(-8+,-! *<(-&()!

1<(+,-!%;&!@&(+81!8?!8:*&('/%+8,.! /*!%;&!2/<*/0!0+,B!78<01! ,8%! :&!+1&,%+?+/:0&C![8(!%;&! *<(-+2/0!%&/9!

9&9:&(*! %;/%! 7&(&! +,20<1&1.! 8:*&('/%+8,*! 8,0)! 822<((&1! 1<(+,-! 7&&B1/)*.! ?(89! 4=p44/9! %8!

4IC44@9.!*8! 1/%/!*@&2+?+2!%8!7&&B&,1*.!&'&,+,-*!8(!8%;&(!*;+?%!@/%%&(,*!7/*!,8%!2800&2%&1C!Q<(-&8,*!

7&(&!/ 0*8!,8%!+,20<1&1!+,!%;+*!(&*&/(2;.!1&*@+%&!%;&9!:&+,-!/!B&)!9&9:&(!8?!%;&!*<(-+2/0!%&/9C!S;&!

9/b8(+%)! 8?! %;&+(! %+9&! +,! %;&! 8@&(/%+,-! %;&/%(&! 1&@/(%9&,%! +*! *@&,%! *2(<::&1.! 2/(()+,-! 8<%! *<(-+2/0!

@(82&1<(&*.!%;&(&:)!&X20<1+,-!%;&9!?(89!%;+*!*%<1)C!]87&'&(.!%;&(&!/(&!*9/00!@&(+81*!8?!%+9&!7;&(&!

%;&)!/(&!<, T*2(<::&1.!?8(!&X/9@0&!7;&,!%;&)!&,%&(!/,1!&X+%!%;&!1&@/(%9&,%.!/,1!7;+0*%!2/(()+,-!8<%!

/19+,+*%(/%+'&!/2%+'+%+&*!:&%7&&,!@/%+&,%*C!S;&*&!%+9&*!@(&*&,%!8@@8(%<,+%+&*!?8(!*<(-&8,*!%8!+,%&(/2%!

7+%;! NGV*! 7;+2;! 7&(&! ,8%! 2/@%<(&1! :)! %;+*! *%<1).! %;&(&?8(&! ?<(%;&(! *%<1+&*! *;8<01! 28,*+1&(!
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8:*&('/%+8,!8?!%;&!NGV*!<*&1!:)!%;+*!*%/??!-(8<@.!/,1!%;&+(!98'&9&,%*!7+%;+,!%;&!;&/0%;2/(&!*&%%+,-C!!

5 .14  Reliability and validity  

S;&! %(/1+%+8,/0! ^</,%+%/%+'&! 2(+%&(+8,! 8?! '/0+1+%)! /,1! (&0+/:+0+%)! /(&! -&,&(/00)! (&@0/2&1! +,! ^</0+%/%+'&!

(&*&/(2;! :)! %(<*%78(%;+,&**.! (&@0+2/:+0+%).! 28,*+*%&,2)! 8(! (+-8<(.! /*! %;&! 9&/,*! 8?! 1&98,*%(/%+,-! %;&!

(&@&/%/:+0+%).!2(&1+:+0+%)!/,1!+,%&-(+%)!8?!%;&!/@@(8/2;!3G(8,+,.!D4#"F!_80/?*;/,+.!D44EF!f&<,-.!D4#I6C!

Z8:0&!J!Q9+%;.!3D4#I6!*<--&*%!%;/%!/1;&(+,-!%8!%;&!*/9&!@(82&**&*!/,1!9&%;81*.!20&/(0)!*%/%+,-!/00!

(&*&/(2;! @/(/9&%&(*.! /,1! :&+,-! %(<&! %8! %;&! ?+,1+,-*.! /00! -+'&! 0&-+%+9/2)! %8! %;&! 78(BC! O,&! 7/)! %8!

/2;+&'&!%;+*!+*!2(8**T2/*&!289@/(+*8,.!/*!<%+0+*&1!+,!%;+*!(&*&/(2;.!:<%!+%!+,'80'&*!+99&(*+,-!8,&*&0?!+,!

/,/0)*+*!8?!%;&!7+%;+,T2/*&!1/%/!+,!8(1&(!?8(!@/%%&(,*!%8!/@@&/(!%;/%!2/,!%;&,!:&!(&0/%&1C!!

5 .14.1  Reactivity  

Q89&%+9&*! (&?&((&1! %8! /*! %;&! g]/7%;8(,&! &??&2%c! 8(! g-<+,&/! @+-! &??&2%c!3$9@%! &%! /0C.! D44LF!

N2G/9:(+1-&! &%! /0C.! D4#"6.! (&/2%+'+%).! :8%;! @&(*8,/0! /,1! @(82&1<(/0.! 9/)! (&*<0%! +,! /22<(/%&!

8:*&('/%+8,*.! :<%! 8?! @/(%+2+@/,%*! :&;/'+,-! 1+??&(&,%0)! %;/,! %;&)! 78<01! ;/'&C! P(82&1<(/0! (&/2%+'+%)! +*!

7;&,!%;+*!2;/,-&!+*!2/<*&1!:)!%;&!@/(%+2+@/,%*!B,87+,-!%;&)!/(&!:&+,-!*%<1+&1.!/,1!%;&+(!/2%+8,*!/(&!

+,! (&*@8,*&! %8! %;&! (&*&/(2;! @(82&**! +%*&0?.! 7;&(&/*! @&(*8,/0! (&/2%+'+%)! +*! 7;&(&! :&;/'+8<(! 8?! %;&!

@/(%+2+@/,%*!+*!981+?+&1!+,!(&*@8,*&!%8!%(/+%*!8?!%;&!(&*&/(2;&(.!*<2;!/*!9/0&!8(!?&9/0&.!%;&+(!&%;,+2+%)!

&%2C!H17/(1*!&%!/0C.!3D4#E6!1&*2(+:&!;87!28,?8(9+%)!/,1!*82+/0!1&*+(/:+0+%)!9/)!+,?0<&,2&!:8%;!%)@&*!8?!

(&/2%+'+%).!7;&(&!%;&!@/(%+2+@/,%*!:&;/'&!+,!7/)*!%;/%!%;&)!%;+,B!8%;&(*!&X@&2%.!(/%;&(!%;/,!;87!%;&)!

78<01! <*</00).! 7;+0*%!N2G/9:(+1-&! &%! /0C.! 3D4#"6! *<--&*%! %;/%! %;&! &??&2%*.! @&(%+,&,%! %8! ;&/0%;2/(&!

@(/2%+%+8,&(*!+,!%;&+(!(&*&/(2;.!'&()!9<2;!1&@&,1!8,!7;/%!%;&!*<:b&2%*!/(&!18+,-.!:&+,-!28,%+,-&,%!8,!

%/*B!/,1!28,%&X%C!S;+*!@<(@8(%&1!'/(+/%+8,!+,!&??&2%!78<01!/@@&/(!%8!:&!*<@@8(%&1!:)!]//*!J!f/(*8,.!

3D44L6! /,1! ]/-&0! &%! /0C.! 3D4#I6.! 7;8! (&@8(%&1! %;/%! ;&/0%;2/(&! 78(B&(*! 7&(&! 98(&! 0+B&0)! %8! @&(?8(9!

;/,1! ;)-+&,&! 7;+0*%! <,1&(! 8:*&('/%+8,.! /,1! H17/(1*! &%! /0C.! 3D4#E6! 7;8! +1&,%+?+&1! /,/&*%;&%+*%*!

/0%&(+,-! %;&+(! (&28(1TB&&@+,-! /2%+'+%+&*! 7;&,! <,1&(! *2(<%+,)C! G8,'&(*&0).![&(,/01.! G889:*.!

V&$00&/<9&.!e&*%.!J!P/(,&*.!3D4#D6!1&%&(9+,&1!,8!2;/,-&*!%8!8:*&('&1!20+,+2+/,*c!:&;/'+8<(! 7;&,!

9/,/-+,-!+,?&2%+8,*.!7;+0*%!A+%%,&(.!W+2;.!S<(,&(.!J!$(,801.!3D44D6!/,1! ]/(:/(%;!&%!/0C.!3D44D6!*;87&1!

%;/%! +9@(8'&9&,%! +,! ;/,1! ;)-+&,&! 289@0+/,2&! +,1<2&1! :)! 8:*&('/%+8,! (&1<2&1! *;8(%0)! /?%&(!

98,+%8(+,-!2&/*&1C!

!

W&/2%+'+%)!&??&2%*!2/,!:&!0&**&,&1!+?!%;&!8:*&('&(!+*!<,8:%(<*+'&.!(&1<2+,-!%;&!@/(%+2+@/,%*c!/7/(&,&**!

8?!:&+,-!<,1&(!*2(<%+,).! ;87&'&(.!%;+*!;/*!0+9+%&1!/@@0+2/:+0+%)!?8(!8'&(%!1/%/!2800&2%+8,C!$0%&(,/%+'&0).!

%;&! (&*&/(2;&(! 2/,! /%%&9@%! %8! 9+,+9+*&! %;&! &??&2%! 8?! (&/2%+'+%)! %;(8<-;! ;/:+%</%+8,.! 1&*2(+:&1! :)!

W/,B+,! &%! /0C.! 3D44Y.! @C#EI6! /*! \#, :-%#;.(0#', 0-+$(9+-, /-)0-1-9", "%#", 0-+*'"+, >0(1, 0-$-#"-/,

+".1*'#".(9 uF!8'&(!%+9&.!%;&!8:*&('&(!:&289&*!@/(%!8?!%;&!*&%%+,-.!/,1!@/(%+2+@/,%*!-&,&(/00)!(&%<(,!%8!

%;&+(!98(&!<*</0! :&;/'+8<(C!$@@0&%8,.!3#YYI6!*<--&*%*!%;/%!%;+*!2/,! :&!@(898%&1!:)!%;&!(&*&/(2;&(!
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!

;/'+,-! /! -881! (&0/%+8,*;+@! 7+%;! %;&! @/(%+2+@/,%*! /,1! ?/9+0+/(+%)! 7+%;! %;&! *&%%+,-C! K,! %;+*! *%<1).! %;&!

(&*&/(2;&(c*!B,870&1-&!8?!%;&!@&(+8@&(/%+'&!*&%%+,-!9/)!;/'&!?8*%&(&1!;/:+%</%+8,.!%;(8<-;!;+*!/:+0+%)!

%8! :0&,1! +,! 7+%;! %;&! %&/9! /,1! /7/(&,&**! 8?! %;&! &,'+(8,9&,%C! Q+9+0/(0).! 7+%;! *;/187+,-! :&+,-! /,!

&*%/:0+*;&1! 9&%;81! <%+0+*&1! +,! &1<2/%+,-! %;&! @&(+8@&(/%+'&! %&/9.! 7;&(&! +%! +*! *&&,! /*! /! '/0</:0&!

%&2;,+^<&! %8! ;&0@! *%<1&,%*! 0&/(,! %;&+(! ?<%<(&! (80&! :)! 8:*&('+,-! ^</0+?+&1! 2800&/-<&*!3N2V8,/01! J!

Q+9@*8,.!D4#"6.!%;&(&!78<01!@8%&,%+/00)!:&!(&1<2&1!+9@/2%!2/<*&1!:)!%;&!(&*&/(2;&(!18+,-!%;&!*/9&!

3i8;/,*&,!J![8(:&(-.!D4##6 C!!

5 .14.2  Observer bias  

$00!8:*&('&(*!;/'&!%;&+(!87,!@/(%+2<0/(!0&'&0!8?!B,870&1-&!/,1!/7/(&,&**.!/,1!/@@(8/2;!8:*&('/%+8,!

?(89!1+??&(&,%!&X@&(+&,%+/0! /,1!%;&8(&%+2/0!@&(*@&2%+'&*.!7;+2;!2/,! /??&2%!7;/%! :&;/'+8<(!+*! *&0&2%&1!

?8(!8:*&('/%+8,.!/,1!;87!%;+*!+*!+,%&(@(&%&1!/,1!(&28(1&1C!e;+0*%!/!*%(&,-%;!8?!8:*&('/%+8,!+*!%;&!/:+0+%)!

?8(!%;&!(&*&/(2;&(!%8!*&&!7;/%!%;&!*<:b&2%*!/(&!/2%</00)!18+,-.!(/%;&(!%;/,!7;/%!%;&)!*/)!%;&)!18.!%;+*!

/0*8! (&0+&*! 8,! %;&! (&*&/(2;&(! <,1&(*%/,1+,-! 7;/%! %;&)! /(&! *&&+,-.! /,1! (&28(1+,-! &'&()%;+,-! %;/%! +*!

(&0&'/,%!3_(+,,&00! J! a,(/<.! D4#E6C! K,! %;+*! (&*&/(2;.! %;&! 8:*&('/%+8,*! /,1! /**82+/%&1! ?+&01! ,8%&*!

(&28(1&1!8,0)!8:b&2%+'&!1&*2(+@%+8,*!8?!%;&! /2%</0! /2%+8,*! /,1! :&;/'+8<(*!8?!%;&!@/(%+2+@/,%*.!7;+2;!

7&(&!%;&,!9/@@&1!/-/+,*%!%;&!]$GGP!@0/,.!(/%;&(!%;/,!/%%&9@%+,-!%8!+,%&(@(&%!7;)!%;&!@(/2%+%+8,&(*!

/2%&1! /*! %;&)! 1+1.! %;<*! &,;/,2+,-! 28,?+(9/:+0+%)! /,1! 1&@&,1/:+0+%)!3_(/,&;&+9! J! f<,19/,.! D44"6 C!

Q&0&2%+'+%).!/*!1&*2(+:&1!:)!N2V8,/01!J!Q+9@*8,.!3D4#"6.!7/*!/0*8!9+,+9+*&1!%;(8<-;!8:*&('/%+8,!8?!

9<0%+@0&!@(/2%+%+8,&(*!2/(()+,-!8<%!%;&!*/9&!8(!*+9+0/(!/2%+'+%+&*!?8(!,<9&(8<*!@/%+&,%*.!@(&*&,%+,-!%;&!

8:*&('&(! 7+%;! (&@&/%&1! 8@@8(%<,+%+&*! %8! *%<1)! /,1! (&28(1! /00! 8?! %;&+(! @(/2%+2&*C! N+*@&(2&@%+8,! 8?!

:&;/'+8<(!:)!%;&!(&*&/(2;&(! 3f/?/+00&!J!e+01&:8&(.!#YYI6.!9/)!/0*8!:&!? /2+0+%/%&1!:)!+,/1&^</2+&*!8?!

%;&!9&/*<(+,-!+,*%(<9&,%*!<*&1!+,!%;&!8:*&('/%+8,C!K,!%;+*!2/*&!&((8(*!/(&!98(&!0+B&0)!%8!822<(!7;&,!

:&;/'+8<(!+*!289@0&X!8(!7;&,!%;&!8:*&('&(!+*!<,?/9+0+/(!7+%;!%;&!*+%</%+8,.!*89&%;+,-!,8%!@(&*&,%!+,!

%;+*!(&*&/(2;!7;&(&!%;&!8:*&('&(!;/*!&X@&(+&,2&!/,1!B,870&1-&!8?!%;&!*&%%+,-!/,1!%;&!/2%+'+%+&*!%;/%!

%/B&! @0/2&! %;&(&C! K,! /11+%+8,.! 7;+0*%! 289@/(+*8,! 8?! 9<0%+@0&! (&*&/(2;&(*c! 8:*&('/%+8,*! 2/,! @(898%&!

28,*+*%&,2)!/,1!(+-8<(!8?!%;&!&'+1&,2&!/,1!(&1<2&!%;&!@8%&,%+/0!?8(!:+/*.!;/'+,-!8,&!8:*&('&(!2800&2%!

/00! 8?! %;&! 1/%/! +,! /! *)*%&9/%+2! 9/,,&(.! /*! +,! %;+*! (&*&/(2;.! 2/,! +,*%&/1! &0+9+,/%&! +,%&(T8:*&('&(!

'/(+/:+0+%)!/*!/!*8<(2&!8?!&((8(!3f&/*!&%!/0C.!D4#IF!N<,8RTP(+2&.!P/%&0.!&%!/0C.!D4#"6C!

5 .14.3  Triangulation  

S(+/,-<0/%+8,! &,289@/**&*! t*+.94, 1*'".$'-, .9;-+".4#"(0+2, 1*'".$'-, +(*0)-+, (>, / #"#2, (0, 1*'".$'-,

1-"%(/+, "(, )(9>.01, "%-, -1-04.94, >.9/.94+ u!3N&((+/9.! #YY=.! @CD4"6.! 7+%;! @8%&,%+/0! 8<%289&*! :&+,-!

28,'&(-&,2&.!+,28,*+*%&,2)!8(!28,%(/1+2%+8,!3G(8,+,.!D4#"6C!A)!+1&,%+?)+,-!+?!&'&,%*!(&9/+,!%;&!*/9&!

/%!8%;&(!%+9&*.!+,!8%;&(!/(&/*.!8(!7+%;!1+??&(&,%!@/(%+2+@/,%*.!/,)!:+/*!+,%(81<2&1!/*!/!(&*<0%!8?!/!*+,-0&T

8:*&('&(.! *+,-0& T9&%;81! /@@(8/2;! 2/,! :&! 8'&(289&.! +,2(&/*+,-! 28,?+1&,2&! +,! %;&! (&*<0%*C! S;&! %78!

-8/0*!8?!%(+/,-<0/%+8,!q!28,?+(9/%+8,!/,1!289@0&%&,&**!8?!1/%/!q!/(& !9/b8(!*%(&,-%;*!8?!%;+*!/@@(8/2;!
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3h+,.!D4#E6.!/,1!/(&!+9@0&9&,%&1!+,!%;+*!*%<1)!%;(8<-;!289@/(+*8,!8?!1/%/!?(89!1+??&(&,%!%+9&*.!*<:!

*&%%+,-*!/,1!*<:b&2%*C!

5 .14.4  Volunteer bias  

K%!;/*!08,-!:&&,!B,87,!%;/%!%;8*&!7;8!'80<,%&&(!%8!%/B&!@/(%!+,!(&*&/(2;!9/)!:&!1+??&(&,%!?(89!%;8*&!

7;8!9/B&!%;&!1&2+*+8,!,8%!%8!@/(%+2+@/%&.!7;+2;!9/)!@(81<2&!(&*<0%*!8(!0&/1!%8!28,20<*+8,*!%;/%!1+??&(!

?(89! %;&! %(<%;!3i8(1/,! &%! /0C.! D4#EF! i<,-;/,*! J! i8,&*.! D44L6 C! K,! %;&+(! 9<2;! 2+%&1! (&'+&7! 8?! %;&!

0+%&(/%<(&.!W8*&,%;/0!J!W8*,87.!3#YLI6!+1&,%+?+&1!9<0%+@0&!2(+%&(+/!%;/%!28<01!-&,&(/00)! :&! /**82+/%&1!

7+%;! '80<,%&&(*.!*<2;! /*! :&+,-! /!@/(%+2<0/(!-&,1&(.!8?!/!@/(%+2<0/(!*82+/0!20/**.!&1<2/%&1!%8!/! ;+-;&(!

0&'&0.! &%2C.! 7;+0*%! 9&1+2/0! (&*&/(2;! ;/*! /0*8! ?8<,1! %;/%! '80<,%&&(*! %&,1! %8! :&! ;&/0%;+&(! /,1! /1;&(&!

98(&! %8! %(&/%9&,%! (&-+9&*.! %;/,! ,8,T'80<,%&&(*!3Q/0B+,1.! D4#46F! ;87&'&(.! O*7/01.! e/,1.! r;<.! J!

Q&0:).!3D4#E6!@(8@8*&!%;/%!'80<,%&&(*c!2;/(/2%&(+*%+2*!/(&!1&@&,1&,%!8,!%;&!%)@&!8?!%/*B*!+,'80'&1!+,!

%;&!(&*&/(2;.!/,1!2/,!'/()!/228(1+,-0) C!]+-;&(!(/%&*!8?!(&2(<+%9&,%!(&1<2&!%;&!@8%&,%+/0!?8(!%;+*!:+/*.!

%;&(&?8(&! *%(/%&-+&*!2/,! :&!&9@08)&1!%8!@(898%&!@/(%+2+@/%+8,!3Q/0B+,1.!D4#46.!?8(!&X/9@0&.!@&8@0&!

/(&!98(&!0+B&0)!%8!'80<,%&&(!?8(!*89&%;+,-!%;&)!/(&!+,%&(&*%&1!+,!8(!+?!+%!+*!@&(2&+'&1!%8!:&!+9@8(%/,%.!

/,1!28,'&(*&0).!0&**!0+B&0)!+?!%;&!*<:b&2%!+*!*&,*+%+'&!8(!%;&)!?&&0!%;(&/%&,&1C!$0*8.!%;&!@8*+%+8,.!(80&.!8(!

0&'&0! 8?! /<%;8(+%)! 8?! %;&! (&2(<+%&(.! /,1! +?! %;&)! /(&! ?/9+0+/(! %8! %;&! *<:b&2%*.! 2/,! :8%;! ;/'&! /! @8*+%+'&!

+,?0<&,2&.! /*!18&*! (&1<2+,-!%;&!0&'&0!8?!2899+%9&,%!?8(!@/(%+2+@/,%*!3i8(1/,!&%! /0C.!D4#E6C!P8%&,%+/0!

:+/*!1<&!%8!@/(%+2+@/,%!*&0?T*&0&2%+8,!3'80<,%&&(*6!9/)!;/'&!(&*<0%&1!+,!/'8+1/,2&!:)!%;8*&!9&9:&(*!

8?!%;&!*<(-+2/0!%&/9!%;/%!28<01!:&!1&*2(+:&1!/*!g;&/')T<*&(*c!8?!%;&+(!1&'+2&!1<(+,-!78(B!;8<(*.!7;8!

7&(&! 28,*2+8<*! 8?! %;&+(! :&;/'+8<(! /,1! /,X+8<*! ?8(! +%! ,8%! %8! :&! 98,+%8(&1C! Q+9+0/(0).! %;&(&! 28<01! :&!

8%;&(*! 7;8! *8! (/(&0)! <*&1! %;&+(! 1&'+2&! /%! 78(B! %;/%! %;&)! ?&0%! %;&)! 28<01,c%! 28,%(+:<%&! %8! %;&! *%<1).!

@8%&,%+/00)!(&*<0%+,-!+,!%;&!*/9@0&!28,*+*%+,-!8?!@(/2%+%+8,&(*!7;8!9/1&!g/'&(/-&c!<*&!8?!%;&+(!1&'+2&!+,!

@(/2%+2&C! K?! %;+*! +*! %;&! 2/*&.! /,1! +%! 2/,,8%! :&! 28,?+(9&1.! %;&! 28,*&^<&,2&! %8! %;&! 1/%/! 2800&2%+8,! +*!

,&-0+-+:0&.! /*!%;&!8:*&('/%+8,*!7&(&!@&(?8(9&1!%8!/*2&(%/+,!8@@8(%<,+%+&*!/,1! :&;/'+8<(*!(&0/%+,-!%8!

%;&!1&'+2&*!/,1!2(8**!28,%/9+,/%+8,.!(/%;&(!%;/,!1&%&(9+,+,-!?(&^<&,2)!8?!<*&C!K%!28<01!:&!*<--&*%&1!

%;/%! %;&! 98(&! 8?%&,! %;&! 1&'+2&! +*! <*&1.! %;&! +,2(&/*&1! @8%&,%+/0! ?8(! +%! %8! :&289&! 28,%/9+,/%&1.! :<%!

+,*%/,2&*!?8(!1&'+2&!<*&! /(&! ,8%!?+,+%&!/*!%;&)!78<01!%;&,!+,%&(?&(&!7+%;!%;&!@(/2%+%+8,&(!2/(()+,-!8<%!

%;&+(! (80&.! *8! @/%%&(,*! 8?! <*&! /,1! /**82+/%&1! ;/R/(1*.! 2/,! :&! /*2&(%/+,&1! ?(89! %;8*&! 7;8! 1+1!

@/(%+2+@/%&C!

5 .15  Data analysis  

K,! %;+*! *%<1).! %;&! <,+%! 8?! /,/0)*+*! 7/*! @&(+8@&(/%+'&! @(/2%+%+8,&(*! +,! &'&()1/).! (&/0T0+?&! ;&/0%;2/(&!

@(/2%+2&.! /!%&2;,+2/00)! 1+*%+,2%+'&! *+%</%+8,.!%;&!<,@(&1+2%/:0&! ,/%<(&!8?!7;+2;! 7+00!+,&'+%/:0)! (&*<0%!+,!

%;&(&! :&+,-! 9/,)! 98( &! '/(+/:0&*! %;/,! 1/%/! @8+,%*!3h+,.! D44Y6C!S;&! -8/0! 8?! %;+*! *%<1)! 7/*! ,8%! %8!

+1&,%+?)!+,1+'+1</0!'/(+/%+8,!:<%!(/%;&(!%8!&0+2+%!/,1!1&*2(+:&!%;8*&!/*@&2%*!8?!%;&!@;&,89&,8,!%;/%!/(&!

28998,! @(/2%+2&.! %;&(&?8(&! /,/0)*+* ! 7/*! 28,1<2%&1! 7+%;+,! +,1+'+1</0!2/*&*! /,1! /2(8**! 9<0%+@0&!
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2/*&* C!$! *&(+&*! 8?! ?087! 1+/-(/9*! 7&(&! @(81<2&1! 7;+2;! 28,'&)! %;&! @/%+&,%*c! *<(-+2/0! @/%;7/).!

8<%0+,+,-!%;&!78(B+,-!@/%%&(,*!(&0/%+,-!%8!/!*<(-+2/0!2/*&!?8(!%;&!/,/&*%;&%+2!@(/2%+%+8,&(.!/,/&*%;&%+*%.!

2+(2<0/%+,-! @(/2%+%+8,&(.! /,1! (&28'&()! @(/2%+%+8,&(C! S;&! %(/,*2(+:&1! 8:*&('/%+8,! ?+&01! ,8%&*! 7&(&!

&'/0</%&1! /-/+,*%! %;&*&! @(82&**! 9/@*.! /,1! /,)! (&*<0%/,%! 2(8**T28,%/9+,/%+8,! ;/R/(1*! 28,2&(,+,-!

NGV*.!+,?8(9&1!@(81<2%+8,!8?!%;&!]$GGP!P0/,C!S;&!?+(*%!/,/0)%+2!/2%+'+%)!7/*!+99&(*+8, !+,!%;&!1/%/.!

(&'+&7+,-!%;&!?+&01!,8%&*!%8!+1&,%+?)!*+-,+?+2/,%!*%/%&9&,%*.!7;+2;!7&(&!%;8*&!/(&/* !%;/%!(&0/%&1!1+(&2%0)!

%8! %;&! *<(-+2/0! @/%;7/)C!S;&! @<(@8*&! 8?! %;+*! @;/*&! 8?! %;&! /,/0)*+*! 7/*! %8! 1&*2(+:&! /*@&2%*! 8?! %;&!

@;&,89&,8,! *@&2+?+2! %8! &/2;! +,1+'+1</0C! Z&X%.! %;&! *+-,+?+2/,%! *%/%&9&,%*! ?(89! &/2;! +,1+'+1</0!7/*!

289@/(&1! 7+%;! %;&! 8:*&('/%+8,! 1/%/! 8?! %;&! 8%;&(! @/(%+2+@/,%*.! @/)+,-! @/(%+2<0/(! /%%&,%+8,! %8! /,)!

*+9+0/(+%+&*.!1+??&(&,2&*.!/,1!@/%%&(,*!/2(8**!(&*@8,1&,%*C!O,2&!%;&!1/%/!;/1!:&&,!(&0/%&1!%8!%;&!?087!

1+/-(/9*.! &/2;!*+-,+?+2/,%!*%/%&9&,%!7/*!%(/2&1!:/2B! %8!+%*!8(+-+,/0!28,%&X%!%8!'/0+1/%&!+%*!(&0/%+8,*;+@!

%8!%;&!*<(-+2/0!@/%;7/)C!$1;&(&,2&!%8!(&0&'/,%!@(&(&^<+*+%&*!&C-C!,/%+8,/0!-<+1&0+,&*!/,1!082/0!;8*@+%/0!

@80+2+&*.! 7/*! /0*8!+1&,%+?+&1! 1<(+,-! %;&! /,/0)*+* .! /*! ?/+0<(&! %8! 289@0)! 7+%;! %;&9! <,1&(9+,&*! /,)!

]$GGP!P0/,.!@(&*&,%+,-!8@@8(%<,+%)!?8(!%;&!*)*%&9!%8!?/+0!3G<*/%8!&%!/0C.!D4#D6C!!

5 .16  Findings and d iscussion  

S;&! /2%+'+%+&*! 8?! #U! @&(+8@&(/%+'&! %&/9! 9&9:&(*! (&0/%+,-! %8! /! %8%/0! 8?! EU! *<(-+2/0! @(82&1<(&*! 7/*!

8:*&('&1! :)! /! *+,-0&! (&*&/(2;&(! 8'&(! UD! ;8<(*F! %;+*! +*! 289@/(/:0&! %8!M(&1+&%.! M/0B9/,.! A8,%&,.!

_+-&,-/2B.!J!A/(/2;.!3D4##6 .!7;8!2/((+&1!8<%!U4!;8<(*!8?!8:*&('/%+8,!?8(!D=!@(82&1<(&*!1<(+,-!%;&+(!

28'&(%!*%<1)!8?!%;&!*<(-+2/0!%&/9c*!;/,1!;)-+&,&!@(/2%+2&!+,!S;&!Z&%;&(0/,1*.!/,1! N&-&<*.!Z+0**8,.!

M/(0**8,.! H(+B**8,.! J! $,1&(**8,.! 3D4#I/6 ! 7;8! 2/((+&1! 8<%! 1+(&2%! 8:*&('/%+8,! 8?! ;/,1! ;)-+&,&!

:&;/'+8<(! +,! Q7&1&,! 1<(+,-! +,'/*+'&! /,/&*%;&%+2! @(82&1<(&*! ?8(! "U! *<(-+2/0! @(82&1<(&*! 1<(+,-! DD!

1/)%+9&!*&**+8,*C!e;&,!+1&,%+?+&1!:)!(80&.!%;&!1/%/!?8(!%;+*!(&*&/(2;!(&28(1&1!DL!;8<(*!8?!/,/&*%;&%+2!

@(/2%+%+8,&(!@(/2%+2&.!E4CI! ;8<(*!8?!78(B+,-!+,!%;&!P$Ga.!DECI! ;8<(*!8?!%&/9!9&9:&(*!2/(()+,-!8<%!

2+(2<0/%+,-! 1<%+&*.! /,1! D4! ;8<(*! 8?! /,/&*%;&%+*%! 8:*&('/%+8,C! S;&! 2<9<0/%+'&! #4#! ;8<(*! &X2&&1! %;&!

%8%/0!1/%/!2800&2%+8,!%+9&*2/0&!1<&!%8!%;&(&!:&+,-!822/*+8,*!7;&(&!98(&!%;/,!8,&!@(/2%+%+8,&(!28<01!

:&!8:*&('&1!/%!8,2&C!

!

S;&!@8*%T8:*&('/%+8,!^<&*%+8,,/+(&!28,?+(9&1!%;/%!#445!8?!%;&!@/(%+2+@/,%*!@8**&**&1! /%!0&/*%!8,&!

NGV! /,1! <*&! + %! /%! 78(B.! 7+%;! %+9&*2/0&*! 8?! 87,&(*;+@! (/,-+,-! ?(89! 0&**! %;/,! /! 7&&B.! %8! g*&'&(/0!

)&/(*cF!%;&*&!7&(&!/00!@&(*8,/0!1&'+2&*.! ,8,&!8?!%;&9!;/'+,-! :&&,!+**<&1!:)! /,!&9@08)&(C!V&'+2&*!

:&08,-+,-!%8!%;&!*<:b&2%*!7&(&!+P;8,&!3,>#4.!UDCI56.!$,1(8+1!@;8,&!3,>I.!E#CDI56.!8%;&(!9/B&*!8?!

@;8,&!3,>#.!UCDI56.!+P/1!3,>".!DI56.!8%;&(!9/B&*!8?!%/:0&%!3,>#.!UCDI56.!/,1!0/@%8@!289@<%&(!3,>#.!

UCDI56C! K,! E! 2/*&*! 3#=CLI56.! %;&! @/(%+2+@/,%*! /19+%%&1! %8! 0&%%+,-! 8%;&(! @&8@0&.! %;&+(! *@8<*&! /,1!

2;+01(&,.!<*&!%;&+(!1&'+2&C!e;&,!/*B&1!7;&(&!%;&)!B&&@!%;&+(!1&'+2&!/%!78(B.!%;&!*<:b&2%*c!(&*@8,*&*!

&2;8&1! 7;/%! 7/*! 8:*&('&1.! 7;&(&! *89&! *<:b&2%*! @(8'+1&1! 9<0%+@0&! (&*@8,*&*.! &C-C! @82B&%! /,1!

78(B%8@C!P82B&%*!7&(&!%;&!98*%!28998,!@0/2&!?8(!B&&@+,-!1&'+2&*!3*;+(%!@82B&%!,>U.!%(8<*&(!@82B&%!
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,>I.! <,1&?+,&1!@82B&%!,>"6.!%;&!78(B!*<(?/2&!8(!78(B%8@!:&+,-!%;&! ,&X%!2;8+2&!3,>I6.!%;&,! :/-*!8(!

2/*&*!3,>E6C!S;&(&!7&(&!/!(/,-&!8?!/2%+'+%+&*!/,1!%880*!+1&,%+?+&1!7;&,!%;&!*<:b&2%*!7&(&!/*B&1!7;/%!

%;&)! <*&1! %;&+(! 1&'+2&*! ?8(! /%! 78(B! 3S/:0&! L6.! 7+%;! ?<(%;&(! ,8, T*@&2+?+2! /,*7&(*! 8?! g/*0.94, :0-#Q+c!

3,>I6!g?(0QF0-'#"-/,#)".;.".-+ c!3,>E6.!g(9'&,>(0,-1-04-9)&,*+- c!3,>#6.!g/*0.94,'(94,)#+-+ c!3,>#6.!/,1!g>(0,

$-0+(9#',*+- c!/0*8!:&+,-!@(8'+1&1C!

!

8#:'-, V7,k*-+".(99#.0-,0-+$(9+-+,"(,lb%#",/(,&(*,*+ -,&(*0,/-;.)-,>(0,#",?(0Qml ,

a*/-& ! Z8C! ! a*/-& ! Z8C!
N&**/-&*p!e;/%*/@@!d!%&X%!9&**/-&*! L! ! N&1+2/0!*&/(2;&*!(&0/%+,-!%8!@/%+&,%!2/(&! D!

P;8,&!2/00* ! I ! ! e8(1!@(82&**+,- ! #!
G;&2B!9+**&1!2/00*! E! ! e8(B!/19+,+*%(/%+'&!%/*B*! #!

H9/+0*! I ! ! P0/)+,-!9<*+2!+,!%;&/%(&*! #!
Q<(?!K,%&(,&%! I ! ! W&/1+,-!:88B* ! #!

[/2&:88B ! D! ! G;&2B!%;&!,&7*! #!
V(<-!2/02<0/%+8,*! D! ! N8,+%8(!%+9&*!/,1!%+9+,-!3%8<(,+^<&%*6! #!

N&%;81!8?!28,%/2%!7+%;!8<%*+1&!78(01!d!
2;+01!Q2;880!d!Z<(*&()!

D!
! ! !

!

H'&,!%;8<-;!/00!@/(%+2+@/,%*!<*&!%;&+(!1&'+2&*!+,!%;&!78(B@0/2&.!,8,&!8?!%;&9!3456!/19+%%&1!%8!:&+,-!

/7/(&! 8?! /,)! S(<*%! @80+2).! 8(! 8?! ;/'+,-! (&/1! /,)! *<2;! 182<9&,%*.! (&0/%+,-! %8! %;&! 20&/,+,-! 8(!

1+*+,?&2%+,-!8?!NGV*C!O,&!*<:b&2%!1+1.!;87&'&(.!(&?&(!%8!;/'+,-!*&&,!*+-,*!+,!%;&!;8*@+%/0!*/)+,-!,8%!

%8! <*&! 98:+0&!@;8,&*! ,&/(! 9&1+2/0! &^<+@9&,%C! V&*@+%&! ;/'+,-! ,8! -<+1/,2&.! 98(&! %;/,! ;/0?! 3,>Y.!

IUCDI56!20/+9&1!%8!2/(()!8<%!*89&!?8(9!8?!1&28,%/9+,/%+8,!8?!%;&+(!1&'+2&3*6!320&/,p!,>=.!1+*+,?&2%p!

,>#6.! 7+%;! /! 7+1&! (/,-&! 8?! (&-<0/(+%)! /,1! @(81<2%*! :&+,-! &9@08)&1C! ]87&'&(.! %;&(&! 7/*! *89&!

9+*<,1&(*%/,1+,-!&'+1&,%!/:8<%!%;&+(!/2%+8,.!7+%;!/028;80!7+@&*!:&+,-!(&?&((&1!%8!/*!:8%;!20&/,+,-!/,1!

1+*+,?&2%+,-! /-&,%*.! 7;+2;! *;8<01! ,8%! :&!%;&!2/*&.! -+'&,! 1&28,%/9+,/%+8,!+*! /! ?<,1/9&,%/0! /(&/! 8?!

@&(+8@&(/%+'&!B,870&1-&!/,1!@(/2%+2&!3S/:0&!=6C!

!

8#:'-, X7,!-'>F0-$(0"-/,AKW,/-)(9"#1.9#".(9,#)".;."&,(>,0-+-#0)%,$#0".).$#9"+ ,

P&(+8@&(/%+'&!
W80&!

]87!(&-<0/(0)s ! G0&/,+,-!/-&,%s ! V+*+,?&2%/,%s!

Z<(*&! H'&()!,87!/,1!%;&, ! *8/@d7/%&(.!/028;80! !
]Qe ! W&-<0/(0)! 7&%!*8/@)!208%;! !
]Qe ! S7+2&!/!7&&B! :/:)!7+@&*!7+%;!/028;80! !
Z<(*&! H'&()!1/) ! ! /028;80!7+@&*!

OVP!
Z8(9/00)!/%!%;&!&,1!8?!%;&!

1/).!b<*%!:&?8(&!K!0&/'&!
1/9@!208%;!J!2;08(!20&/,!

*80<%+8,!
!

Z<(*&! e;&,!K!-&%!;89& ! :/:)!7+@&* ! !
Z<(*&! Z8%!8?%&,! :/:)!7+@&* ! !

$,/&*%;&%+*%! K,?(&^<&,%0)! /028;80!7+@&*! !
$,/&*%;&%+*%! e;&,!'+*+:0)!1+(%)! /028;80!*7/:* ! !

!

S;&!+((&-<0/(+%)!8?!%;&!20&/,+,-!/2%+'+%).!&'&,!+?!8'&(T&*%+9/%&1!+,!(&*@8,*&!%8!%;&!(&*&/(2;.!*<--&*%*!

%;/%!+,!98*%!2/*&*.!1&'+2&*!/(&!<*&1!:8%;!/%!78(B!/,1!/%!;89&.!7+%;8<%!1&28,%/9+,/%+8,!+,!:&%7&&,C!

O,0)!8,&!(&*@8,1&,%!20/+9&1!%8!20&/,!%;&+(!1&'+2&!1/+0)!:&?8(&!0&/'+,-!%;&!;&/0%;2/(&!*&%%+,-.!8,&!8?!
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%;&+(! 2800&/-<&*! /19+%%&1! %8! 18+,-! *8! 7;&,! %;&)! -8%! ;89&.! 7;+0*%! '+*+:0&! 1+(%! 7/*! %;&! *%+9<0<*! ?8(!

/,8%;&(C!$028;80! *7/:*! /,1! :/:)! 7+@&*!7&(&!%;&!98*%!?(&^<&,%!9&%;81!<*&1!?8(!1&28,%/9+,/%+8,.!

7;+2;! +*! @(8:/ :0)! 1<&! %8! %;&9! :&+,-! (&/1+0)! /'/+0/:0&! /%! 78(B! /,1! +,! %;&! ;89&C! O,&! @(/2%+%+8,&(!

*<:b&2%&1! %;&+(! NGV! %8! ;8*@+%/0! 9&1+2/0! &^<+@9&,%! 20&/,+,-! @(8%8280*.! <*+,-! G;08(TG0&/,! *80<%+8,!

3_<&*%!N&1+2/06!8,!/!1/9@!208%;.!:<%!%;+*!7/*!/2289@/,+&1!:)!/!^</0+?)+,-!*%/%&9&,%!%;/%!%;&!1&'+2&!

+*!7+%;+,!/!7/%&(@(88?!2/*&C!

5 .16.1  Hazard analysis in p ractice  

e+%;!%;&(&! :&+,-! ,8! ]$GGP!%&/9!%8!28,-(&-/%&.! /,1!%;&!1&%/+0&1!1&*2(+@%+8,*!8?!%;&!@&(+8@&(/%+'&!

@(82&**!/0(&/1)!&X+*%+,-!+,!%;&!0+%&(/%<(&.!Q%&@*!"!/,1!I!7&(&!/@@0+&1!/,1!@(82&**!?087!1+/-(/9*!?8(!

%;&! ?8<(! (80&*! 8?! @(/2%+2&! 7&(&! @(81<2&1.! +00<*%(/%+,-! %;&! '/(+8<*! /2%+'+%+&*! %;/%! %/B&! @0/2&! +,! %;&!

?<0?+09&,%!8?!/!*<(-+2/0!@(82&1<(&!3[+-<(&*!DI!%8!D=6C!!

!

!

3.4*0-, GR7,3'(?)%#0",(>,"%-,#)".;.".-+,>(0,"%-,K.0)*'#".94,J0#)".".(9-0,0-'#".94,"(,(9-,+*04.)#',)#+- ,

!



!

#4D!

!

! !

!

!

!
3.4*0-, GS7,3'(?)%#0",(>,"%-,#)".;.".-+,>(0,"%-,Z9#-+"%-".),J0#)".".(9-0,0-'#".94,"(,(9-,+*04.)#',)#+-,

!

!

!

!
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3.4*0-, GV7,3'(?)%#0",(>,"%-,#)".;.".-+,>(0,"%-,Z9#-+"%-".+",0-'#".94,"(,(9-,+*04.)#',)#+-,

!

!
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3.4*0-, GX7,3'(?)%#0",(>,"%-,#)".;.".-+,>(0,"%-,JZKT,J0#)".".(9-0,0-'#".94,"(,(9-,+*04.)#',)#+- ,

!

S;&! @(82&**! 7/*! 2;/(/2%&(+R&1! :)! *@&2+?+2! *%&@*.! &/2;! +,1+2/%+,-! 9<0%+@0&! /2%+8,*! %;/%! 822<(! %8!

/2;+&'&!/!@/(%+2<0/(!8<%289&C![8(!&X/9@0&.!g$+(7/)!N/,/-&9&,%c!9/)!*+9@0)!:&!8X)-&,!%;&(/@)!7+%;!

/!9/*B.!8(!+%!9+-;%!&X%&,1!%8!*&2<(+,-!8?!%;&!/+(7/)!7+%;!/,!&,18%(/2;&/0!%<:&.!7+%;!9<0%+@0&!'/(+/%+8,*!

:&%7&&,!%;&*&!%78!&X%(&9&*C!S;&!*&^<&,2&!8?!%;&!*%&@*!9/)!:&!*<:b&2%!%8!2;/,-&.!1&@&,1&,%!8,!%;&!

2/(&!,&&1*!8?!%;&!+,1+'+1</0!@/%+&,%.!:<%!%;+*!*%+00!(&*<0%*!+,!/!2/(&!@/%;7/)!%;/%!+*!/!*%&@T:) T*%&@!0+,&/(!

*%(<2%<(&.! /0:&+%! 7+%;! %;&! 289@8,&,%*! @(&*&,%+,-! +,! 9<0%+@0&! /((/,-&9&,%*.! /*! (&@(&*&,%&1! :)! %;&!

7;&&0T0+B&!28,?+-<(/%+8,!+,!%;&!?087!1+/-(/9*C!K%!:&2/9&!/@@/(&,%!1<(+,-!@(81<2%+8,!8?!%;&!?0872;/(%*!

%;/%!@(8'+1+,-!98(&!1&%/+0!%;/,!b<*%!%;&*&!%+%0&*!7/*!<,,&2&**/()!+,! *<@@8(%+,-!%;&! ]$GGP!@0/,.! /*!

+1&,%+?)+,-! &/2;! *<:T/2%+'+%)! /,1! 0+*%+,-! %;&! 9+,<%+/&! 8?! %;&+(! +9@0&9&,%/%+8,! ?/+0&1! %8! +,1+2/%&! /,)!

?<(%;&(!;/R/(1*.!/,1!<,,&2&**/(+0)!8'&( T:<(1&,&1!%;&!@(82&**!3G$G.!D44E6C!e;&,!289@/(&1!%8!&/2;!

8%;&(.!%;&*&!1+/-(/9*!/0*8!1&98,*%(/%&!%;&!8'&(0/@!:&%7&&,!%;&!1+??&(&,%!(80&*.!7;&(&!/2%+'+%+&*!9/)!

:&!2/((+&1!8<%!:)!7;+2;&'&(!@(/2%+%+8,&(!+*!,&/(&*%!8(!/'/+0/:0&.!8(!%;&!*/9&!/2%+8,*!/(&!2/((+&1!8<%!+,!

98(&! %;/,! 8,&! (80&! :<%! +,! /! 1+??&(&,%! 28,%&X%C! S;&! /22<(/2)! /,1! (&0&'/,2&! 8?! %;&! 1+/-(/9*! 7&(&!

28,?+(9&1!8, T*+%&C!!

!

S;&! 289@0&%&1! ?087! 1+/-(/9*! /,1! %;&! ?+&01! ,8%&*! 7&(&! %;&,! <*&1! %8! +1&,%+?)! ;/R/(1*! 7;&(&! %;&!

&X+*%&,2&! 8?! /! NGV! @(&*&,%&1! %;&! 8@@8(%<,+%)! ?8(! 2(8**T28,%/9+,/%+8,! +,! %;&! @&(+8@&(/%+'&! @/%+&,%!
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@/%;7/)! 3e/00/2&! &%! /0C.! D4#"6C! S;&! /,/0)*+*! 7/*! 9/1&! :/*&1! 8,! %;&! +,?8(9&1! /**<9@%+8,! 3*&&!

@(&'+8<*! 2;/@%&(*6! %;/%! %;&! 1&'+2&! 78<01! :&! 28,%/9+,/%&1! 7+%;! @/%;8-&,+2! 9+2(88(-/,+*9*.! /,1!

7;+0*%!%;+*!9/)!,8%!/07/)*!:&!%;&!2/*&.!+%!+*!/!'&()!@8**+:0&!*2&,/(+8.!/,1!/*!*<2;!*;8<01!:&!/**&**&1!

/*!+%!;/*!%;&!-(&/%&*%!@8%&,%+/0!%8!/??&2%!%;&!*/?&%)!8?!%;&!?+,/0!@(81<2%!3@/%+&,%c*!;&/0%;6C!$*!@(&'+8<*0)!

+1&,%+?+&1.!%;&!B&)!28,*+1&(/%+8,*!?8(!;/R/(1!+1&,%+?+2/%+8,.!/*!0+*%&1!:)!$KG.!3D44Y.!@C#46!/(&p!

¥! ]/R/(1*!+,;&(&,%!7+%;+,!%;&!@(81<2%F!

¥! ]/R/(1*!%;/%!9/)!:&!+,%(81<2&1!/%!%;&!@(82&**!*%&@!+,!^<&*%+8,F!!

¥! ]/R/(1*!%;/%!9/)!+,2(&/*&!/%!%;&! @(82&**!*%&@!+,!^<&*%+8,C!

!

[+'&!2(+%+2/0!28,%(80!@8+,%*!7&(&!+1&,%+?+&1!q!+C&C!?+'&!@8+,%*! /%!7;+2;!%;&(&!+*! /,!8@@8(%<,+%)!%8! /18@%!

9&/*<(&*!%8!(&1<2&!%;&!(+*B*!8?!%(/,*9+**+8,C!]87&'&(.!28,*+1&(/%+8,!8?!%;&*&!GGP*!7/*!*<:b&2%!%8!

?+(*%!&*%/:0+*;+,-!/1;&(&,2&!%8!@(&(&^<+*+%&*.!/*!%;+*!9/)!+,?0<&,2&!%;&!1&2+*+8,T9/B+,-!@(82&**C!!

5.16.2 Adherence to prerequisites  

S;&!S(<*%c*!S&0&@;8,&!P80+2)!3e+%;;&01.!D4#"6!+*!+,! *%/(B!28,%(/*%!%8!7;/%!7/*!8:*&('&1!1<(+,-!%;&!

1/%/!2800&2%+8,.!7;&(&!,8!28,*+1&(/%+8,!7/*!-+'&,!%8!0+9+%+,-!1&'+2&!<*&!,&/(!&0&2%(+2/0!&^<+@9&,%!+,!

%;&!8@&(/%+,-!%;&/%(&!&,'+(8,9&,%C!S<(,&1!8,!98:+0&!@;8,&*!/,1!8%;&(!1&'+2&*!7&(&!8?%&,!@0/2&1!8,!

8(! 1+(&2%0)! /1b/2&,%! %8! %;+*! &^<+@9&,%! 7;+0*%! +%! 7/*! :&+,-! <*&1! 8,! @/%+&,%*.! /,1! 2/00*.! %&X%*.! /,1!

/22&**+,-! 8?! 1/%/! *&(' +2&*! 7&(&! /00! 2/((+&1! 8<%! :)! @&(+8@&(/%+'&! %&/9! 9&9:&(*! 7;+0*%! *%/,1+,-! 8(!

*+%%+,-! ,&/(! %8! &^<+@9&,%C! S;&! ?+&01! ,8%&*! (&28(1&1! /,/&*%;&%+*%*! <*+,-! %;&+(! @;8,&*! 7;+0*%! */%! /,1!

*%881!,&X%!%8!%;&!/,/&*%;&%+2!9/2;+,&!+,!%;&!8@&(/%+,-!%;&/%(&.!7;+0*%!%;&!*<(-&()!%88B!@0/2&C!$,8%;&(!

+,2+1&,%!8?!,8%&!(&0/%+,-!%8!%;+*!7/*!(&28(1&1!1<(+,-!8:*&('/%+8,!8?!/!P$Ga!@(/2%+%+8,&(p!

!*04-(9,B9(",:-.94,(:+-0;-/E,-9"-0-/,JZKT,?%.'+",(9,1(:.'-,$%(9-,1#Q.94,#,)#''2,"((Q,
$#".-9",9("-+,>0(1,$#0".).$#9",5X2,*+-/,:#&,?(0Q"($,"(,'-#9 ,(92,?%-0-,5X,.+,+"(0.94,$#".-9"O+,

#.0?#&,1#9#4-1-9",-]*.$1-9"2,#9/,?0("-,(9,9("-+,?."%,$%(9-,+".'',:-.94,*+-/2,/.0-)"'&,
:-'(?,1(9."(0, H,)(*'/,%-#0,-'-)"0.)#',.9"-0>-0-9)-,?."%,"%-,+(*9/+,)(1.94,>0(1,"%-,1(9."(0,
H,5X,1#/-,#/d*+"1-9"+,"(,"%-,1(9."(0,B4'(;-/ ,%#9/+E,.9,0-+$(9+-,"(,"%-,)%#94-,.9,+(*9/2,

?."%,9(,->>-)",H,+*04-(9,%#9/-/,9("-+,:#)Q,"(,5X,#9/,'->"2,+".'',"#'Q.94,(9,"%-,$%(9-, H,
1(9."(0,+(*9/+,0-"*09-/,"(,*+*#',$#""-09,BJ#0".).$#9",5XE@,

!

S;&!+**<&!(&0/%+,-!%8!%;&!&??&2%!%;&!1&'+2&!+*!;/'+,-!8,!%;&!98,+%8(!+*!,8%!%;&!8,0)!/(&/!8?!28,2&(,!+,!

%;+*!*2&,/(+8.!7+%;!%;&(&!:&+,-!2(8**T28,%/9+,/%+8,!+9@0+2/%+8,*!%;/%!/(&!(&0&'/,%!%8!%;+*!(&*&/(2;.!/,1!

/0*8! %;&! @8%&,%+/0! ?8(! 1+*%(/2%+8,! 2/<*&1! :)! %;&! 0/2B! 8?! ?<00! /%%&,%+8,! 8,! &+%;&(! %;&! 2/00! 8(! %;&!

182<9&,%/%+8,C!

!

$228(1+,-!%8!%;&!e8(01!]&/0%;!O(-/,+R/%+8,!3e]O.!D4#U:6 .!U#5!8?!;&/0%;!78(B&(*!18!,8%!20&/,!%;&+(!

;/,1*! /%!%;&! (+-;%!989&,%.!7+%;!8,0)! /! *0+-;%!+9@(8'&9&,%!8?!#!+,!D!7;&,!28,*+1&(+,-!b<*%!*<(-+2/0!

*%/??C!K,1&&1.!%;&!?82<*!8?!%;&!e]O!Q/'&!f+'&*p!G0&/,!h8<(!]/,1*!2/9@/+-,!?8(!D4#U.!7/*!%8!%()!%8!

+9@(8'&!%;&! ;/,1! ;)-+&,&!@(/2%+2&!8?! /00! *<(-+2/0! *&('+2&!@(8'+1&(*!+,'80'&1!+,!%;&!@/%+&,%!@/%;7/).!



!

#4U!

!

! !

!

;87&'&(.!+%!+*!<,2&(%/+,!7;/%!&'+1&,2&!+,?8(9*!%;&!*<(-+2/0!?+-<(&*.!/*!%;&)!/(&!<,(&?&(&,2&1C!Q%<1+&*!

8?!%;&!+,?&2%+8,!28,%(80!@(/2%+2&*!8?!%;&!@&(+8@&(/%+'&!%&/9.!(&0/%+,-!%8!;/,1!;)-+&,&.!-08'&!<*&.!/,1!+%*!

@8%&,%+/0!+9@/2%!8,!%;&!@/%+&,%!/,1!&,'+(8,9&,%.!;/'&!:&&,!9/+,0)!?82<**&1!8,!%;&!/,/&*%;&%+2!%&/9.!

@/(%+2<0/(0)! %;&! /,/&*%;&%+*%.! 7+%;! '&()! 0+%%0&! +,'&*%+-/%+8,! 8?! %;&! P$Ga! *%/??.! /,1! ,8! /@@/(&,%!

28,*+1&(/%+8,!8?!%;&+(!2+(2<0/%+,-!2800&/-<&*C!!

!

K%! ;/*! :&&,! 1&98,*%(/%&1! %;/%! %;&! &/(0)! *%/-&*! 8?! %;&! /,/&*%;&%+2! @(82&**! /(&! /**82+/%&1! 7+%;! %;&!

;+-;&*%!(/%&!8?!28,%/9+,/%+8,!3f8?%<*!&%!/0C.!D44=F!W870/,1*!&%!/0C.!D4#"6.!7;+2;!+*!,8%!*<(@(+*+,-!-+'&,!

%;/%!%;+*!2/(&!1&0+'&()!+,'80'&*!?(&^<&,%!@/%+&,%!28,%/2%!/,1!9<0%+@0&!+,'/*+'&!@(82&1<(&*C!O:'+8<*0).!

&/(0)! 28,%/9+,/%+8,! 8?! %;&! /,/&*%;&%+2! %&/9c*! ;/,1*! 2/,! 0&/1! %8! 7+1&(! 2(8**T28,%/9+,/%+8,! /*! %;&!

*&^<&,2&! 8?! 2/(&! @(8-(&**&*.! +?! ;/,1! ;)-+&,&! @(/2%+2&*! /(&! ,8%! 28((&2%C! Q+9+0/(0).! %;&! &9&(-&,2&!

@;/*&!/%!%;&!&,1!8?!%;&!8@&(/%+8,.! /,8%;&(!*2&,&!8?!;+-;! /2%+'+%).! ;/*! :&&,!*;87,!%8!:&!/**82+/%&1!

7+%;!+,2(&/*&1!(/%&*!8?!28,%/9+,/%+8,!3W870/,1*!&%!/0C.!D4#"6.!7;+2;!9&/,*!@88(!;/,1!;)-+&,&!9/)!

0&/1! %8! 2(8**T28,%/9+,/%+8,! 8<%*+1&! 8?! %;&! 8@&(/%+,-! %;&/%(&! 1<(+,-! %;&! @(82&**! 8?! %(/,*?&((+,-! %;&!

@/%+&,%!%8!P$GaC!K,1&&1.! /,/&*%;&%+2!@(8'+1&(*c! ;/,1*! /,1!%;&! /,/&*%;&%+2!&,'+(8,9&,%!+%*&0?! ;/'&!

:8%;! :&&,! *;87,! %8! @0/)! /! (80&! +,! 2(8**T28,%/9+,/%+8,! 8?!D9"-0()()). ! /,1! !"#$%&'()()). ! :/2%&(+/!

3f8?%<*.!M8??.!&%!/0C.!D4#I/.!D4#I:6C!S;&(&!;/'&!:&&,!(&@8(%&1!9&/*<(&9&,%*!8?!;/,1!;)-+&,&!/2%+'+%)!

1<(+,-! %;&! /,/&*%;&*+/! @(82&**.! 7+%;!M(&1+&%!&%! /0C.! 3D4##6! *%/%+,-! %;/%! +,! %;&! 28<(*&! 8?! /! %)@+2/0!

-&,&(/0!/,/&*%;&*+/!@(82&1<(&.!;/,1!;)-+&,&!*;8<01!%/B&!@0/2&!8,!<@!%8!U4!822/*+8,*.!7;+0*%!A+110&!

J!Q;/;.!3D4#D6!*<--&*%!%;&!(/%&!+*!&'&,! ;+-;&(! /%!E"!%8!"#!8@@8(%<,+%+&*!@&(! ;8<(C!W870/,1*!&%!/0C.!

3D4#"6! +,2(&/*&! %;+*! ?+-<(&! &'&,! ?<(%;&(.! ;/'+,-! 8:*&('&1! /,! /'&(/-&! 8?! #"Y! ;/,1! ;)-+&,&!

8@@8(%<,+%+&*!@&(!;8<(!8?!/,/&*%;&*+/!%+9&.!7;+0*%!N<,8R TP(+2&.!W+0&).!&%!/0C.!3D4#"6!+1&,%+?+&1!/*!9/,)!

/*!#II!/2%</0!28,%/2%*!@&(!;8<(!8?!/,/&*%;&%+*%*c!;/,1*!7+%;!28,%/9+,/%&1!*<(?/2&*!1<(+,-!+,1<2%+8,!

8?! /,/&*%;&*+/! /,1! U4! @&(! ;8<(! 1<(+,-! %;&! ^<+&%&(! 9/+,%&,/,2&! @;/*&C! $! *)*%&9! /18@%&1! :)!

(&*&/(2;&(*! %8! /**&**! 289@0+/,2&! 7+%;! ;/,1! ;)-+&,&.! +*! 289@/(+*8,! 8?! %;&! ,<9:&(! 8?! %+9&*! ;/,1!

;)-+&,&! *;8<01! %/B&! @0/2&.! /-/+,*%! /2%</0! 822<((&,2&F! %;&! e]O! I! N89&,%*! 8?! ]/,1! ])-+&,&! /(&!

<*</00)! %;&! :&,2;9/(BC! A+110&! J! Q;/;.! 3D4#D6! 8:*&('&1! /,/&*%;&%+*%! ;/,1! ;)-+&,&! 289@0+/,2&!

(/,-+,-! ?(89! L5! %8! EU5.! 7+%;! /! 9&/,! /--(&-/%&! /1;&(&,2&! (/%&! 8?! #=5.! 7;+0*%! N&-&<*! &%! /0C.!

3D4#I:6! (&@8(%&1! /1;&(&,2&! (/%&*! /*! 087! /*! EC#5! 1<(+,-! +,1<2%+8,! /,1! =C#5! 8'&(/00! ?8(! %;&! ?<00!

1<(/%+8,! 8?! 8@&(/%+8,*C!M8??! &%! /0C.! 3D44Y6! -8&*! *8! ?/(! /*! %8! *<--&*%! %;/%! /2%</0! ;/,1! ;)-+&,&! +*!

@&(?8(9&1!0&**!%;/,!8,2&!@&(!;8<(!:)!%;&!%)@+2/0!/,/&*%;&%+2!@(8'+1&(C!

!

e;+0*%! %;&(&! +*! *+-,+?+2/,%0)! 0&**! &'+1&,2&.! 289@0+/,2&! 7+%;! ;/,1! ;)-+&,&! :)! *%/??! +,! %;&! @8*%T

/,/&*%;&%+2!2/(&!<,+%!+*!/0*8!0&**!%;/,!+1&/0C!P+%%&%!&%!/0C.!3D44E6!+1&,%+?+&1!%;/%!%;&!+,%&(9+%%&,%!/2%+'+%)!

0&'&0*!/,1!;+-; T(+*B!@(82&1<(&*!%;/%!%/B&!@0/2&!+,!%;&!P$Ga.!/(&!+,!9/,)!7/)*!*+9+0/(!%8!%;8*&!7;+2;!

/(&!@(&*&,%!+,! /,/&*%;&%+2!@(/2%+2&C!S;&)! ,8%&1!%;/%!@&(+81*!8?!(&0/%+'&!+,/2%+'+%)!7;+0*%!7/+%+,-!?8(! /!

@/%+&,%!%8!289&!8<%!8?!%;&!%;&/%(&! /(&!+,%&(*@&(*&1!7+%;!*+-,+?+2/,%0)!98(&!289@0&X!78(B08/1*!7;&,!

9<0%+@0&! @/%+&,%*! (&^<+(&! 2/(&.! 7;+2;! 9/B&*! 289@0+/,2&! 7+%;! ;/,1! ;)-+&,&! @(/2%+2&! @/(%+2<0/(0)!
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2;/00&,-+,-C! K,! /11+%+8,.! %;&! 8@&,,&**! 8?! %;&! P$Ga.! %;/%! 9/B&*! +%! &/*+&(! %8! 8:*&('&! /! @/%+&,%c*!

28,1+%+8,.!/0*8!+,2(&/*&*!%;&!@8%&,%+/0!?8(!2(8**T28,%/9+,/%+8,.!:&+,-!1&*2(+:&1!/*!%;&!g2(8**(8/1*!8?!

+,?&2%+8,c!:)!P&%%).!3D44Y6!1<&!%8!%;&!'80<9&!8?!@&8@0&!%(/??+2!%;/%!@/**&*!%;(8<-;!+%!&/2;!1/)C!$0:&+%!
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;3&! >,(+! %.! 3! &+)*,*))<! 3+! +$,! ,./! )-! +$,! =)**%/)*4! #$,! =%*='23+%.0! (*3=+%+%).,*! ;,.+! +)! -,+=$! +$,!

%.&+*'<,.+5!$);,B,*5!3+!+$3+!+%<,!+$,!3.3,&+$,+%=!(*3=+%+%).,*!;3&!,2&,;$,*,!%.!+$,!/,(3*+<,.+5!3./!+$,!

3.3,&+$,+%&+! ;3&! %.! +$,! 3.3,&+$,+%=! *))<! /*3;%.0! '(! /*'0&! -)*! +$,! .,N+! =3&,! 6?,%.0! )?&,*B,/! ?A! +$,!

*,&,3*=$,*! +$*)'0$! +$,! ;%./);! %.! +$,! /))*:4! #$%&! <,3.+ ! +$3+! +$,! *,&,3*=$,*! ;3&! 32).,! %.! +$,3+*,! -)*!

&,B,*32!<%.'+,&!;%+$!+$,!&=*'??,/!&'*0%=32!+,3<!3./!+$,!3.3,&+$,+%&,/!(3+%,.+5!3!&%+'3+%).!+$3+!;)'2/!.)+!

$3B,!)=='**,/!%-!+$,!*,&,3*=$,*!;3&!+*'2A!?,%.0!(,*=,%B,/!3&!3.!)'+&%/,*4 !

5 .16.3  Critical control p oints  

5 .16.3.1  CCP1 Ð Bringing a device into the perioperative setting  

L.!3!&+3./3*/!XIJJD!-))/!(*)=,&&%.0!3.32A&%&5!+$,!*,B%,;!)-!%.=)<%.0!<3+,*%32!%&!).,!)-!+$,!-%*&+!3*,3&!

=).&%/,*,/5! +)! /,+,*<%.,! %-! (3+$)0,.%=! <%=*))*03.%&<&5! +)N%.&5! =$,<%=32&! )*! ($A&%=32! )?H,=+&! =)'2/! ?,!

(*,&,.+4!K./,*!+$%&!('*B%,;!3!ZJT!()+,.+%322A!=).+3<%.3+,/!;%+$!?3=+,*%3!;%22!(*,&,.+!3&!3!$3c3*/!;$,.!

?*)'0$+!%.+)!+$,!(,*%)(,*3+%B,!,.B%*).<,.+5!*,C'%*%.0!3!JJD!+)!?,!,&+3?2%&$,/4!!

!

I&!(*,B%)'&2A!/,-%.,/5!=*%+%=32!2%<%+&!3*,!<,3&'*3?2,!=*%+,*%3!+$3+!&,(3*3+,!3==,(+3?%2%+A5!-*)<! ;$3+!%&!.)+!

+)2,*3?2,5!3+!3!JJD4!J*%+%=32!2%<%+&!&,+!+$,!*,C'%*,/!&+3./3*/!+$3+!%-!<3%.+3%.,/5!=).-%*<&!+$,!&3-,+A!)-!+$,!

,./!(*)/'=+4!T,+,*<%.3+%).!)-!=).+3<%.3+%).!2,B,2&!3./!<%=*))*03.%&<!&(,=%,&!).!%./%B%/'32!/,B%=,&5!3+!

+$,!()%.+!)-!,.+*A!%.+)!+$,!(,*%)(,*3+%B,!/,(3*+<,.+5!%&!.)+!-,3&%?2,5!&)!;%+$)'+!,B%/,.=,!+)!+$,!=).+*3*A5!%+!

<'&+!?,!3&&'<,/!+$3+!322!/,B%=,&!3*,!=).+3<%.3+,/4!U%+$!+$,*,!?,%.0!.)!'.%B,*&322A!3/)(+,/!=2,3.2%.,&&!



!

""9 !

!

! !

!

&+3./3*/! -)*! &'*-3=,&! )-! $,32+$= 3*,! ,C'%(<,.+! 6J$3(+,* ! 9:5! )+$,*! +$3.! B%&'322A! =2,3.! ;$%=$! %&! .)+!

3((*)(*%3+,!%.!+$%&!&=,.3*%)5!+$,!).2A!C'3.+%-%3?2,!=*%+%=32!2%<%+!+$3+!=3.!?,!3((2%,/!%&!-)*!c,*)!=).+3<%.3+%).!

+)!?,!(,*<%++,/!+)!,.+,*!+$,!(3+%,.+!=3*,!&,++%.04!#)!3=$%,B,!+$%&5!/,B%=,&!=)'2/!?,[ !

¥! P'?H,=+,/!+)!,--,=+%B,!/,=).+3<%.3+%).!3+!+$,!()%.+!)-!,.+*A4!L.!+$,!-))/!%./'&+*A!+$%&!%&!*,-,**,/!+)!3&!

3!`>%22!&+,(F!6K.%B,*&%+A!)-!b$)/,!L&23./5!7888:5!;$%=$!%&!3!(*)=,&&!+$3+!/,&+*)A&!322!<%=*))*03.%&<&^!

¥! M.=2)&,/!;%+$%.!3.!%<(,*B%)'&!=)B,*!3+!+$,!()%.+!)-!,.+*A5!;$%=$!%&!.)+!)(,.,/!%.!+$,!/,(3*+<,.+^!

¥! D*,B,.+,/!-*)<!,.+,*%.0!+$,!/,(3*+<,.+4 !

5 .16.3.2  CCP2 Ð Storing the device during the working day  

I((3*,.+! %.! +$,! -%,2/! .)+,&5! ?'+! .)+! %/,.+%-%3?2,! ).! +$,! -2);! /%30*3<&5! %&! +$3+! +$,! ZJT&! +3>,.! %.+)! +$,!

(,*%)(,*3+%B,!;)*>!3*,3!;,*,!&+)*,/!%.!+$*,,!/%&+%.=+!3*,3&[!

¥! %.!+$,!()=>,+&!)-!+$,!+$,3+*,!=2)+$%.0^!!

¥! ).!3!;)*>!&'*-3=,^!)*! !

¥! %.!3!?305!=3&,5!)*!&%<%23*5!;$%=$!%.!+'*.!$3&!?,,.!?*)'0$+!%.+)!+$,!;)*>(23=,4!!

A.  Pockets  

#$,3+*,!=2)+$%.05!*,-,**,/!+)!3&!`&=*'?&F5!%&!3!+;)V(%,=,!&'%+5!+$3+!=).&%&+&!)-!3!BV.,=>,/!&$)*+ V&2,,B,/!&$%*+!

3./!3!(3%*!)-!+*)'&,*&4!#$,!&$%*+!%&!).,V(%,=,5!.)!?'++).&5!+$3+!%&!('22,/!)B,*!+$,!$,3/!+)!('+!).5!3./!+$,!

+*)'&,*&! 3*,! ;)*.! 3&! .)*<325! &,='*,/! ?A! /*3;&+*%.04! I+! +$,! #*'&+! ;$,*,! +$,! )?&,*B3+%).&! +))>! (23=,5!

+$,*,!%&!3!()=>,+!3+!+$,!-*).+!2);,*!*%0$+!)-!+$,!&$%*+5!3./!).!+$,!?3=>!*%0$+V$3./!&%/,!3+!?'++)=>!2,B,2!).!

+$,! +*)'&,*&^! ?)+$! ()=>,+&! 3*,! &,;.! ).! +$,! &%/,&! 3./! ?)++)<5! 2,3B%.0! +$,! +)(! ,/0,! )(,.4! L.! )+$,*!

$)&(%+32&5!+$,!/,&%0.!)-!+$,!&'%+!3./!+$,!()&%+%).!3./!.'<?,*!)-!()=>,+&!<3A!B3*A!&2%0$+2A5!?3&,/!).!2)=32!

()2%=A5!?'+!&=*'?!&'%+&!3*,! ,&&,.+%322A!+$,!&3<,!3./!$3B,!?,,.! -)*! /,=3/,&4!a.,! *,0%).32! /%--,*,.=,!%&!

+$3+!+$,!IabW!%.!+$,!KPI!*,=)<<,./!&=*'?!&'%+&!+)!$ 3B,!2).0!&2,,B,&! 6J);(,*+$;3% +,!Q!X)2<5!78"Y:5!

;$%=$!=).+*3/%=+&!+$,!KO!T,(3*+<,.+!)-!X,32+$!K.%-)*<&!3./!U)*>;,3*!()2%=A5!>.);.!=)22)C'%322A!3&!+$,!

`?3*,!?,2);!+$,!,2?);F!()2%=A!6TX5!788E?5!78"8:5!$);,B,*5! P323&&3!Q!P;%).+>);&>%5!678"@:!&'00,&+!+$,*,!

%&!.)!,B%/,.=,!+$3+!,%+$,*!)(+%).!*,/'=,&!+$,!*3+,&!)-!&'*0%=32!&%+,!%.-,=+%).4!P=*'?&!3*,!;)*.!?A!322!+$,3+*,!

&+3--5! 3./! +$,! &'%+&! 3*,! &'?H,=+! +)! ?,=)<%.0! =).+3<%.3+,/! /'*%.0! +$,! ;)*>%.0! /3A4!Z'.)c VD*%=,! ,+! 3245!

678"7:!='2+'*,/!(3+$)0,.&!-*)<!7]4]f!)-!+$, !)*+$)(3,/%=!*,&%/,.+&F!&=*'?&!+$3+!+$,A!+,&+,/5!3./!X,,!,+!

3245! 678"@:! *,()*+,/! %.=*,3&%.0! 2,B,2&! )-! =).+3<%.3+%).! )B,*! +%<,! ).! 3.3,&+$,+%&+&F! &=*'?&4! U$%2&+!

*,=)0.%&%.0!+$3+!%+!%&!.)+!>.);.!;$3+!2,B,2!)-!=).+3<%.3+%).!%&!=).&%/,*,/!=2%.%=322A!&%0.%-%=3.+5!3&!3!*,&'2+!

)-!+$,%*!-%./%.0&5!X,,!3./!=)22,30',&!(*)<)+,/!3!<%/ V/3A!=$3.0,!)-!&=*'?!&'%+5!,B,.!%-!.)+!B%&%?2A!&)%2,/4!!

!

#$,!()=>,+&!)-!+$,!&=*'?&!3*,!32&)!+)'=$,/!<3.A!+%<,&!/'*%.0!+$,!;)*>%.0!/3A!?,=3'&,!%+,<&!)-!-*,C',.+!

'&,! 3*,! >,(+! +$,*,! 6 P'*3&,5! W3+3*3H5! O'A3*,5! Q! Z,$+35! 78"9:4! L+,<&! )?&,*B,/! %.! ()=>,+&! /' *%.0! +$%&!

*,&,3*=$!%.=2'/,/! (,.&5!&=%&&)*&5!%/,.+%-%=3+%).!?3/0,&5!>,A&5!3/$,&%B,!+3(,5!3!=)(A!)-!+$,!&'*0%=32!2%&+5!

=$,;%.0! 0'<5! $3./! =*,3<5! 3./! ZJT&4! D3*+%=%(3.+&! %.! +$%&! &+'/A! ('+! +$,%*! $3./&! %.+)! +$,%*! ()=>,+&!

<'2+%(2,!+%<,&5!;%+$!+$,!$%0$,&+!2,B,2!)-!3=+%B%+A!?,%.0!D3*+%=%(3.+!8G!;$)!%.+,*3=+,/!;%+$!+$,%*!&$%*+!()=>,+!



!

""E !

!

! !

!

)B,*! Y8! +%<,&! %.! 94Y! $)'*&! )-! )?&,*B3+%).4! #$,! -)22);%.0! ,N3<(2,&! -*)<! +$,! -%,2/! .)+,&! /,<).&+*3+,!

()=>,+&!?,%.0!'&,/!-)*!&+)*30,[ !

DB!%"#"3-2.$"%(""$"$%2"+#'31(/%.(%+'-1"(-%A%&'($%1(-.%+.3<"-%A%#1;-"$%)"0"2'#%1-"4)%.,-E%
1(3#,$1(/%4.=1#"%+&.("%A%)"#"3-"$%"#"3-2.$"%;2.4%-&"%+1#"%.;%1-"4)%,)1(/%.-&"2%&'($%A%2"+#'3"$%

1-"4)%='3<%1(-.%+.3<"-%*%)-,3<%"#"3-2.$"%.(%+'-1"(-H)%3&")-%56'2-131+'(-%KO9Q%

R(-.%'('") -&"-13%2..4%A%&'($%1(-.%+.3<"-%5(.%/#.0")9%A%)"0"2'#%1-"4)%2"4.0"$%;2.4%+.3<"-%'($%
+#'3"$%.(%?.2<%),2;'3"%A%<"N)%+13<"$%,+%;2.4%+1#"%.;%1-"4)%A%1-"4)%51(3#,$1(/%4.=1#"%+&.("9%

='3<%1(%+.3<"-%*%,(#.3<"$%$2,/%3,+=.'2$%56'2-131+'(-%KP9Q%

!

I+! +%<,&5! %+,<&! ;,*,! +3>,.! )'+! )-! ()=>,+&! %.! )*/,*! +)! (3&&! +$,<! /%*,=+2A! +)! =)22,30',&5! &'=$! 3&! /*'0!

='(?)3*/! >,A&5! (*)<)+%.0! (,*&). V+)V(,*&).! +*3.&-,*! )-! =).+3<%.3+%).4! L.! 3//%+%).5! ).! +;)! &,(3*3+,!

)==3&%).&5! ;$,.! +$,! (*3=+%+%).,*! ;3&! %.B)2B,/! %.! (3+%,.+! =3*,5! 3! =)22,30',! ('+! +$,%*!$3./&! %.+)! +$,!

,.030,/!(*3=+%+%).,*F&!()=>,+!%.!)*/,*!+)!*,+*%,B,!&)<,+$%.05!*3+$,*!+$3.!;3%+4!!

!

X3B%.0! <'2+%(2,! %+,<&! +)0,+$,*! %.! ).,! ()=>,+5! (*)B%/,&! +$,! )(()*+'.%+A! -)*! +*3.&-,*! 3&! +$,A! =)<,! %.+)!

=).+3=+! ;%+$!,3=$!)+$,*5!3./! -)*!=).+3<%.3+%).!2,B,2&!+)!?,!*,(,3+,/2A!`+)((,/! '(F! ,3=$!+%<,!3.!%+,<!%&!

+3>,.!-*)<!+$,!()=>,+!3./!'&,/4!P%<%23*2A5!+$,!-*,C',.+!)=='**,.=,!)-!$3./&!0)%.0!%.+)!+$,!()=>,+!+)!-,+=$!

%+,<&5! (*,&,.+&!+$,! )(()*+'.%+A! -)*!+*3.&-,*,.=,! -*)<!3!=).+3<%.3+,/!$3./! ).+)!3.A!%+,<!%.!+$,! ()=>,+!

+$3+!%+!=)<,&!%.+)!=).+3=+! ;%+$4!P'=$! -*,C',.+!$3./!?,$3B%)'*!=)'2/! *,&'2+!%.!%+,<&!%.!+$,! ()=>,+!?,%.0!

=).+3<%.3+,/! ;%+$! +*3.&-,**,/! <%=*))*03.%&<&! -*)<! &,B,*32! =3&,&5! )*! +$,! %+,<&! +$,<&,2B,&! =)'2/!

=).+3<%.3+,!$3./&!%.B)2B,/!%.!+$,!=3*,! )-! <'2+%(2,! (3+%,.+&4!#$,*,-)*,5!3!ZJT!&+)*,/!%.!3! ()=>,+!%.!3!

&=*'?!&'%+5!/'*%.0!3!&'*0%=32!2%&+5!%&!3!=).+3<%.3+%).!$3c3*/4!!!

B.  Work Surface  

U$,*,!ZJT&!3*,! (23=,/! ).!3! ;)*>!&'*-3=,5!+$%&!%&!0,.,*322A!=2)&,!+)!+$,! '&,*&F!<3%.! ;)*>!3*,3! ;$,*,!

+$,A!=3.!?,!)?&,*B,/!3./!3*,!; %+$%.!*,3=$4!\)*!+$,!3.3,&+$,+%=!+,3<!+$%&!;3&!)?&,*B,/!+)!?,!+$,!;)*>+)(!

%.!+$,!3.3,&+$,+%=!*))<!;$,*,!+$,!,C'%(<,.+!3./!/*'0&!3*,!(*,(3*,/5!3./!).!+$,!3.3,&+$,+%=!<3=$%.,!%.!

+$,3+*,5!\)*!+$,!=%*='23+)*&!%.!+$,3+*,!%+!;3&!+$,!;)*>+)(5!303%.!;$,*,!,C'%(<,.+!%&!&+)*,/!3./!(*,(3*,/5!

)*!).!+)(!)-!+$,!JDK!=3&,!)-!+$,!+$,3+*,!=)<('+,*!6;$%=$!%&!).!+$,!;)*>+)(:4!L.!DIJK!%+!;3&!0,.,*322A!+$,!

;)*>+)(&5! ?)+$! +$,! <3%.! ).,5! 3./! %.! +$,! %./%B%/'32! (3+%,.+! ?3A&^! +$,&,! 303%.5! 3*,! '&,/! -)*! ,C'%(<,.+!

&+)*30,!3./!(*,(3*3+%). 5!3./!-)*!;*%+%.0!+$,!(3+%,.+!.)+,&4!#$,&,!3*,3&!3*,!3!=)<?%.3+%).!)-!+$,!(3+%,.+!

c).,5!3./!+$,!;%/,*!$,32+$ V=3*,!3*,35!3&!/,-%.,/!?A!UXa!6788G3:4 !

!

#$,*,! ;,*,! .)+3?2,! ,N=,(+%).&! %.! ;$,*,! &)<,! /,B%=,&! ;,*,! (23=,/5! ;$%=$! ?*)'0$+! +$,<! =2)&,*! +)!

(3+%,.+&5!32?,%+!&+%22!.)+!%.!/%*,=+!=).+3=+[!!!

@-%"($%.;%#,(3&E%+&.("%3'221"$%='3<%1(-.%'('")-&"-13%2..4%*%+&.("%+#'3"$%.(%1(-,='-1.(%-2.##"N%*%
;1(1)&"$%+2"+'21(/%2..4%;.2%+'-1"(-%*%2"3"10"$%+'-1"(-E%3&"3<"$%1(%*%/#.0")%.(%*%'))1)-"$%?1-&%

3'((,#'-1.(% A%4.0"$%1(-,='-1.( %-2.##"N%3#.)"2%-.%+'-1"(-%A%4.=1#"%+&.("%4.0"$%-.%='3<%+.3<"-%A%
#'2N(/"'#%4')<%+2"+'2"$%'($%&'($"$%-.%'('")-&"-1)-%56'2-131+'(-%KO9%



!

""] !

!

! !

!

6&.("%.,-%.;%+.3<"-%*%+&.("%,)"$%A%+&.("%+#'3"$%.(%.+"2'-1(/%-'=#"%("I-%-.%+'-1"(-H)%&"'$%*%
-.,3&"$%)N21(/"%$210"2%-.%'$>,)-%)"--1(/)%*%+&.("%4.0"$%.(-.%'('")-&"-13%4'3&1("%("I-%-.%$2,/%

)N21(/")%'($%+'-1"(-%0.41-%2"3"10"2%56'2-131+'(-%789%

!

g)-+'&!,+!3245!678"Y:!/,+,*<%.,/!+$3+!,.B%*).<,.+32!&'*-3=,&!;,*,!<)*,!2%>,2A!+)!3=+!3&!*,&,*B)%*&!)-!)*%0%.!

-)*! +*3.&-,*! )-! h*3< V.,03+%B,! (3+$)0,.&! 6@31("-.='3-"2E% 6)",$.4.(')E% S2"0,($14.(')E% D(-"2.='3-"2 5!

3./! G.2'I"##' ! &((4:5! +$3.! $,32+$=3*,! ;)*>,*&F! $3./&4! U$%2&+5!I2,N3./,*5! _3.! P;,*%.0,.5! _3.a&&5!

X))>,*5!Q!M/;3*/&5!678"S: !%/,.+%-%,/!`2);!2,B,2&F!)-!P+3($A2)=)==%!).!+$,!-23+!&'*-3=,&!)-!+$,!SS!)(,*3+%.0!

+$,3+*,&!+$,A!<%=*)?%)2)0%=322A!&3<(2,/4!X);,B,*5!+$,&,!;,*,!*)'+%.,2A!/%&%.-,=+,/!-23+!&'*-3=,&5!+,&+,/!%.!

+$,!<)*.%.0!?,-)*,!&'*0,*A!?,03.5!3./!+$,!*,&'2+&!<3A!$3B,!/%--,*,/!$3/!+$,!+,&+%.0!+3>,.!(23=,!/'*%.0!

+$,! ;)*>%.0! /3A5! ;$,.! $3./! $A0%,.,! ,--%=%,.=A! 3./! =2,3 .%.0! (*3=+%=,&! ;)'2/! %.-2',.=,! =).+3<%.3+%).!

2,B,2&4!I! -'*+$,*!=).&%/,*3+%).!%&!+$,!-%-+$!Z)<,.+!)-!X3./!XA0%,.,!6UXa5!788G3:5! ;$%=$!$%0$2%0$+&!+$,!

.,,/! +)! /,=).+3<%.3+,! $3./&! 3-+,*! +)'=$%.0! 3.A! )?H,=+! )*! -'*.%+'*,! %.! +$,! (3+%,.+F&! %<<,/%3+,!

&'**)'./%.0&5! ;$%=$! %.=2'/,&! i ),2;'3")% ;2"T,"(-#N% -.,3&"$% =N% &"'#-&3'2"% ?.2<"2)% ?&1#"% 3'21(/% ;.2% -&"%

+'-1"(- j!6(4"8":4!!

C. Bags and Cases  

#$,*,! %&!B,*A! 2%++2,! 0'%/3.=,! 3B3%23?2,5! &(,=%-%=! +)! (,*&).32! ?30&! 3./! =3&,&! ?,%.0! ?*)'0$+! %.+)! +$,!

)(,*3+%.0!+$,3+*,!&,++%.04!U$%2&+!&+)*%.0!3!ZJT!%.!3!?30!>,,(&!%+!=2)&,!3./!*,/'=,&!+$,!()+,.+%32!-)*!+$,!

/,B%=,!%+&,2-!+)!?,!%.B)2B,/!%.!=*)&&V=).+3<%.3+%).5!6&'?H,=+!+)!3/$,*,.=,!+)!$3./!$A0%,.,!0'%/3.=,!;$,.!

3==,&&%.0!%+:5!+$,!?30!%+&,2-!%.+*)/'=,&!3.)+$,*!-)<%+,!%.+)!+$,!,.B%*).<,.+4!T)23.5!X,3+$5!D)++,*V1A.),5!Q!

P+3=>$)'&,5! 678"S:! (*)/'=,/! 3.! 3.3,&+$,&%3! %.-,=+%).! (*,B,.+%).! 3&&,&&<,.+! +))25! 3./! ).,! )-! +$,%*!

&'*B,A! =*%+,*%3! ;3&! +$3+! iU.("))"(-1'#% +"2).('#% "T,1+4"(-% 1)% (.-% =2.,/&-% 1(-.% ?.2<% '2"'V2..4% 5"Q/Q%

='3<+'3<)E% 3.4+,-"2)9 j! 6(4"8E]:4! #$,! IabW! $3/! +$,! &3<,! &+3.=,! %.! +$,%*! 78"7 ! b,=)<<,./,/!

D*3=+%=,&! -)*! P'*0%=32! I++%*,!61*3&;,22! Q! P(*'=,5! 78"7: 5! $);,B,*5! +$%&! $3&! ?,,.! *,23N,/! %.! +$,%*! <)&+!

*,=,.+! *,=)<<,./3+%).&4! L+,<&! &'=$! 3&! ?*%,-=3&,&! 3./! ?3=>(3=>&! =3.! .);! ,.+,*! +$,! /,(3*+<,.+5!
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5 .16 .3 .3  CCP3 Ð Using the MCD  
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5 .16.3.4  CCP4 Ð Cro ss - contamination between patients  
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%/,.+%-%,&!+$3+!%+!;3&!=)<<).!(*3=+%=,!-)*!3.3,&+$,+%=!(*3=+%+%).,*&!+)!+3>,!+$,%*!02)B,&!)--!?,-)*,!&,++%.0!

'(! +$,! 3.3,&+$,+%=! *))<! -)*! +$,! .,N+! (3+%,.+5! ?'+! ).2A! ).,! )-! +$,<! 6D*3=+%+%).,*! "Y:! =3**%,/! )'+! $3./!

$A0%,.,!3=+%B%+%,&!3-+,*!*,<)B%.0!+$,!02)B,&4!#$%&!3=+%).!;3&!;3**3.+,/5!/',!+)!+$,<!$3B%.0!<)B,/!-*)<!

).,! (3+%,. +F&! &'**)'./%.0&5! +)! ;$3+! ;)'2/! .);! ?,=)<,! 3.)+$,*F&4! X);,B,*5! +$,! +%<%.0! )-! +$,! 02)B,!

*,<)B325! ;$%=$! )-+,.! +))>! (23=,! 3-+,*! ,.+,*%.0! +$,! 3.3,&+$,+%=! *))<5! *,&'2+,/! %.! =).+3<%.3+,/! 02)B,&!

?,%.0! '&,/! ).! +$,! /))*! $3./2,&5! (*,&,.+%.0! )(()*+'.%+%,&! -)*! +*3.&-, *! /'*%.0! &'?&,C',.+! <)B,<,.+&!

61%*.?3=$!,+!3245!78"@:4!!

!

L.! 322!)-! +$,&,! +;) V(3+%,.+! &%+'3+%).&5! 3! ZJT! +$3+! $3&! ?,,.! =).+3<%.3+,/! ;$%2&+! ;%+$! ).,! (3+%,.+5! 6&,,!

(*,B%)'&!JJD&:5!=)'2/!3=+!3&!3!*,&,*B)%*!-)*!+$,&,!<%=*))*03.%&<&5!3./!=)'2/!*,&'2+!%.!+*3.&-,*!?,+;,,.!
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+$,! (3+%,.+&4! U%+$! JJD@! =).=,.+*3+%.0! ).! ).,! (*3=+%+%).,*! =3*%.0! &%<'2+3.,)'&2A! -)*! +;)! (3+%,.+&5! +$,!

)?B%)'&! =*%+%=32! 2%<%+! ;)'2/! ?,! -)*! &+3--! +)! ).2A! =3*,! -)*! ).,! (3+%,.+! 3+! 3! +%<,4! X);,B,*5! +$%&! %&! 3.!

)(,*3+%).32! /,=%&%).! ;%+$! ;%/,*! %<(2%=3+%).&! +$3.! ZJT! '&,4! T,23A%.0! +$,! 3**%B32! )-! (3+%,.+&! %.+)! +$,!

3.3,&+$,+%=! *))<! ;)'2/! &2);! +$,! 2%&+! =).&%/,*3?2A! 6P3$3! ,+! 3245! 788G:5! <,3.%.0! 2,&&! (3+%,.+&! ;)'2/!

'./,*0)!&'*0,*A5!%.=*,3&%.0!&,*B%=,!=)&+&!6I.0! ,+!3245!78"9:4!P%<%23*2A5!*,&+*%=+%.0!DIJK!(*3=+%+%).,*&!+)!

).,! (3+%,.+! ;)'2/! *,&'2+! %.! <)*,! &+3--! .,,/%.0! +)! ?,! 3B3%23?2,5! ;%+$! 3//%+%).32! -%.3.=%32! %<(2%=3+%).&4!

#$,*,-)*,5! +$%&! ?,%.0! 3! =*%+%=32! 2%<%+! ;)'2/! <3>,! %+! '.3=$%,B3?2,! ?A! +$)&,! %.B)2B,/! %.! +$,! /3AV+)V/3A!

6<3.'-3=+'*%.0:! (*)=,&&5!+$,! (*3=+%+%).,*&5!<,3.%.0!+$,*,!;,*,! .)! (*3=+%=32!=).+*)2!<,3&'*,&!3B3%23?2,4!

U$,*,! +$%&! %&! +$,! =3&,5! +$,.! <)/%-%=3+%).! %&! *,C'%*,/! %.! +$,! (*)=,&&5! ,%+$,*! 3+! +$%&! ()%.+5! )*! ,3*2%,*5! +)!

.,03+,!+$,! .,,/! -)*!+$%&!JJD4!U$,*,!+$%&!=3..)+!?,!3=$%,B,/5!+$,! (*)=,&&!*,<3%.&! '.&3-,!3./!&$)'2/!

.)+! +3>,!(23=,4!b,B%,;%.0!+$,!XIJJD!(23.5!<3%.+,.3.=,!)-!JJD75!;$%=$!*,C'%*,&!&+)*30,!)-!+$,!/,B%=,!

%.!).,!(23=,5!(*,-,*3?2A!)'+&%/,!+$,!(3+%,.+!c).,!6)*!+)!?,!*,0'23*2A!/,=).+3<%.3+,/!%-!;%+$%.:5!;%22!(*,B,.+!

/,B%=,&! -*)<! ()+,.+%322A!=3'&%.0!+*3.&-,*! )-!<%=*))*03.%&<&!?,+;,,.! (3+%,.+&4!#$,*,-)*,5!=).+*)2! )-!+$,!

$3c3*/!%/,.+%-%,/!3+!JJD@!%&!&'?H,=+!+)!<3%.+,.3.=,!)-!JJD74!

5 .16.3.5  CCP5 Ð Leaving the patient care area  

\'*+$,*! ,N(3./%.0! ).! JJD@5! /'*%.0! 3.! )(,*3+%.0! 2%&+! +$,*,! 3*,! )==3&%).&! ;$,*,! +$,! &'*0%=32! +,3< !

<,<?,*&!2,3B,!+$,!%<<,/%3+,!(3+%,.+!=3*,!3*,35!-)*!,N3<(2,5!+)!-,+=$!,C'%(<,.+5!)*!+)!+3>,!3!*,&+!?*,3>4!

K().!2,3B%.05!%+!;)'2/!?,!,N(,=+,/!-)*!+$,<!+)!=3**A!)'+!3( (*)(*%3+,!$3./!$A0%,.,!<,3&'*,& !+)!(*,B,.+!

=).+3<%.3+%.0!)+$,*!3*,3&4!X);,B,*5!+$%&!%&!+$,.!.,03+,/!%-!+$,A!+3>,!3!=).+3<%.3+,/!ZJT!;%+$!+$,< !+$3+!

+$,A!$3B,!?,,.!'&%.0!)*!+)'=$%.0!;$%2&+!;)*>%.05!;$%=$!=3.!*,V=).+3<%.3+,!+$,%*!$3./&5!3&!/,<).&+*3+,/!

?,2);[ !

\2'();"22"$%+'-1"(-%.;;%-'=#"%A%-1$1"$%,+%'('")-&"-13%"T,1+4"(-%A%4.=1#"%+&.("%=""+"$%1(%
+.3<"-%*%+&.("%.,-%.;%+.3<"-%A%3&"3<"$%+&.("%A%+&.("%='3<%1(%+.3<"-%*%1(-.%'('")-&"-13%2..4%A%

?')&"$%&'($)% A%+&.("%.,-%.;%+.3<"-%A%.,-%.;%'('")-&"-13%2..4%A%,)"$%+&.("%')%?'#<"$%-.%
3.;;""%2..4%*%+&.("%+#'3"$%.(%-'=#"%1(%3.;;""%2..4%*%#,(3&%2"4.0"$%;2.4%='/%1(%3.;;""%2..4%A%
4'1(%$1)&%"'-"(%?1-&%;.2<%A%;2,1-%"'-"(%=N%&'($%*%+&.("%,)"$%-&2.,/&.,-%#,(3&%*%'-%"($%.;%#,(3&E%

4"'#%3.(-'1("2%2"-,2("$%-.%='/%*%&'($)%?')&"$%'-%)1(<%*%+&.("%3'221"$%='3<%1(-.%'('")-&"-13%
2..4%56'2-131+'(-%KO9Q%

!

L.!3//%+%).!+)!?*,3>&!+3>,.!%.!+$,!&+3--!*,&+!*))<5!%+!;3&!32&)! .)+,/!+$3+!).! -)'*! )==3&%).&5! /*%.>&! ;,*,!

?*)'0$+!%.+)!+$,!3.3,&+$,+%=!*))<!-)*!=).&'<(+%).!;$%2,!&'*0,*A!;3&!+3>%.0!(23=,!%.!+$,3+*,5!3./!+;%=,5!

(3*+%=%(3.+&! 32&)! 3+,! %.! +$,! 3.3,&+$,+%=! *))<! ;$,.! %+! ;3&! '.2%>,2A! +$3+!+$,A! ;)'2/! 0,+! 3! 2'.=$?*,3>4!

U$,*,!()2%=A!*,03*/%.0!+$%&!,N%&+&5!%+!+,./&!+)!.)+!?,!(,*<%++,/5!;%+$!,3+%.0!3./!/*%.>%.0!?,%.0!*,&+*%=+,/!+)!

+$,!3((*)(*%3+,!*,&+!3*,3&!6IabW5!78"S?^!T)23.!,+!3245!78"S^!X3<2%.!,+!3245!78"9:4!L.!3//%+%).5!ZJT!'&,!

)-+,.!3==)<(3.%,/!+$,&,!3=+%B%+%,&[!

U.%/#.0")%*%+13<"$%+&.("%,+%A%+,-%+&.("%1(%)&12-%+.3<"-%*%1(-.%'('")-&"-13%2..4%*%$2"?%,+%$2,/)%
;.2%("I-%3')"%*%'-"%'($%$2'(<%1(%'('")-&"-13%2..4%56'2-131+'(-%7[9Q%

!
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U%+$!+$,!)?&,*B,/!23=>!)-!3/$,*,.=,!+)!+$,!(*,*,C'%&%+,&5!=)<?%.,/!;%+$!+$,!(*,=,/%.0!JJD&5!%+!=3.!?,!

%.-,**,/!+$3+!+$,!/,B%=,&!;,*,!2%>,2A!+)!$3B,!=)<,!%.+)!=).+3=+!;%+$!3!&)%2,/!$3./!)*!02)B,!(*%)*!+)!2,3B%.0!

+$,!(3+%,.+!=3*,!3*,34!I+!.)!()%.+!/'*%.0!+$,!/3+3!=)22,=+%).!;3&!3!(3*+%=%(3.+!)?&,*B,/!/,=).+3<%.3+%.0!

+$,%*!ZJT4!U$%2&+!+$%&!(*,&,.+&!3!()+,.+%32!(*)?2,<!%.!+$,!(,*%)(,*3+%B,!/,(3*+<,.+5!%+!32&)!3((2%,&!%-!+$,!

/,B%=,!3==)<(3.%,&!+$,!'&,*!%.+)!+$,!;%/,*!$,32+$=3*,!,.B%*).<,.+5!)*!?,A)./!+$%&!+)!+$,%*!$)<,[ !

:')&"$%&'($)% *%#";-%$"+'2-4"(-%*%,)"$%+&.("%1(%3'(-""(%?&1#)-%"'-1(/%#,(3&%*%2"-,2("$%-.%
$"+'2-4"(-% A%X1(%)-';;%3&'(/1(/%2..4)%A%'3-101-N%,(2"3.2$"$Y%*%/"##"$%&'($)%A%1(-.%'('")-&"-13%

2..4%56'2-131+'(-%KP9Q%

!

#$,! =*%+%=32! 2%<%+! -)*! JJDY! (*)+,=+&! .).V(3+%,.+! =3*,! 3*,3&! -*)<! =).+3<%.3+%).4! I&! ;%+$! JJD"5! ;%+$! .)!

<,3.&! ?A! ;$%=$! +)! %/,.+%-A! %-! 3! /,B%=,! %&! =).+3<%.3+,/5! +$,.! +$,! =*%+%=32! 2%<%+! *,C'%*,&! +$,*,! +)! ?,! .)!

<%=*))*03.%&<&!).!/,B%=,&!;$,.!+$,A!2,3B,!+$,!(3+%,.+!=3*,!3*,34!#$%&!;%22!).2A!?,!3=$%,B,/!%-!3!/,B%=,!

=3.!?,!&'?H,=+,/!+)!,--,=+%B,!/,=).+3<%.3+%).4!

5 .17  Conclusion  

#$,! (,*%)(,*3+%B,! /,(3*+<,.+! %&! 3! '.%C',! &,++%.05! ;%+$! %+&! );.! %.-,=+%).! =).+*)2! %&&',&! *,23+%.0! +)! +$,!

3((*)3=$,&! '&,/5!+$,!%.+,.&,! ,.B%*).<,.+5!3./!+$,!B'2.,*3?%2%+A!)-! (3+%,.+&!/'*%.0!&'*0%=32!(*)=,/'*,&4!

U$%2&+! %.-,=+%).! =).+*)2! (*3=+%=,&! =).=,.+*3+,! ).! <%.%<%c%.0! ,.B%*).<,.+32! =).+3<%.3+%).5! +$,! *%&>! )-!

+*3.&<%&&%).! <'&+! 32&)! ?,! 3//*,&&,/5! +$*)'0$! %/,.+%-%=3+%).! 3./! =).+*)2! )-! =).+3<%.3+%).! $3c3*/&4!

T,=).+3<%.3+%).! ;%22! ).2A! $3B,! 3! +*3.&%,.+! ,--,=+! %-! +$,! $3./&! +$3+! &'?&,C',.+2A! '&,! +$,! /,B%=,! 3*,!

=).+3<%.3+,/5!+$,*,-)*,5!3!=)<?%.3+%).! )-! 3((*)3=$,&!3*,! *,C'%*,/4!#$*)'0$!3((2%=3+%).! )-!+$,!X3c3*/!

I.32A&%&!J*%+%=32!J).+*)2!D)%.+&! (*)=,&&5!+$,! (,*%)(,*3+%B,! (3+%,.+! (3+$;3A! ;3&!%/,.+%-%,/!3&! (*)/'=+%).!

&+,(&5!$%0$2%0$+%.0!%.-,=+%).!=).+*)2!%&&',&!*,23+%B,!+)!ZJT&4!a?&,*B3+%).!)-!='**,.+!(*3=+%=,!%.!*,23+%).!+)!

+$,! XIJJD! -*3<,;)*>! %.-)*<,/! +$,! (*)/'=+%).! )-! -%B,!=*%+%=32! =).+*)2! ()%.+&! +$3+! (*,B,.+5! ,2%<%.3+,5! )*!

*,/'=,!+$,!$3c3*/&!+)!3.!3==,(+3?2,!2,B,25!%-!=*%+%=32!2%<%+&!3*,!<3%.+3%.,/[!

¥! JJD"! l !1*%.0%.0!3!/,B%=,!%.+)!+$,!(,*%)(,*3+%B,!&,++%.0!

¥! JJD7! l !P+)*%.0!+$,!/,B%=,!/'*%.0!+$,!;)*>%.0!/3A!

¥! JJDS! l !K&%.0!+$,!ZJT!

¥! JJD@!l !J*)&&V=).+3<%.3+%).!?,+;,,.!(3+%,.+&!

¥! JJDY! l !g,3B%.0!+$,!(3+%,.+!=3*,!3*,3!

!

#$,! ,--,=+%B,.,&&! )-! +$%&!%.-,=+%).!=).+*)2!%.%+%3+%B,5!3./! )+$,*&5!%&!32&)!&'?H,=+!+)!&+*%=+,*! 3/$,*,.=,! ?A!

(*3=+%+%).,*&! +)! ,N%&+%.0! ()2%=A! 3./! 0'%/3.=,4! U$%2&+! +$%&! &+'/A! /,<).&+*3+,&! +$3+! 3/$,*,.=,! +)! $3./!

$A0%,.,!?A!(,*%)(,*3+%B,!&+3--!%&!B,*A!2);5!+$,!UXa!Y!Z)<,.+&!)-!X3./!XA0%,.,!6UXa5!788G:5!3/)(+,/!

%.!)+$,*!=3*,!&,++%.0&5!<3A!.)+!?,!3((*)(*%3+,!-)*!+$,!$%0$V(3=,/5!=)<(2,N!&'*0%=32!,.B%*).<,.+5!3./!%+&!

3((2%=3+%).! *,C'%*,&! -'*+$,*! =).&%/,*3+%).4! L.+*)/'=+%).! )-! 3! -)<%+,! 6+$,! ZJT:! +$3+! +*3B,2&! ;%+$%.! +$,!

&'*0%=32! ,.B%*).<,.+5! +$,! ;%/,*! $,32+$=3*,! &,++%.05! 3./! )'+&%/,! +$,! $)&(%+325! -'*+$,*! 3//&! +)! +$,! *,32!
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Chapter 6  

Evaluat ing Decontamina tion Methods for MCDs  
! !
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6 .1 Introduction  

#$%&!=$3(+,*!&,+&! )'+!?A! /%&='&&%.0! ;$3+!%&!<,3.+!?A!+$,!+,*<&!=2,3.%.05! /,=).+3<%.3+%).5! /%&%.-,=+%).!

3./! &+,*%2%&3+%).4! #$,! <,+$)/&! +$3+! =3.! ?,! '+%2%&,/! +)! /,+,*<%.,! &'*-3=,! =2,3.2%.,&&! 3*,! +$,.! ,N(2)*,/!

-)22);,/ !?A!=).&%/,*3+%).!)-!$);!+)!/,+,*<%.,!;$3+!2,B,2&!)-!/,=).+3<%.3+%).!3*,!*,C'%*,/4!ZJT!=3*,5!3&!

&,2-V*,()*+,/! %.! /,B%=,! =).+3<%.3+%).! &+'/%,&5! %&! (*,&,.+,/! %.! =).+*3&+! +)! <3.'-3=+'*,*&F! 0'%/3.=,4!

MN%&+%.0!&+'/%,&!)-!/,=).+3<%.3+%).!<,+$)/&!-)*!ZJT&!3*,!,B32'3+,/5!?,-)*,!+$,!&+*3+,0A!3./!*,&'2+&!-)*!

+$%&!&+'/A!3*,!/,&=*%?,/4!!

6.2 Research overview  

#$,! /,=).+3<%.3+%).! ,N(,=+3+%).&! )-! +$,! ,.B%*).<,.+! &$)'2/! ?,! 3((2%,/! +)! 3.A+$%.0! %.+*)/'=,/! %.+)! %+5!

;$%=$!%.=2'/,&!ZJT&!?,%.0!'&,/!%.!=2%.%=32!3*,3&4!I&!%/,.+%-%,/!?A!I2-3./3*%!,+!3245!678"@:5!3!&%.02,!.%/'&!

)-!=).+3<%.3+%).!+$3+!%&!.)+!&'?H,=+,/!+)!/,=).+3<%.3+%).5!&'=$!3&!+$,!_,2=*)!-3&+,.%.0!).!?2))/!(*,&&'*,!

='--&5!=3.!?,=)<,!+$,!&)'*=,!)-!3.!)'+?*,3>4 !ZJT&!3*,!.)+!%.+,./,/!+)!?,!<,/%=32!/,B%=,&! 6I((2,!L.=45!

78"9=: !3./!$3B,!.)+!?,,.! /,&%0.,/!-)*! '&,!%.!+$%&!,.B%*).<,.+^!+$%&!<3A!=).+*%?'+,!+)!+$,!=).-'&%).!%.!

%/,.+%-A%.0! ;$3+!2,B,2! )-!=2,3.%.0!+$,&,! /,B%=,&!&$)'2/!?,!&'?H,=+,/!+)5! )*!+$,!2,B,2! )-! /,=).+3<%.3+%).!

+$,A!=3.!&'*B%B,4!X);,B,*5!+$,!,B,* V;%/,.%.0!*3.0,!)-!$,32+$!3((2%=3+%).&!63((&:!3./!;%*,2,&&!/%30.)&+%=!

3++3=$<,.+&!%./%=3+,!+$%&! (,*=,(+%).!<3A! .,,/! +)!=$3.0,5! ;%+$!?)+$!+$,!M'*)(,3.! J)<<%&&%).! 678"9:!

3./!+$,!KP!\TI!678"E:!=3+,0)*%c%.0!& )<,!3((&!3&!<,/%=32!/,B%=,&!3./!&'?H,=+!+)!*,0'23+%).5!/',!+)!+$,%*!

()+,.+%32!+)!=3'&,!$3*<4!L-!ZJT&!/)!?,=)<,!*,=)0.%c,/!3&!<,/%=32!/,B%=,&5!+$,.!<3.'-3=+'*,*&!;)'2/!

?,!,N(,=+,/!+)!(*)B%/,!=3*,!3./!<3%.+,.3.=,!%.&+*'=+%).&5!&'=$!3&[ !

¥! =)<(3+%?%2%+A!;%+$!/%&%.-,=+3.+&!!

¥! ;$,+$,*!+$,!,C'%(<,.+!%&!;3+,* V*,&%&+3.+!)*!=3.!?,!&3-,2A!%<<,*&,/!-)*!=2,3.%.05!3./!!

¥! $);!+$,!,C'%(<,.+!&$)'2/!?,!/,=).+3<%.3+,/! 6P,$'2&+,*!,+!3245!788@:4!!

!

#$%&!%.-)*<3+%).!=)'2/ !+$,.! ?,! '&,/!+)!%.-)*<!;*%++,.!()2%=%,&!3./!(*)=,/'*,&!-)*!+$,!3((*)(*%3+,!=2,3.%.0!

3./! /%&%.-,=+%).!6aIXDD! Q! DLTIJ5! 78"7: 4! #$,*,! %&! 2%<%+,/! 0'%/3.=,! *,03*/%.0! +$,! ,N+,.+! )-!

/,=).+3<%.3+%).! *,C'%*,/! 3./! =)<(3+%?%2%+A! )-! +$,&,! /,B%=,&! ;%+$%.! ,&+3?2%&$,/! (*)+)=)2&4!JXLJI V

J3.3/35!678"7: !3*,!'.'&'32!%.!+$3+!+$,A!/)!$3B,!3!()2%=A!;$%=$!&+3+,&!+$3+!/,B%=,&!&$)'2/!.)+!?,!'&,/!%.!

+$,!=2%.%=32!,.B%*).<,.+5!)*!3!*%&>!3&&,&&<,.+!&$)'2/!?,! =3**%,/!)'+!+)! /,+,*<%.,!+$,!?,&+!3((*)3=$!-)*!

'&,! +)! <%+%03+,! +$,! *%&>! )-! +*3.&<%&&%).4! K.-)*+'.3+,2A5! ;%+$! +$,! 3?)B,! ,N=,(+%).5! +$,! 23=>! )-! &'=$!

0'%/3.=,! %.+*)/'=,&! +$,! ()+,.+%32! -)*! ,%+$,*! .)! /,=).+3<%.3+%).! +)! ?,! +3>%.0! (23=,! )*! %.3((*)(*%3+,!

/,=).+3<%.3+%).!(*)=,/'*,&!?,%.0!%<(2,<,.+,/4!#$%&!C'3.+%+3+%B,!&+'/A!3%<&!+)!,B32'3+,!+$,!,--%=3=A!)-!

=$,<%=32!3./! .) V+)'=$! /%&%.-,=+%).!<,+$)/&! -)*!ZJT&5!+)! /,+,*<%.,!+$,!2,B,2&! )-! /,=).+3<%.3+%).!+$3+!

=3.!?,!3=$%,B,/4 !



!

"7E!

!

! !

!

6 .2.1 Clarifying terminology  

I==)*/%.0!+)! T3.=,*!6788@:!+$,!+,*<!`=2,3.%.0F!%&!)(,.!+)!%.+,*(*,+3+%).!%.!+$,!$,32+$=3*,!,.B%*).<,.+!/',!

+)!%+&!<%=*)?%)2)0%=32!3./!.).V<%=*)?%)2)0%=32!=)..)+3+%).&^!+$,!-)*<,*!-)='&%.0!).!*,/'=%.0!+$,!.'<?,*&!

)-!<%=*))*03.%&<&!3./!3&&)=%3+,/!<3+,*%32&5!3./!+$,!23++,*! *,23+%.0!+)!<3%.+,.3.=,! )-!3((,3*3.=,!3./!

-'.=+%).4! T,&(%+,! +$%&! ()+,.+%32! -)*! =).-'&%).5! +$,*,! %&! =).&,.&'&! %.! +$,! 2%+,*3+'*,! +$3+! =2,3.%.0! %&! +$,!

*,<)B32!)-!-)*,%0.!<3++,*!-*)<!)?H,=+&!3./!+$,%*!&'*-3=,&!6I?*,'!,+!3245!78"S^!g,3&!,+!3245!78"Y^!g)B,/3A5!

U%2&).5!,+!3245!78"@^!e'%..!,+!3245!78"Y:5!.)*<322A!3==)<(2%&$,/!?A!+$,!($A&%=32!3=+%).!)-!&=*'??%.05!+$,!

=$,<%=32! 3=+%).! )-! 3! &'*-3=+3.+! )*! /,+,*0,.+5! 3./! ;3+,*! +)! ;,+5! ,<'2&%-A5! )*! *,/'=,! &'*-3=,! +,.&%).!

6\,**,%*3! ,+! 3245! 78""^! X)+35! 788@^! D-%,/2,*! M.+,*(*%&,&5! 78"@^! e'%..! ,+! 3245! 78"Y^! b'+323! ,+! 3245! 788]:4!

T,+,*0,.+&!3*,!=2,3.%.0!30,.+&!+$3+!*,<)B,!)*03.%=!<3+,*%32!3./!&'&(,./!)%2!3./!0*,3&,5!?'+! 0,.,*322A!

/)! .)+!$3B,!3.+%<%=*)?%32!(*)(,*+%,&!6X)+35!788@^!XDP5!78"@:4!U$%2&+!+$%&!(*)=,&&!)-! *,<)B32!*,&'2+&!%.!

+$,! *,/'=+%).! )-! ?%)?'*/,.5! =2,3.%.0! /),&! .)+! .,=,&&3*%2A! /,&+*)A! <%=*))*03.%&<&! 6I?*,'! ,+! 3245! 78"S^!

1PL5!78"@^!aIXDD!Q!DLTIJ5!78"7:̂ !$);,B,*5!=2,3.%.0!%&!%<()*+3.+!?,=3'&,!+$,!(*,&,.=,!)-!?%)2)0%=!3./!

.). V?%)2)0%=!&'?&+3.=,&!=3.!()+,.+%322A!=)<(*)<%&,!-'*+$,*!(*)=,&&%.0!6h)2/!Q!X%+=$%.&5!78"S^!e'%..!,+!

3245!78"Y^!bJW5!78"":4!!

!

T,&(%+,! T3.=,*F&! =).=,*.&5! +$,*,! 3((,3*&! +)! ?,! <)*,! =).-'&%).! *,03*/%.0! +$,! <,3.%.0! )-!

`/,=).+3<%.3+%).F5!+$3.!=2,3.%.04!#$,!U)*2/!X,32+$!a*03.%c3+%).!6UXa5!78"93:5!=23%<&!+$3+!%.!+$,!KPI!

+$,!+,*<!/),&!.)+!%.=2'/,!=2,3.%.0 !?'+!).2A!+$,!(*)=,&&,&!3-+,*!+$%&!$3&!+3>,.!(23=,5!;$,*,3& !%.!+$,!KO!

3./! M'*)(,! %+! *,-,*&! +)! +$,! ;$)2,! (*)=,& &4! X);,B,*5! +$,! 1*%+%&$! P+3./3*/! -)*! <,3&'*%.0! =2,3.2%.,&&! %.!

$)&(%+32&! &+3+,&! +$3+! =2,3.%.0!1)% (.-! /,=).+3<%.3+%).! 61PL5! 78"@:4! #$,! 1PL! 0)! ).! +)! &3A! +$3+!

/,=).+3<%.3+%).!).2A!`*,/'=,&F!+$,!.'<?,*!)-!<%=*))*03.%&<&! 61PL5!78"@:5!;$,*,3&!%.!+$,!K4P45!+$,!JTJ!

'&,!+$,!+,*<!`*,<)B32F5!;$%=$!%.+%<3+,&!&%<%23*%+A!+)!=2,3.%.05!?'+!%+!%&!(3+$)0,.&!?,%.0!*,<)B,/!6b'+323!,+!

3245! 788]:4! #$%&! &(,=%-%=! -)='&! ).! (3+$)0,.&! %&! ,=$),/! ?A! +$,!a=='(3+%).32! P3-,+A! 3./! X,32+$!

I/<%.%&+*3+%).5!6.4/4:! ;$)! (*)0*,&&! +$,! /,&=*%(+%).! -'*+$,*! +$3.! *,<)B325! +)! 32&)! %.=2'/,! %.3=+%B3+%).! )*!

/,&+*)A%.04!g)B,/3A!,+!3245!678"@:!32&)!'&,!+$,!+,*<!`/,&+*'=+%).F4!T,&(%+,!+$,!/%--,*,.=,&5!%.!322!%.&+3.=,&!

+$,! 3%<! )-! /,=).+3<%.3+%).! 3((,3*&! +)! ?,! 3?)'+! 322);%.0! )?H,=+&! +)! ?,=)<,! &3-,! +)! $3./2,5! '&,! )*!

/%&=3*/!6bJW5!78"":4!!

!

#$,!()+,.+%32!-)*!=).-'&%).!=).+%.',&!;$,.!=).&%/,*%.0!g)B,/3A!,+!32F&! 678"@:!/,&=*%(+%).!)-!`/%&%.-,=+%).F5!

;$%=$! ?,3*&! &%<%23*%+A! +)! &)<,! /,-%.%+%).&! )-! /,=).+3<%.3+%).5! ?A! &'00,&+%.0! %+! %&! 3! *,/'=+%).! %.! +$,!

.'<?,*! )-! (3+$)0,.&4! X);,B, *5! +$%&! /,&=*%(+%).! %&! '.'&'325! ;%+$! ('?2%&$,/! /,-%.%+%).&! -)*! /%&%.-,=+%).!

?,%.0!*,23+%B,2A!=).&%&+,.+5!/,&=*%?%.0!%+!3&!+$,!%.3=+%B3+%).m>%22%.0!)-!B,0,+3+%B,!<%=*))*03.%&<&5!,N=2'/%.0!

?3=+,*%32!&()*,&!6h,?,2!,+!3245!78"S^!X)+35!788@^!g,3&!,+!3245!78"Y^!a++,*!,+!3245!78""^!e'%..!,+!3245!78"Y^!

b'+323! ,+! 3245! 788]:4! X);,B,*5! /%&%.-,=+%).! %&! -'*+$,*! =3+,0)*%c,/! ?A! &)<,! 3'+$)*&5! ;$%=$! %.+*)/'=,&!

3//%+%).32!/%&30*,,<,.+5!(3*+%='23*2A!;$,*,!+$,!*)2,!)-!/%&%.-,=+%).!%.!+$,!>%22%.0!)-!&()*,&!%&!=).=,*.,/[!

¥! X%0$V2,B,2! /%&%.-,=+%).!l ! >%22%.0! )-! 322! <%=*))*03.%&<&! ,N=,(+! 23*0,! C'3.+%+%,&! )-! &()*,&6X)+35! 788@^!
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e'%..!,+!3245!78"Y:!V!>%22%.0!)-!<%=*))*03.%&<&!3./!&()*,&!;$,.!'&,/!%.!&'--%=%,.+!=).=,.+*3+%).!'./,*!

&'%+3?2,!=)./%+%).&!6b'+323!,+!3245!788]:!l !>%22%.0!32<)&+!322!<%=*))*03.%&<&5!?'+!.)+!&()*,&!6I?*,'!,+!

3245!78"S:!̂

¥! L.+,*<,/%3+,V2,B,2! /%&%.-,=+%).!l ! >%22%.0! B,0,+3+%B,! <%=*))*03.%&<&5! (2'&! 2);! .'<?,*&! )-! &()*,&!

6e'%..! ,+!3245!78"Y:! )*! .)!&()* ,&! 6X)+35!788@^!b'+323! ,+!3245!788]:! )*!32<)&+!322!B,0,+3+%B,!?3=+,*%3!

6I?*,'!,+!3245!78"S: !̂

¥! g); V2,B,2! /%&%.-,=+%).!l ! >%22%.0! <)&+! B,0,+3+%B,! ?3=+,*%35! &)<,! -'.0%! 3./! B%*'&,&5! ?'+! .)+! &()*,&!

6e'%..!,+!3245!78"Y^!b'+323!,+!3245!788]:!)*!'.*,2%3?2,m%.,--%=%,.+!>%22%.0!)-!?3=+,*%3!3./!&()*,&!6I?*,'!,+!

3245!78"S^!X)+35!788@:!

!

#$,! /%&%.-,=+%).! (*)=,&&! %.B)2B,&! +$,! '&,! )-! =$,<%=32! 30,.+&5! *3/%3+%).5! )*! $,3+4! #$,! ,--,=+%B,.,&&! )-!

=$,<%=32!/%&%.-,=+3.+&!=3.!/,(,./!'().!3((*)(*%3+,!3((2%=3+%).5!3/,C'3=A!)-!=2,3.%.05!=).+3=+!+%<,5!3./!

=).=,.+*3+%).!)-!+$,!/%&%.-,=+3.+4%

!

T,-%.%+%).&!-)*!`&+,*%2%&3+%).F!30*,,!+$3+!%+!%&!3!($A&%=32!)*!=$,<%=32!(*)=,/'*,!+$3+!>%22&!)*!*,<)B,&!322!-)*<&!

)-!<%=*)?%32!2%-,5!3./!+$3+!%+!%&!+$%&!+$3+!/%--,*,.+%3+,&!%+!-*)<!/%&%.-,=+%).!61PL5!78"@^!h)2/!Q!X%+=$%.&5!78"S^!

X)+35!788@^!e'%..! ,+!3245!78"Y^!b'+323! ,+!3245!788]:4!X);,B,*5!+$,! *,32%+A!%&!+$3+!%.! )*/,*!+)!3&&,&&!+$,!

,--,=+%B,.,&&! )-! 3.A! &+,*%2%&3+%).! (*)=,&&5! 3! '.%+! )-! <,3&'*,! =322,/! &+,*%2%+A! 3&&'*3.=,! 2,B,25! )*! PIg! %&!

'&,/5!;$%=$!,N(*,&&,&!+$,! +2.='=1#1-N%.;%'%)1(/#"%1-"4!?,%.0!(.( *)-"21#"4!#$,!<)*,!,--,=+%B,!+$,!(*)=,&&5!

+$,!2);,*!+$,!PIg5!-)*!,N3<(2,5!%-!3!&+,*%2%&3+%).!<,+$)/!$3&!3.!PIg!)-!"8VS5!+$,*,!%&!3!"!%.!"5888!=$3.=,!

)-!3 .!)*03.%&<!&'*B%B%.0!+$,!(*)=,&&4!I!PIg!)-!"8V9!%&!'&,/!+)!%/,.+%-A!%+,<&!3&!&+,*%2,5!3./!%&!-)*! ;$,.!

+$,A! =)<,! %.+)! =).+3=+! ;%+$! ?*,3=$,/! &>%.! )*! =)<(*)<%&,/! +%&&',4! I! 2);,*! PIg! )-! "8 VS! $3&! ?,,.!

(*)<)+,/! 3&! &'%+3?2,! -)*! +)(%=32! (*)/'=+&! +$3+! =).+3=+! %.+3=+! &>%.! )*! <'=)'&! <,<?*3.,&5! (3*+%='23*2A!

+$)&,!+$3+!=3..)+!;%+$&+3./!+$,!(*)=,&&,&!*,C'%*,/!+)!3=$%,B,!+$,!$%0$,*!PIg!6P+,*%&!L&)<,/%N!P,*B%=,&5!

788E:5!3./!$3&!?,,.!+,*<,/!`g); V2,B,2!&+,*%2%&3+%).F!6B).!U),/+>,!Q!O*3<,*5!788]: ^!+$%&!<3A!,N(23%.!+$,!

%.3=='*3+,! '&,!)-!($*3&,&!&'=$!3&!`(3*+%322A!&+,*%2,F!6b'+323!,+!3245!788]:4!#$,!PIg!2%>,2%$))/!)-!&'*B%B%.0!

)*03.%&<&!%&[!

¥! "8 V" !k!"["8 !

¥! "8 V7!k!"["88 !

¥! "8 VS!k!"["5888 !

¥! "8 V@!k!"["85888 !

¥! "8 VY!k!"["885888 !

¥! "8 V9!k!"["58885888!!!!!!!!!!!!!!!!!!!

!

P%<%23*2A5!;$,.!/,-%.%.0!(*)=,&&,&!2,&&!+$3.!&+,*%2%&3+%).5!+$,!1*%+%&$!P+3./3*/!-)*!J$,<%=32!T%&%.-,=+3.+&!

3./!I.+%&,(+%=&!*,=)0.%&,&!+$,!SVY!2)0"8 !*,/'=+%).!*3.0,!3&!,--%=%,.+!-)*!?3=+,*%32!/%&%.-,=+%).!61PL5!78"Y:4!

X);,B,*5!PIg! /),&! .)+! ,C'32!g)0! *,/'=+%).4 ! `g)0F!%&!&$)*+! -)*!2)03*%+$<5! ;$%=$!%&!3! ();,*! ?A! ;$%=$!3!

?3&,5!&'=$!3&!"85!=3.!?,!*3%&,/!)*!*,/'=,/4!U $%2,!2)03*%+$<%=!=32='23+%).&!3*,!'&,/!+)!,N(*,&&!+$,!3?)B,!
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*,/'=+%).! )-! (*)?3?%2%+A5! %+F&! %<()*+3.+! +)! './,*&+3./! +$3+! PIg! %&!(.- ! +$,! &3<,! <,3&'*,<,.+! 3&! 2)0!

*,/'=+%).4! U$%2,! PIg! <,3&'*,&! +$,! +2.='=1#1-N%)-! )*03.%&<&! &'*B%B%.0! +$,! &+,*%2%&3+%).! (*)=,&&5! 2)0!

*,/'=+%).!<,3&'*,<,.+&!&$);!+$,! '4.,(-% .2%+"23"(-'/"% .;%#10"%4132.=")%"#141('-"$!3-+,*!/%&%.-,=+%).4!

\)*!,N3<(2,5!3!S!2)0 "8 !*,/'=+%).!<,3.&!+$3+!+$,!.'<?,*!)-!<%=*)?,&!$3&!?,,.! #.?"2"$ !?A!"8VS5!)*!"5888V

-)2/4! P)5! %-! 3! &'*-3=,! ?,0%.&! ;%+$! "58885888! J\K! ).! %+5! 3! "! 2)0"8 ! *,/'=+%).! ;)'2/! 2);,*! +$,! .'<?,*! +)!

"8858885!;%+$!S!2)0"8 !*,/'=%.0!+$,!&3<,!.'<?,*!+)!"58884!I.!)B,*B%,;!)-!2)0 "8 !*,/'=+%).!%&[!

¥! "!2)0"8 !k!G8f!*,/'=+%).[!W'<?,*!)-!J\K&!%&!"8!+%<,&!&<322,*^ !

¥! 7!2)0"8 !k!GGf!*,/'=+%).[!W'<?,*!)-!J\K&!%&!"88!+%<, &!&<322,*^!

¥! S!2)0"8 !k!GG4Gf!*,/'=+%).[!W'<?,*!)-!J\K&!%&!"5888!+%<,&!&<322,*^!

¥! @!2)0"8 !k!GG4GGf!*,/'=+%).[!W'<?,*!)-!J\K&!%&!"85888!+%<,&!&<322,*^!

¥! Y!2)0"8 !k!GG4GGGf!*,/'=+%).[!W'<?,*!)-!J\K&!%&!"885888!+%<,&!&<322,*^!

¥! 9!2)0"8 !k!GG4GGGGf!*,/'=+%).[!W'<?,*!)-!J \K&!%&!"8885888!+%<,&!&<322,*4!

!

U$%2&+! +$,! (,*=,.+30,! )-! *,/'=+%).! <3A! $,2(! =).&'<,*&! './,*&+3./! ;$%=$! (*)/'=+&! (*)B%/,! 3! ?,++,*!

/%&%.-,=+%).! *3+,5! +$%&! /),&! .)+! <3>,! %+! =2,3*! +$3+! ,B,.! 3! $%0$! (,*=,.+30,! )-! *,/'=+%).! =)'2/! &+%22! 2,3B,!

?,$%./!3!23*0,!.'<?,* !)-!<%=*))*03.%&<&4!\)*!,N3<(2,5!,B,.!%-!3!(*)/'=+!>%22&!GG4Gf!)-!?3=+,*%3!+$%&!&+%22!

322);&!-)*!<%=*))*03.%&<&!+)!&'*B%B,!%-!+$,!%.%+%32!?%)?'*/,.!%&!%.!,N=,&&!)-!"58884!

6 .2.2 Determining the cleanliness of the healthcare environment  

W)!C'3.+%-%3?2,!&+3./3*/!)*!<,3&'*,!$3&!?,,.!3/)(+,/!-)*!/,+,*<%.%.0!+$,!=2,3.2%.,&&!)-!&'*-3=,&!%.!+$,!

$,32+$=3*,! ,.B%*).<,.+5! /,&(%+,!3! .'<?,*! )-!?,.=$<3*>&!?,%.0! *,=)<<,./,/! 6I./,*&).! ,+!3245!78""^!

T3.=,*5!788@^!\,**,%*3!,+!3245!78""^!Z'2B,A!,+!3245!78"":4!#$,*,!3*,5!$);,B,*5!+$*,,!<,+$)/&!=)<<).2A!

3&&)=%3+,/!;%+$!<,3&'*%.0!&'*-3=,!=2,3.2%.,&&[!

!

_%&'32!%.&(,=+%).!l !+$,!)--%=%32!KO!.3+%).32!&(,=%-%=3+%).&!3./!*,0'23+%).&!-)*!=2,3.2%.,&&!%.!+$,!WXP!$3B,!

3.! ,N(,=+3+%).! -)*!+$,! ,.B%*).<,.+!+)!?,! `B%&%?2A!=2,3.F!61PL5!78"@^!JeJ5!78"@^!WDPI5!788E?:5! ;%+$!.)!

-'*+$,*! ,N(23.3+%).! )-!+$%&!&'?H,=+%B,!<,3&'*,4!U$%2&+!&)<,!3*0',!+$3+5! -)*!&'=$!3!2);V=)&+!<,3&'*,5!%+!

(,*-)*<&!;,22!%.!(*)<)+%.0!+$,!3,&+$,+%=!C'32%+A!)-!=2,3.%.0!6J3<(?,22!,+!3245!78"@:!3./!%.=*,3&,&!&,*B%=,V

'&,*&F!&3+%&-3=+%).!2,B,2&!6g,3&!,+!3245!78"Y:5!+$,*,!%&!)B,*;$,2<%.0!30*,,<,.+!+$3+!+$%&!%.&(,=+%).!<,+$)/!

%&! '.*,2%3?2,5! 3./! <)*,! %<()*+3.+2A! %&! %.,--,=+%B,! -)*! /,+,*<%.%.0! <%=*)?%)2)0%=32! 3./! =$,<%=32! 2,B,2&!

6J2)'+<3. Vh*,,.!,+!3245!78"@^!g,3&!,+!3245!78"Y^!P%3.%!Q!Z3%223*/5!78"Y^!P(*'=,!Q!U))/5!78"@:4!L./,,/5!

B%&'32! )?&,*B3+%).! $3&! ?,,.! =)<(3*,/! +)! )+$,*! <).%+)*%.0! <,+$)/&! %.! <'2+%(2,! &+'/%,&5! 3./! %&! 32;3A&!

*,()*+,/! 3&! %.-,*%)*! 6\,**,%*3! ,+! 3245! 78""^! X'3.0! ,+! 3245! 78"Y^! g'%=>! ,+! 3245! 78"S^! Z'2B,A! ,+! 3245! 78""^!

P.A/,*!,+!3245!78"S:4!!

!

I/,.)&%.,! #*%($)&($3+,! 6I#D:! #,&+ ! l ! I#D ! %&! -)'./! %.! 322! 2%B%.0! )*03.%&<&5! 3./! +$%&! +,&+! <,3&'*,&!

*,&%/'32!3<)'.+&! )-!%+! -)'./! ).! =2,3.,/!&'*-3=,&4!#$%&!<,+$)/! $3&!?,,.! '&,/!%.!+$,! -))/!%./'&+*A! -)*!
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!

A,3*&!+)!,&+%<3+,!2,B,2&!)-!=) .+3<%.3+%).5!?'+!;$%2&+!+$%&!(*)=,&&!<3A!?,!)-!'&,!%.!$,32+$=3*,5!+$,!*,&'2+&!

3*,!.)+!&(,=%-%=322A!<%=*)?%32!%.!.3+'*,5!3./!3*,!<)*,!3!<,3&'*,!)-!0,.,*32!=2,3.2%.,&&!6I./,*&).!,+!3245!

78"": 4! #$,*,! 3*,! 32&)! =).=,*.&! 3?)'+! +$,! 3=='*3=A! )-! +$,! (*)=,&&5! ?,=3'&,! <,3&'*,<,.+&! =3.! ?,!

=).-)'./,/!? A!-))/!3./!/*%.>!*,&%/',5!/%&%.-,=+3.+&!6?2,3=$:5!<%=*)-%?,*5!3./!&)<,!<3.'-3=+'*,/!(23&+%=&!

6T3.=,*5! 78"@:4! L+! $3&! 32&)! ?,,.! /,<).&+*3+,/! ?A! a<%/?3>$&$! ,+! 3245! 678"@:! +$3+! &)<,! I#D! +,&+%.0!

&A&+,<&! 3*,! .)+! &,.&%+%B,! ,.)'0$! +)! /,+,=+! 2);! <%=*)?%32! =)'.+&4! I! -'*+$,*! %&&',! %&! +$,! B3*%3?%2%+A! %.!

)'+=)<,&! ?,+;,,.! +$,! /%--,*,.+! 2'<%.)<,+,*&! '&,/! -)*! +,&+%.04! #$,! bgK! )'+('+! 3./! *3.0,! &$);.! ?A!

/%--,*,.+! &A&+,<&! B3*%,&! =).&%/,*3?2A! ?,=3'&,! +$,! bgK! %&! .)+! 3! &+3./3*/! '.%+! )-! <,3&'*,<,.+! 3./! %&!

'.%C',!+)!,3=$!+,&+!&A&+,<!6O'(&>%!,+!3245!78"8:5!;$%=$!<3>,&!%+!/%--%='2+!+)!(*)/'=,!3!*,2%3?2,!?,.=$<3*>!

)-! =2,3.2%.,&&!6J3<(?,22! ,+! 3245! 78"@:4! X);,B,*5! +$%&! $3&! .)+! (*,B,.+,/! ?,.=$<3*>&! -*)<! ?,%.0!

(*)()&,/5!*3. 0%.0!-*)<!7Y!+)!Y88!bgK&!-)*!"8!+)! "88!=< 7!61)A=,!,+!3245!788G^!h*%--%+$!,+!3245!7888^!g,;%&!
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6 .2.4 Self - reporting on the care of MCDs  
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<3*>,+4! Z)* ,! *,=,.+2A5! =)B,*&! 3./! &=*,,.! (*)+,=+)*&! -)*! ZJT&! $3B,! ?,,.! (*)/'=,/! ;%+$! =23%<&! )-!

3.+%?3=+,*%32! (*)(,*+%,&!61%)I*<)*5! 78"9^! h3+=$,5! 78"9^! D$).,P)3(5! 78"9: 5! ;$%2&+! J)*.%.0! L.=4! $3B,!

3..)'.=,/!(*)/'=+%).!)-!3.+%<%=*)?%32!&%2B,*!%).!023&&!+$3+!=)'2/!?,! '&,/!%.!+$,!<3.'-3=+'*,!)-!&=*,,.&!

-)*! ZJT&! 3./! (*)<%&,&! S! 2)0 "8! <%=*)?%32! *,/'=+%).! )B,*! .)*<32! 023&&!6Z%)23! ,+! 3245! 78"@^! D30,! ,+! 3245!

78"Y: 4! X);,B,*5! ;%+$! ZJT&! ?,%.0! &'=$ ! 3! =).&+3.+! ;%+$%.! <3.A! (,)(2,F&! /3%2A! 3=+%B%+%,&5! +$%&! *,0'23*!

,N()&'*,!+)!$,3BA!<,+32!%).&!<3A!?,! )-!=).=,*.! -)*! '&,*&5! ;%+$! W);3>);%=c VTx?,>! ,+!3245!678"S:!3./!

T3.=,*5! 678"@:! *,()*+%.0! ()+,.+%32! -)*! +)N%=%+A5! +%&&',! $3*<5! 3./! )+$,*! '.-)*,&,,.! 2).0V+,*<! $,32+$!

(*)?2,<&4! I2&)5! +$,&,! =)3+%.0&! 3./! (*)/'=+&! =3.! ;,3*! )'+! 3./! *,/'=,! %.! ,--%=%,.=A! )B,*! +%<,5! 3./!
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!

! !

!

?3=+,*%3! <3A!?,=)<,! *,&%&+3.+! +)! +$,<! /',! +)! +$,%*! =).+%.')'&! *,2,3&,! )-! 3=+%B,! =)<()'./&! %.+)! +$,!

,.B%*).<,.+!)B,*!3!2).0!(,*%)/!)-!+%<,! 6I?*,'!,+!3245!78"S:4!I.)+$,*!&'*-3=,!/,=).+3<%.3+%).!&+*3+,0A!%&!

+)! '&,! 3! 2%0$+V3=+%B3+,/! =)3+%.0! +$3+! (*)/'=,&! *,3=+%B,! *3/%=32&!6T3.=,*5! 78"@:4! L**3/%3+%).!)-! =,*+3%.!

=)<()'./&!6,4045!+%+3.%'<! /%)N%/,5! ($)+)&,.&%+%c,*&:! ;%+$!B%&%?2,! )*!K_!2%0$+!*,&'2+&!%.!+$,! (*)/'=+%).! )-!

*,3=+%B,! *3/%=32&! +$3+! .).V&,2,=+%B,2A! +3*0,+! <%=*))*03.%&<&5! 3B)%/%.0! +$,! ()+,.+%32! )-! )*03.%&<&!

/,B,2)(%.0! *,&%&+3.=,4! X);,B,*5! 3! =).&+3 .+! &)'*=,! )-! ($)+)3=+%B3+%).! %&! *,C'%*,/5! 3./! %+! %&! '.=2,3*!

;$,+$,*! +$,&,! &'*-3=,&! 3*,! &()*%=%/324! \'*+$,*! &+'/A! %&! *,C'%*,/! %.+)! +$,%*! 2).0V+,*<! '&,! %.! *,32 V;)*2/!

=2%.%=32! ,.B%*).<,.+&!6g,3&! ,+! 3245! 78"Y:5! ?'+! -)*! ZJT&5! D30,! ,+! 3245! 678"Y:! $3B,! ,N(2)*,/! +$,!

%.=)*()*3+%).! )-!<,+$A2,.,!?2',!3./!=*A&+32!B%)2,+! ($)+)&,.&%+%&,*! /A,&!%.+)!&=*,,.! (*)+,=+)*&5!*,()*+%.0!

&+3+%&+%=322A!&%0.%-%=3.+!2%0$+V3=+%B3+,/!>%22!*3+,&!-)*!?)+$!0*3< V()&%+%B,!3./!0*3<V.,03+%B,!?3=+,*%3!3+!2)3/&!

0*,3+,*!+$3.!*,32V;)*2/!=).+3<%.3+%).!2,B,2&4!!

6 .3 Ethical issues  

#$,*,!3*,!.)!,+$%=32!=).&%/,*3+%).&!-)*!+$%&!23?)*3+)*A!%.B,&+%03+%).4!!

6 .4  Personnel involved in the microbiological sampling  

U$%2&+!+$,!(23..%.0!)-!+$,!23?)*3+)*A!%.B,&+%03+%).&!3./!+$,!&'?&,C',.+!3.32A&%&!;3&!=3**%,/!)'+!?A!+$%&!

*,&,3*=$,*5!+$,!+,&+&!+$,<&,2B,&!;,*,!'./,*+3>,.!?A!C'32%-%,/!3./!=)<(,+,.+!23?)*3+)*A!+,=$.%=%3.&!-*)<!

+$,!P=$))2!)-!I((2%,/!P=%,.=,&5!'./,*!+$,!&'(,*B%&%).!)-!T* !D3'2!X'<($*,A&4! !

6 .5  Reliability and validity  

I&!(*,B%)'&2A!%./%=3+,/!-)*!322!)-!+$,!23?)*3+)*A!,N(,*%<,.+&5!+$,!=)'.+%.0!)-!+$,!?3=+,*%32!=)2).%,&!?A!).,!

,N(,*%,.=,/! <,<?,*! )-! +$,! 23?)*3+)*A!+,3<5!%.!3==)*/3.=,! ;%+$!3==,(+,/! 23?)*3+)*A! (*3=+%=,5! *,/'=,& !

+$,! ()+,.+%32! -)*! ,**)*! 3./! (*)<)+,&! %.+,* V*3+,*! *,2%3?%2%+A! )-! +$,! /3+3&,+4! X);,B,*5! %+! <'&+! 32&)! ?,!

*,<,<?,*,/! +$3+!+$,!=)2).A!=)'.+!%&!3.! ,&+%<3+%).! )-!+$,! .'<?,*! )-!=,22&! (*,&,.+! 6P'++).5!78"": 4!#$,!

=)2).%,&!=)'.+,/!/)!.)+!*,(*,&,.+!3!&%.02,!=,225!?'+!*3+$,*!+$)&,!+$3+!$3((,.,/!+)!?,!;,22!&,(3*3+,/!).!

+$,! (23+,! 3./! =3.! ?,! /%&+%.0'%&$,/! ?,+;,,.! 3-+,*! 0*);+$4! I&! &'=$5! +$,! =).+3<%.3+%).! 2,B,2&! ).! +$,!

/ ,B%=,&! <3A! 3=+'322A! ?,! 0*,3+,*! +$3.! -)'./! ?A! +$%&! *,&,3*=$4! L.! +$%&! (3*+%='23*! ,N(,*%<,.+5! +$,! ;%(%.0!

3=+%).! <3A! 32&)! &,(3*3+,! 0*)'(&! )-! )*03.%&<&! )+$,*;%&,! =)'.+,/! 3&! &%.02,! )*03.%&<&5! 3--,=+%.0!

=)<(3*%&).&!?,+;,,.!=).+*)2!3./! ,N(,*%<,.+32!.'<?,*&4!K+%2%& %.0!+$,!&3<,!(,*&).!-)*!322!)-!+$,!+,&+%.0!

32&)!2%<%+&!+$,!()+,.+%32!B3*%3+%).!%.!-)*=,!+$3+!=3.!?,!3((2%,/!;$,.!;%(%.05!32+$)'0$!+$,!3=+'32!-)*=,!'&,/!

;3&!.)+!<,3&'*,/4 !

6 .6  Data management  

I22! )-! +$,! 23?)*3+)*A! /3+3! =)22,=+,/! ;3&! >,(+! =).-%/,.+%32! 3./! &+)*,/! %.! 3! (3&&;)*/! (*)+,=+,/! -%2,! ).! 3!

(3&&;)*/!(*)+,=+,/! '.%B,*&%+A!=)<('+,*4!a.2A!+$,!23?)*3+)*A!+,=$.%=%3.5!+$,!*,&,3*=$,*!3./!&'(,*B%&)*&!
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$3B,! 3==,&&! +)! 3.A! )-! +$,! /3+3! 0,.,*3+,/4! a.! =)<(2,+%).! )-! +$,! &+'/A! +$,! /3+3! ;%22! ?,! >,(+! ?A! +$,!

K.%B,*&%+A!-)*!3!<%.%<'<!)-!"8!A,3*&4!

6 .7 Data collection  

I((2,!%D3/!B47!/,B%=,&!;,*,!303%.!'&,/!-)*!+$%&!&+'/A!3./!+$,!3&,(+%=!23?)*3+)*A!(*)=,/'*,&!;,*,!=3**%,/!

)'+!;%+$%.!3!J23&&!LL!1%)2)0%=32!P3-,+A!=3?%.,+4!!

6 .7.1 Preparation and pre - contamination  

D*,(3*3+%).! 3./! (*, V=).+3<%.3+%).! 3=+%B%+%,&! ;,*,! =).&%&+,.+! ;%+$! +$)&,! =3**%,/! )'+! -)*! +$,! +*3.&-,*!

,N(,*%<,.+&! %.! J$3(+,* ! @4! L.%+%322A5! 322! ,N+,*%)*! &'*-3=,&! )-! +$,! %D3/&! ;,*,! =2,3.,/! ;%+$! 98f! LDI! +)!

/,=).+3<%.3+,! +$,<4! K&%.0! +3(,5! +$,! %D3/! &'*-3=,&! ;,*,! /%B%/,/! %.+)! &%N! ,C'32! 3*,3&! -*).+! 3./! ?3=>!

6]4YN94]=<7:!3./!+$*,,!,C'32!3*,3&!).!?)+$!&%/,&!694]N84Y=< 7:4!!

!

I!g V&(*,3/,*! ;3&! '&,/!+)! /%&+*%?'+,!84"<2!)-!3! M-'+&N#.3.33,)%',2",) !+,&+!&'&(,.&%).!6"4Y!l !Y48!N!"8E!

=,22&m<2:!).+)! ,3=$!&,=+%).,/V)--!3*,34!#$,A!;,*,!+$,.!322); ,/!+)!3%*!/*A!%.!+$,!=3?%.,+! '.+%2!B%&%?2A!/*A4!

#$%&!(*)=,/'*,!;3&!=3**%,/!)'+!-)*!,3=$!&'*-3=,!(*%)*!+)!+$,!+,&+&!?,2);5!3./!322!+,&+&!;,*,!*,(,3+,/!).!S!

%D3/!/,B%=,&4!

6 .7.2 Determination of donor surface contamination levels  

J).&%&+,.+! ;%+$!+$,! ,N(,*%<,.+&!%.!J$3(+,*!@5!3!&+,*%2,!&;3?5!<)%&+,.,/!%.!TM!W,'+*32%&%.0!?*)+$5! ;3&!

;%(,/!)B,*!).,!3*,3!).!+$,!&'*-3=,!)-!+$,!%D3/4!#$%&!;3&!-)22);,/!?A!/*A!&;3??%.0!)-!+$,!&3<,!3*,35!+)!

(%=>!'(!3.A!*,&%/'32!?*)+$^!+$,!'&,!)-!;,+!3./!/*A!&;3?&!;3&!&%<%23*2A!=3**%,/!)'+!?A!X);,22!,+!3245!678"@:!

%.!+$,%*!+,&+%.0!)-!%D3/!=2,3.%.0!<,+$)/&5!32?,%+!<)%&+,.,/! ;%+$!&+,*%2,! ;3+,*!*3+$,*!+$3.!?*)+$4!1)+$!+$,!

<)%&+! 3./! /*A! &;3?&! ;,*,! +$,.! 30%+3+,/! ?A! B)*+,N%.0! %.! 3! -'*+$,*! S<2! )-! TM! W,'+*32%&%.0! 1*)+$4! #$%&!

&)2'+%).!;3&!+$,.!(23+,/!)'+!%.!/'(2%=3+,!).!#PI5!%.!.,3+5! V"!3./! V7!/%2'+%).!&+*,.0+$&!3./!%.='?3+,/!-)*!7@!

+)!@]!$)'*&!3+!SE8J5!3-+,*!;$%=$!+$,!.'<?,*!)-!J\K!;3&!=)'.+,/4!I*,3&!&3<(2,/!;,*,!"5!75!3./!S!).!+$,!

-*).+!3./!?3=>!&'*-3=,5!3./!3*,3!"!-)*!+$,!&%/,& !6&,,!\%0'*, !"E5!J$3(+,*!@:4!#$%&!(*)=,&&!;3&!=3**%,/!)'+!

).!322!/,B%=,&!+,&+,/!-)*!+*3.&-,*5!%.!)*/,*!+)!/,+,*<%.,!+$,!?3&,2%.,!2,B,2!)-!=).+3<%.3+%).!).!+$,!/).)*!

&'*-3=,4!

6 .7.3 Determining efficiency of cleaning methods  

\)22);%.0!+$,!?3&,2%.,!+,&+!3?)B,5!+$,!-*).+!&'*-3=,!)-!+$,!%D3/!;3&!;%(,/!%.!3!P V&$3(,/!(3++,*.!;%+$!3!

<%=*)-%?,*!=2)+$!<)%&+,.,/!;%+$!&+,*%2,!;3+,*5!3./!2,-+!'.+%2!B%&%?2A!/*A^!+$,.!+$,!*,<3%.%.0!3*,3&!@5!Y5!Q!95!

6&,,! \%0'*, ! "E:! ;,*,! &3<(2,/! ;%+$! &;3?&5! 3&! (*,B%)'&2A! /,&=*%?,/4! #$, ! &;3?&! ;,*,! +$,.! (23+,/! ).+)!

#PI! %.! .,3+5! V"! 3./! V7! /%2'+%).&! 3./! %.='?3+,/! 3+! SE{J! -)*! 7@! +)! @]! $)'*&4! ! \)22);%.0! %.='?3+%).5! +$,!

.'<?,*!)-!J\K!;3&!.)+,/!3./!3!2)0 "8 !*,/'=+%).!-3=+)*!=32='23+,/!303%.&+!+$,!=).+*)2!/3+34!#$%&!(*)=,&&!

;3&!/'(2%=3+,/!).!S!%D3/&5!3./!322!+,&+&!*,(,3+,/!-)*!+$,!?3=>!3./!&%/,&!)-!+$,!/,B%=,&5!;%+$!3!.,;!=2)+$!
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'&,/!,3=$!+%<,4!!#$,!=)<(2,+,!(*)=,/'*,!6-*).+5!?3=>!3./!&%/,&!)-!S!%D3/&:!;3&!*,(,3+,/!'&%.0[   

¥! E8f!%&)(*)(A2!32=)$)2!;%(,&!6J2%.,22| 5!hIZI !X,32+$=3*,!g+/5!KO:!

¥! T,+,*0,.+!;% (,&  (J2%.,22|5!hIZI!X,32+$=3*,!g+/5!KO:  

¥! T%&%.-,=+3.+!;%(,&!6e'3+,*.3*A!3<<).%'<!%<(*,0.3+,/!K.%B,*&32!;%(,& 5 J2%.,22| 5!hIZI!X,32+$=3*,!

g+/5!KO:!

!

X);,22! ,+!32!678"@:! '&,/!&%N! /%&%.-,=+%).!<,+$)/&5! ).,! -)*! ,3=$! )-!+$,!&%N!3*,3&! )-!+$,!%D3/&!+$3+!+$,A!

+,&+,/5!$);,B,*5!+$%&!(*)B%/,&!.)!)(()*+'.%+A!+)!=)22,=+!?3=>0*)'./!=).+3<%.3+%).!2,B,2&!&(,=%-%=!+)!,3=$!

/,B%=,!?,%.0!/,=).+3<%.3+,/4!U$%2&+!&,(3*3+,!+,&+%.0!;3&!=3**%,/!)'+!+)!=).-%*<!+$3+!+$,!?*)+$!'&,/!0*,;!

"8 @!J\K! )-! B#.)-21$1,4%$1;;131#"5!"8Y!J\K! )-! G]M@5!3./! "8 Y!J\K! )-! ^]D ! ).!303*! (23+,&5!+$%&!/),&! .)+!

(*)B%/,! ?3&,2%.,! =).+3<%.3+%).! 2,B,2&! )-! ?3=+,*%3! 3=+'322A! ).! +$,! /,B%=,&5! ;$%=$! ;%22! ?,! *,/'=,/ ! 3&! 3!

*,&'2+!)-!+$,!&(*,3/%.0!3./!}Y!<%.!3%*!/*A%.0!(*%)*!+)!3((2%=3+%).!)-!+$,!;%(,&4!!

!

#)!,B32'3+,!+$,!,--%=%,.=A!)-!'2+*3B%)2,+!6K_VJ:!2%0$+5!+$*,,!%D3/&!;,*,!&'?H,=+,/!+)!+$,!&3<,!(*,(3*3+%).!

3./! (*, V=).+3<%.3+%).!(*)=,/'*,! -)*!+$,!-*).+!3./!?3=>!&'*-3=,&4!X);,B,*5!%.&+,3/!)-!?,%.0!;%(,/5!+$,!

/,B%=,&! ;,*,! (23=,/! './,*! K_ VJ! 2%0$+! -)*! S8! &,=)./&5! 3-+,*! ;$%=$5! 3*,3&! @5! Y5! Q! 9! ;,*,! &3<(2,/! 3&!

?,-)*,^!+$,!=)<(2,+,!(*)=,/'*,!;3&!32&)!*,(2%=3+,/!-)*!98!&,=)./&!)-!,N()&'*,!+)!K_ VJ4!#$,!'2+*3B%)2,+!

2%0$+!/,B%=,!'&,/!-)*!+$%&!,N(,*%<,.+!;3&!3!()/%3+*A!=3?%.,+!;$%=$!%.=2'/,&!3!/*3;,*!+$3+!$3&!3!<%**)*,/!

?3&, !G=<!?,2); !3!D$%2%(&!#K_!"Y! ;3++!h"Ym#]!K_VJ!23<(5!3&! '&,/!?A! X'<($*,A&! ,+!3245!678"@:4!#$,!

%D3/&!;,*,!(23=,/!).!+$,!<%**)*,/!&'*-3=,5!3./!+$,!23<(!3=+%B3+,/!;$,.!+$,!/*3;,*!;3&!=2)&,/^!).2A!+$,!

'((,*!&'*-3=,!)-!+$,!/,B%=,5!-3=%.0!+$,!23<(5!;3&!&3<(2,/!%.!,3=$!+,&+4 !!

6 .8 Data analysis  

J'2+'*,! *,&'2+&! -*)<! +$,! &3<(2%.0! &;3?&! ;,*,! <,3&'*,/! %.! <,3.! .'<?,*&! )-! =)2).A V-)*<%.0! '.%+&!

6J\K&:!3./!3.! ,&+%<3+,!)-!+$,! ,--%=3=A!)-!+$,! /,=).+3<%.3+%).!<,+$)/! -)*! ,3=$!&'*-3=,! ;3&!=32='23+,/!

3&[!

!

b./%2"$,3-1.(%c%b./7K%5G"'(%B.(-2.#%BaCV3489%A%b./ 7K%5G"'(%6.)- *$"3.(-'41('-1.(%BaCV34 89%

%

6"23"(-%2"$,3-1.(%c%5G"'(%B.(-2.#%BaCV348%A%G"'(%6.)- *$"3.(-'41('-1.(%BaCV34 89%I%7KK%

%%%%%%%%%%%%%%%%%%%%%%%%%% % % %%G"'(%B.(-2.#%BaCV348%

!

I!)., V;3A!3.32A&%&!)-!B3*%3.=,!;3&!'&,/!3+!+$,!GYf!=).-%/,.=,!2,B ,2!)-!&%0.%-%=3.=,!+)!+,&+!/%--,*,.=,&!

?,+;,,.!+$,!<,3.!B32',&!)-!+$,!/3+3!&,+&4 !

6 .9 Limitations  

#,&+%.0!;3&! =3**%,/! )'+! ;%+$! ).2A! ).,! &(,=%-%=! 3,*)?%=! <%=*))*03.%&<5! './,*! =).+*)22,/! 23?)*3+)*A!
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=)./%+%).&5!?'+!+$,!-3=+!+$3+!M-'+&N#.3.33,)%',2",) !3*,!=)<<).!&>%.!-2)*35! ;%22!(*)B%/,!,B%/,.=,!+)!%.-)*<!

-'*+$,*! /%&='&&%).&! ).! +$,! ,--%=%,.=A! )-! +$,! (*)=,&&,&! +,&+,/! $,*,4! L+! &$)'2/! 32&)! ?,! .)+,/! +$3+! +$,!

($A&%=32!/,=).+3<%.3+%).!<,+$)/&!<3A!/%&300*,03+,!?3=+,*%32!=2'<(&5!*,&'2+%.0!%.!3.!%.=*,3&,/!.'<?,*!

)-!J\K!%.!()&+ V/,=).+3<%.3+%).!)'+=)<,&4 !\'*+$,*!+)!+$%&5!+$,!*,&'2+&!-)*!,N()&'*,!+)!'2+*3B%)2,+!2%0$+!3*,!

&(,=%-%=! +)! +$,! =3?%.,+! 3./! =%*='<&+3.=,&! ,<(2)A,/! $,*,5! 3./! )'+=)<,&! ;%22! B3*A! ;%+$! )+$,*! K_VJ!

&)'*=,&5!&'?H,=+!+)!/'*3+%).!)-!,N()&'*,5!/%&+3.=,!-*)<!+$,!23<(5!23<(!%.+,.&%+A5!3./!+$,!(*,&,.=,!)-!3.A!

)*03.%=! <3+,*%32! ).! +$,! ZJT5! 3&! (*,B%)'&2A! %./%=3+,/4! L.,*+! &'*-3=,&! +$3+! =)<,! %.+)! =).+3=+! ;%+$! ?)/A!

-2'%/&!3*,!=)3+,/! ;%+$! (*)+,%.&!3./! )+$,*! )*03.%=!&)%2%.05!;$%=$!<3A!=$3.0,!+$,!&'*-3=,! (*)(,*+%,&!3./!

%.+,*-,*,!;%+$!/,=).+3<%.3+%).!<,+$)/&4!ZJT&!3*,!(3*+%='23*2A!(*).,!+)!+$%&5!+$*)'0$!$3./5!3'*32!)*!.3&32!

+*3.&-,*! -*)<! +$,! '&,*5! )*! ,B,.! +$*)'0$! %.3/B,*+,.+! +*3.&-,*! )-! (3+%,.+! ?)/%2A! -2'%/&! %.! +$,! $,32+$=3*,!

,. B%*).<,.+4!#$,!()+,.+%32!?'%2/V'(!)-!)*03.%=!<3+,*%32!).!+$,!&'*-3=,&!)-!ZJT&!;3&!.)+!3==)'.+,/!-)*!%.!

+$%&!&+'/A5!;$,*,!/,=).+3<%.3+,/!%D3/&!;,*,!'&,/4 !

6 .10 Findings and d iscussion  

W)! &+'/A! (*%)*! +)! +$%&! $3&! ,B32'3+,/! =$,<%=32! /,=).+3<%.3+%).! )-! ZJT&! 303%.&+! .)V+)'=$! +,=$.%C',&5!

/,&(%+,!=2,3*!<3.'-3=+'*,*&F!%.&+*'=+%).&!.)+!+)!'&,!-2'%/&!3./!=$,<%=32&!).!+$,!/,B%=,&4!a-!+$,!<,+$)/&!
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Analysis of NHS Policy  
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3./! )+$,*! =2%.%=32! &,++%.0&5! ZJT&! 3((,3*! +)! ?,! 0,.,*322A! -*,,! -*)<! 0'%/,2%.,&! )*! *,&+*%=+%).5! 3./!

3==)<(3.A!&+3--!3&!+$,A!<)B,!3*)'./!?)+$!%.&%/,!3./!)'+&%/,!)-!$)&(%+32&! 6h'02%,2<%!,+!3245!78"Y^!O4!D32!

,+! 3245! 78"Y:4! I&! &'=$5! -)*! &,B,*32! A,3*&! +$,*,! $3B,! ?,,.! %.+,*.3+%).32! =322&! -)*! 3! &)'./! 3./! (*3=+%=32!

()2%=A!+$3+!&'((2,<,.+&!+$,! (*%.=%(2,&!3./!0'%/,2%.,&!)-!0))/!$A0%,.,! (*3=+%=,! ;%+$!*'2,&!-)*!+$,! (*)(,*!

$3./2%.0! 3./! '&,! )-! ZJT&! 6T3&! ,+! 3245! 78"@^! aB=3! ,+! 3245! 78"7^! b)/*%0',&! Q! 1*3/A5! 78""^! P%.0$! Q!

D'*)$%+5! 78"7^! P(*'=,! Q! U))/5! 78"@^! P*%>3.+$! ,+! 3245! 78"8̂! _%&B3.3+$3.! ,+! 3245! 78"7:5! %.=2'/%.0! +$,!

I<,*%=3.! J)22,0,! )-! P'*0,).&5! +$,! I<,*%=3.! I=3/,<A! )-! a*+$)(3,/%=! P'*0,).&5! 3./! +$,! I<,*%=3.!

P)=%,+A!)-! I.,&+$,&%)2)0%&+&!6g'+$*35!78"Y:4!X);,B,*5!%+!$3&!32&)!?,,.!&'00,&+,/!+$3+!<3.A!$,32+$=3*,!

%.&+%+'+%).&! %.! +$,! K4P4! $3B,! 32*,3/A! %<(2,<,.+,/! ()2%=%,&4! L.! +$,%*! &'*B,A! )-! &'?&=*%?,*&! +)! +$,! ab!

Z3.30,*!('?2%=3+%).5!D3++,*&).5!678"7:!*,()*+,/!+$3+!@]f!)-!+$,!*,&()./,.+&!=). -%*<,/!+$,%*!$)&(%+32!$3/!

3!ZJT!()2%=A5!;$%2&+!"Sf!$3/!3!()2%=A!&(,=%-%=!+)!+$,!)(,*3+%.0!*))<5!3./!9f!%.=2'/,/!%.&+*'=+%).&!-)*!+$,!

/,=).+3<%.3+%).m=2,3.%.0! )-! /,B%=,&4! L.+,*,&+%.02A5! 3./! )?B%)'&2A! %.-2',.=,/! ?A! +$,! &+*'=+'*,! )-! +$,!

$,32+$=3*,! &,=+)*! %.! +$,! K4P45! EGf! )-! +$,! *,()*+,/! ()2%=%,&! ).2A! 3((2%,/! +)! $)&(%+32! &+3--5! .)+! +$,!

/)=+)*&m($A&%=%3.&5! 3./! ).,! *,&()./,.+! &3%/! +$3+! %.! +$,%*! $)&(%+32! 3! ()2%=A! ;3&! ).2A! /,B,2)(,/! 3-+,*!

&'*0,).&! =)<(23%.,/! +$3+! (,*%)(,*3+%B,! &+3--! ;,*,! '&%.0! +$,%*! (,*&).32! /,B%=,&! /'*%.0! &'*0%=32!

(*)=,/'*,&4!U$,*,! 3! ()2%=A! ;3&!%./%=3+,/! 3&!?,%.0!%.! (23=,5!+$,! *,()*+,/! (,.32+%,&! -)*! .). V3/$,*,.=,!

*3.0,/! -*)<!=)'.&,22%.0!+)!+,*<%.3+%).! )-! ,<(2)A<,.+^! ;%+$!Y@f! )-! *,&()./,.+&!3;3*,! )-!&+3--!3+!+$,%*!

%.&+%+'+%).!?,%.0!/%&=%(2%.,/!-)*!/,B%=,!'&,4!I.)+$,*!%.&+3.=,!)-!()2%=A!%<(2,<,.+3+%).!$3&!?,,.!*,()*+,/!

?A!O3+cVP%/2);! ,+! 3245! 678"7:5! ?'+! +$%&! ;3&! -)='&,/! ).! `/%0%+32! (*)-,&&%).32%&<F! 3./! ;3&! %.&+%+'+,/! +)!

<%.%<%c,! /%&+*3=+%).! 6&,,!E4@4S! ?,2);:! /'*%.0! 3++,./%.0! *)'./&5! ;%+$! .)! *,-,*,.=,! <3/,! +)! %.-,=+%).!

=).+*)24! P%<%23*2A5! =3*/%)2)0%&+! J$3./3.! T,B%*,//A5! 3.! 3&&)=%3+,! (*)-,&&)*! )-! <,/%=%.,! 3+! M<)*A!

K.%B,*&%+A5! (*)$%?%+&! %.+,*.,+! ?*);&%.0! )*! =$,=>%.0! )-! ,<3%2&! /'*%.0! =3&,&! 3+! $%&! (*3=+%=,5! 303%.!

&(,=%-%=322A! +)! 3//*,&&! ()+,.+%32! /%&+*3=+%).^! $,! 0),&! ).! +)! &'00,&+ ! +$3+! ZJT! /%*,=+%B,&! 3*,! .)+!

=)<<).(23=, !%.!+$,!K4P4I45!?'+!i4.2"%'($%4.2"%&.)+1-'#)%'2"%+#'N1(/%3'-3&*,+ j!6g'+$*35!78"Y:4!!
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7 .2.1 Ban, r estrict, or  a llow?  

#$,*,!%&!.)!=).&%&+,.+!B%,;!).!;$,+$,*!)*!.)+!ZJT&!&$)'2/!?,!322);,/!%.+)!=2%.%=32!3*,3& 5!;%+$!3.!32<)&+!

?323.=,/! =3&,! (*,&,.+,/! ?A! =)<<,.+3+)*&! %.! +$%&! -%,2/5! -)*! ?)+$! ?3..%.0! 3./! (,*<%++%.0! +$,! /,B%=,&4!

X);,B,* 5!+$,&,!3*,!-3*!)'+;,%0$,/!?A!+$,!.'<?,*!&'00,&+%.0!%.&+,3/!+$3+!*,&+*%=+%).&!?,!(23=,/!).!+$,%*!

'&, 5!+$)'0$!+$%&!%&!=).-'&,/!?A!3!=).&%&+,.+!23=>!)-!=23*%+A!-)*!+$,!+,*<!`*,&+*%=+F5!;$,*,!3+!+%<,&!+$,!=).+,N+!

%.-,*&!,N=2'&%).5!3./!3+!)+$,*&5!&%<(2A!=).-%.%.0!'&,!+)!=,*+3%.!3*,3&!)*!-)*!(3*+%='23*!3=+%B%+%,&4!

!

#$,!(,*=,%B,/!*%&>!+)!(3+%,.+&!(*,&,.+,/!?A!ZJT!'&,!=3.!?,!*,23+,/!+)!=).=,*.&!3?)'+!%.-,=+%).!3./m)*!

/%&+*3=+%).5!3<).0&+!)+$,*&5!322!)-!;$%=$!3*,!)'+2%.,/!23+,*!%.!+$%&!=$3(+,*4!#$,!+$*,3+!%&!.)+!=).&%&+,.+!-)*!

322!3*,3&!)-!+$,!$,32+$=3*,! ,.B%*).<,.+5!3./!3&!&'=$5!+$,! *,=)<<,./3+%).&! -)*! ;$,+$,*! )*! .)+! /,B%=,&!

3*,!(,*<%++,/!+,./!+)!*,-2,=+!+$,!2,B,2!)-!=).&%/,*,/!*%&>4!h%22!,+!3245!678"7:!3./! T3&!,+!3245!678"@:!=322,/!-)*!

&+*%=+!.)V'&,!0'%/,2%.,&!%.!=*%+%=32!3*,3&!&'=$!3&!L.+,.&%B,!J3*,!K.%+&!6LJK&:5!J*%+%=32!J3*,!K.%+&!6JJK&:5!

3./! )(,*3+%.0!+$,3+*,&4!I2VZ'/3*,&! ,+!3 245!678"7:!+,&+,/!+$,!<)?%2,! ($).,&! )-!?)+$! (3+%,.+!B%&%+)*&!3./!

$,32+$=3*,!&+3--!%.!3!D)&+Va(,*3+%B,!D3,/%3+*%=!L.+,.&%B,!J3*,!K.%+!6DaDLJK:!)-!3!J$%2/*,.~&!X)&(%+325!3./!

$3B%.0!*,()*+,/!$%0$,*!=).+3<%.3+%).! *3+,&! -)*!+$,! -)*<,*5!+$,A!3/B%&,/!+$3+!B%&%+)*&F! /,B%=,&!&$)'2/!?,!

2,-+! )'+&%/,! +$,! =2%.%=32! 3*,3^! +$%&! &'00,&+&! +$,A! -)'./! +$,! =).+3<%.3+%).! 2,B,2&! ).! +$,! &+3--! <,<?,*&F!

/,B%=,&! 3==,(+3?2,5! /,&(%+,! "Ef! )-! +$,<! ?,%.0! =).+3<%.3+,/! ;%+$! h*3<! .,03 +%B,5! 3./! h*3<! ()&%+%B,!

(3+$)0,.& 4!1,=>&+*)<!,+!3245!678"S:!&%<%23*2A!3/B)=3+,/!3!`.)!+)2,*3.=,F!()2%=A!-)*!<)?%2,!($).,! '&,!?A!

(3*,.+&!3./!B%&%+)*&!%.!+$,!.,).3+32!%.+,.&%B,!=3*,!'.%+!6WLJK:5!?'+!3=>.);2,/0,/!+$3+!+$%&!<3A!?,!/%--%='2+!

+)! ,.-)*=,5! 3./! 1*3/A! ,+! 3245! 6788G:! *,-,**,/! +)! `+3*0,+,/! (*)+,=+%).! <,3&'*,&F! -)*! 3*,3&! &'=$! 3&! +$,!

)(,*3+%.0!+$,3+*,4!L+!%&!3!=)<<).!)=='**,.=,!-)*!*,=)<<,./3+%).&!2%>,!+$,!23++,*5!+)!?,!.). V&(,=%-%=!3./!

'.=2,3*4! O3'*! Q! I;3*%5! 678"@:! 3/B%&,/! ()2%=A! <3>,*&! +)! -)*<'23+,! &(,=%-%=! (*)+)=)2&! +)! *,&+*%=+! '&,! )-!

ZJT&!%.!&,.&%+%B,!(3+%,.+!=3*,!3*,3&5!?'+!-3%2,/!+)!,23?)*3+,!).!;$3+!+$,&,!(*)+)=)2&!<%0$+!%.=2'/,4!I+!3.!

L.+,*.3+%).32! J).&,.&'&! Z,,+%.0! )-! )*+$)(3,/%=! &'*0,).&5! +$,! =).+3<%.3+%).! )-! ZJT&! ;3&!

3=>.);2,/0,/5!3./!3&!3!*,&'2+!%+!;3&!30*,,/!+)!2%<%+!+$,%*!'&,!).2A!+)!+$3+!;$%=$!%&!.,=,&&3*A!-)*!(3+%,.+!

=3*,5!?'+!+$%&!%&!)?B%)'&2A!)(,.!+)!%./%B%/'32!%.+,*(*,+3+%).!6I2%H3.%()'*!,+!3245!78"@:4!P%<%23*2A5!I<3/%!,+!3245!

678"S:5!13/*!,+!3245!678"7 :5!T3>3!,+!3245!678"Y:5!P*%>3.+$!,+!3245!678"8 :5!3./ !K20,*!,+!3245!678"Y: !322!=322!-)*!

*,&+*%=+%).!).!/,B%=,&!%.!$%0$!*%&>5!=2%.%=322A!&,.&%+%B,!3*,3&5!?'+!+$,&,!3*,!+$,!,N3<(2,&!<,.+%).,/!,3*2%,*5!

;$,*,!%+!%&!'.=2,3*!%-!+$,A!3*,!*,-,**%.0!+)!?3..%.0!)*!2%<%+%.0!/,B%=,!'&,4!

!

W)+!322!(*)()&,/!?3.&!3*,!&(,=%-%=!+)!$%0$V*%&>!=2%.%=32!3*,3&4!b,=,.+2A!M2<3.3<3!,+!3245!678"Y:!(*)<)+,/!

3.! 322V,.=)<(3&&%.0! `.)! <)?%2,! ($).,&! %.! $)&(%+32&F! ()2%=A5! ;$,*,3&5!O2,%.! Q! TH3%3.%5! 6788S:5!D'+.3<5!

678"Y:5!3./! a005!678"@:! *,=)<<,./! (*)$%?%+%.0! /,B%=,&! -*)<! (3+%,.+!=3*,!3*,3&!?'+!322);%.0!+$,%*! '&,!

,2&,;$,*,5!&'=$!3&! ('?2%=!&(3 =,&5! *,&+!3*,3&5! )--%=,&! ,+=4!O2,%.!Q!TH323.%!&'*<%&,!+$3+! (*)B%/%.0!3*,3&!

;$,*,!/,B%=,&!=3.!?,!'&,/!<3A!?,!<)*,!()('23*!+$3.!3!+)+32!?3.5!3./!=)'2/!%.!+'*.!%<(*)B,!=)<(2%3.=,!

;%+$!+$,!,<?3*0)!%.!&,.&%+%B,!3*,3&4!K.-)*+'.3+,2A5!+$%&!/),&!.)+!3((,3*!+)!?,!+$,!*,32%+A5!;%+$!D3++,*&).5!

678"7:! *,()*+%.0! +$%&! +A(,! )-! ()2%=A! .)+! ?,%.0! ,.-)*=,/5! *,&'2+%.0! %.! `*3<(3.+!'&,F! )'+&%/,! +$,&,! 3*,3&4!
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I2+,*.3+%B,! &'00,&+%).&! %.=2'/,! (*,B,.+%.0! /,B%=,! '&,! %.! $)&(%+32&! /'*%.0! ;)*>%.0! $)'*&5! ;$%=$! %&!

,&&,.+%322A!3!=)<(2,+,!?3.!'.2,&&!&+3--!3*,!%.!+$,!$3?%+!)-!*,<3%.%.0!%.!+$,!$)&(%+32!)'+&%/,!;)*>%.0!$)'*&!

6P$3H3.!,+!3245!78"S:4!b3+$,*!+$3.!(*,B,.+%.0!&+3--!-*)<!'&%.0!/,B%=,&5!J$3;23!,+!3245!6788G:5!h),2!Q!h),25!

6788G:5!D32!,+!3245!678"Y:!3./!+$,!K.%B,*&%+A!)-!b)=$,&+,*!Z,/%=32!J,.+,*!6g'+$*35!78"Y:!(*)()&,!>,,(%.0!

/,B%=,&! ).!&%2,.+! )*!B%?*3+,!<)/,5!3./!2%<%+%.0! '&,! ).2A!+)! ;)*>V*,23+,/!3=+%B%+%,&!3./! ,<,*0,.=A!=322&4!

U $%2&+!h)'2/5!6788G:!3/B%&,&!$,32+$=3*,!;)*>,*&!+)!&%<(2A!'&,!+$,<!3&!2%++2,!3&!()&&%?2,5!3./!a005!678"@:!

*,=)<<,./&! /,B%=,&!3*,! 2,-+! ;$,*,! +$,A!=3.! ?,! 3== ,&&,/! ?A!=)22,30',&! .)+!%.B)2B,/!%.! /%*,=+! (3+%,.+!

=3*,4! L.! =).+*3&+5!1,=>&+*)<! ,+! 3245! 678"S:5! b30$3B,./*3! ,+! 3245! 678"@:! 3./! W;3.>;)! ,+! 3245! 678"@:! 322!

&'00,&+! +$3+! *3+$,*! +$3.! =).&%/,*%.0! 2%<%+%.0! +$,! '&,! )-! /,B%=,&5! +$,! -)='&! &$)'2/! %.&+,3/! ?,! ).! $3./!

$A0%,.,!3./!)+$,*!%.-,=+%).!=).+*)2!&+*3+,0%,&4!

7 .2.2 Non - compliance  

L+!$3&!?,,.! *,0'23*2A!=23%<,/!+$3+!3.A!3++,<(+!3+!(*)$%?%+%).!%&!2%>,2A!+)!?,! /%--%='2+5!%<(*3=+%=32!3./!<3A!

,B,.!?,!=)'.+,*(*)/'=+%B,!/',!+)!+$,!<3.A!?,.,-%+&!)--,*,/!?A!ZJT&! 6MJbL!L.&+%+'+,5!78"7^!X30$?%.!,+!

3245!78"Y^!r303/,,&3.!,+!3245!78"S^!r3A323>&$<%!,+!3245!788]^!D23.%+c!,+!3245!78"S^!D'+.3<5!78"Y^!P%.0$!Q!

D'*)$%+5! 78"7^! #3<?,! Q! D3%5! 78"7:4! 13.&! <3A! 32&)! ?,! <,+! ;%+$! *,&%&+3.=,^!X,A?3! ,+! 3245! 678"Y:! 3./!!

Z3*>! ,+!3245!678"@:!*,&(,=+%B,2A5!*,()*+,/!9]f!3./!EYf! )-!+$,!$,32+$=3*,! ;)*>,*&!%.!+$, %*!&+'/%,&! ;,*,!

)(()&,/!+)!?3..% .0!/,B%=,&5!3./!)B,*!G8f!)-!(3+%,.+&!&'(()*+!+$ ,%*!'&,!61*3/A5!X'.+5!I>%235!,+!3245!78"":4!

L.!3//%+%).5!J3+=$()2,5!678"S:!&3A!+$3+!+$,*,!%&!,B%/,.=,!)-!3!/%--,*,.=,!?,+;,,.!$)&(%+32!()2%=%,&5!;$3+!%&!

*,()*+,/5!3./!;$3+!3=+'322A!$3((,.&5!;$%=$!%&!?)*.,!)'+!?A!=).-%*<3+%).!+$3+!;$,*,!()2%=%,&!32*,3/A!-)*?%/!

/,B%=,! '&,! %.! )(,*3+%.0! +$,3+*,&5! +$,A! )-+,.! 3*,.F+! &+*%=+2A! ,.-)*=,/! 6P3B,*5! 78"": 5! 3./! &'*0,).&! $3B,!

=)<<,.+,/!).!=)22,30',&!*)'+%.,2A!B%)23+%.0!+$,<!6 g'+$*35!78"Y:4!!

7 .2.3 Hand hygiene relative to MCDs  

T ',!+)!+$,!;3A!ZJT&!3*,!'&,/5!$3./!$A0%,.,!%&!3.!)?B%)'&!=).&%/,*3+%).!;$,.!/%&='&&%.0!(*,B,.+%).!)-!

=*)&&!=).+3<%.3+%).5!3./!%&!3!=).&%&+,.+!-,3+'*,!%.!*,=)<<,./3+%).&!-)*!+$,%*!'&,!%.!$,32+$=3*,!-3=%2%+%,&!

61*3/A! ,+! 3245! 78"7^! r303/,,&3.! ,+! 3245! 78"S^! O3'*! Q! I;3*%5! 78"@^! Z3*>! ,+! 3245! 78"@^! D32! ,+! 3245! 78"Y^!

P%.0$!Q!D'*)$%+5!78"7^!P*%>3.+$!,+!3245!78"8:4!I==)*/%.0!+)!b,%22A5!678"7:5!%-!+$,!UXa!Y!Z)<,.+&!)-!X3./!

XA0%,.,! (*)+)=)2&!6UXa5!788G:!3*,! )?&,*B,/!?A!322!$,32+$=3*,! ;)*>,*&! ;%+$! ,B,*A! (3+%,.+5! ,B,*A!+%<,5!

+$,! *%&>! 3&&)=%3+,/! ;%+$! +$,! $3./2%.0! )-! <)?%2,! ($).,&! ;)'2/! ?,! <%.%<%&,/! 3./! =3*,! ;)'2/! ?,! &3-,*4!

X);,B,*5! /'*%.0! 3.32A&%&! )-! /,B%=,! =).+3<%.3+%).5! (3*+%=%(3.+&! $3B,! ?,,.! 3&>,/! +)! &,2-V*,()*+! ).! +$,%*!

3/$,*,.=,!+)!$3./! $A0%,.,! (*%.=%(2,&5!+$,! *,&'2+&!=3.!?,!&,,.!%.!#3?2, ! "S5!3./!+$,&,! *,-2,=+!+$,! ())*!

$3./!$A0%,.,!(*3=+%=,&!)?&,*B,/!%.!J$3(+,* !Y4!!

!

D))*!(*3=+%=,!&'=$!3&!+$%&!;)'2/!,N(23%.!1$3+!,+!3245!678"":!3./! P$%B3.3./!,+!3245!678"S:!*,-,**%.0!+)!+$,!

.,,/! -)*! `%.=*,3&%.0F! $3./! $A0%,.,! (*3=+%=,&5! 3./!M2<3.3<3! ,+! 3245! 678"Y:! &'00,&+%.0! -*,C',.+! $3./!

;3&$%.0!`&$)'2/!?,! ,.=)'*30,/F4! Z%22&5!678"@:!32&)!*,=)<<,./,/! `*,%.-)*=,<,.+F!)-!&+*%=+!$3./!$A0%,.,!
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()2%=A! %<(2,<,.+3+%).5! ;$%2&+!X30$?%.! ,+! 3245! 678"Y:! 3/B)=3+,/! LJK! (,*&)..,2! ?,! `<)*,! =3*,-'2! 3./!

3++,.+%B,F!+)!%.-,=+%).!=).+*)2!(*,=3'+%).&5!%.=2'/%.0!*,0'23*!$3./!$A0%,.,!?,-)*,!3./!3-+,*!+)'=$%.0!ZJT&4!

K20,*! ,+! 3245! 678"Y:! &'00,&+! +$,! %&&',! %&! <)*,! ;%/,&(*,3/5! =322%.0! -)*! `*,0'23*! '&,F! )-! $3./! $A0%,.,!

+,=$.%C',&!?A!?)+$!$,32+$=3*,!&+3--!3./!(3+%,.+&4!Z3*>!,+!3245!678"@:!=).&%/,*!$3./!$A0%,.,!&)!%<()*+3.+!

+$3+!+$,A! *,=)<<,./!&+*%=+!3/$,*,.=,!+)!%+!%&! .,,/,/! *3+$,*!+$3.!+$,!%.+*)/'=+%).! )-!=2,3.%.0! ;%(,&! -)*!

/,B%=,&5! $);,B,*5! 3&! ()%.+,/! )'+! ?A! P$3>%*! ,+! 3245! 678"Y:! (*)( ,*! $3./! $A0%,.,! +,=$.%C',&! 3./! ZJT!

=2,3.2%.,&&! 3*,! ?)+$! .,,/,/5! ?,=3'&,! ).2A! /%&%.-,=+%.0! ).,! )*! +$,! )+$,*! *,&'2+&! %.! =).+%.',/!

=).+3<%.3+%).! )-!?)+$4!P%<%23*2A5!\)).0! ,+!3245!678"Y:!3/B)=3+,&! /,B,2)(<,.+! )-!ZJT! /,=).+3<%.3+%).!

0'%/,2%.,&!+)!0)!32).0&%/,!3/$,*,.=,!+)!,N%&+%.0!%.-,=+%).!=).+*)2!(*)=,/'*,&4!

!

\'=#"%7Z_%]"+.2-"$%'$&"2"(3"%-.%&'($%&N/1"("%2"#'-"$%-.%GB`%,)"%

b,-,*,.=, ! I/$,*,.=,!+)!$3./!$A0%,., !
6I??3&!,+!3245!78"S:! E8f!/,.+%&+&!/%/!.)+!;3&$!+$,%*!$3./&!?,-)*,!3++,./%.0!+)!=322&!
613/*!,+!3245!78"7:! W).,!)-!+$,!XJU&!;3&$,/!+$,%*!$3./&!3-+,*!'&%.0!ZJT !
61$3+!,+!3245!78"":! G9f!)-!+$,!XJU&!/%/!.)+!;3&$!+$,%*!$3./&!3-+,*!'&%.0!+$,%*!($).,& !

6J$3;23!,+!3245!788G:! ]E4Yf!XJU&!/%/!.)+!;3&$!$3./&!3-+,*!'&%.0!=,22!($).,& !
6h3&$3;!,+!3245!78"@:! ]@4Yf!XJU&!/%/!.)+!;3&$!+$,%*!$3./&!3-+,*!'&%.0!=,22!($)., !
6X30$?%.!,+!3245!78"Y:! EEf!XJU&!/%/!.)+!;3&$!+$,%*!$3./&!?,-) *,!'&%.0!+$,!/,B%=,!

6X3&&3.!Q!L&<3%25!78"@:! G8f!XJU&!.,B,*!;3&$,/!+$,%*!$3./&!?,-)*,!'&%.0!+$,!/,B%=, !
6Z3*>!,+!3245!78"@:! U$,.!3&>,/!%-!&+3--!;3&$,/!+$,%*!$3./&!3-+,*!($).,!'&30,!@Yf!&3%/!.,B,*5!

S]f!&3%/!)==3&%).322A!3./!"Ef!&3%/!32;3A&!
6Z%&03.3!,+!3245!78"@:! W).,!)-!+$,!XJU&!3./!.). VXJU&!;3&$,/!+$,%*!$3./&!3-+,*!<)?%2,!($).,!

'&, !
6Z)$3<<3/% VP%=$3.%!Q!

O3*?3&%c3/,$5!78"":!
]Y4Sf!XJU&!.,B,*!;3&$,/ !+$,%*!$3./&!?,-)*,!'&%.0!+$,!/,B%=,!

6b3<,&$!,+!3245!788]:! GEf!)-!XJU&!.,B,*!;3 &$,/!+$,%*!$3./&!?,-)*,!)*!3-+,*!'&%.0!+$,%*!/,B%=,!
6P%.0$!,+!3245!78"8:! ]7f!)-!/,.+32!(,*&)..,2!.,B,*!;3&$,/!+$,%*!$3./&!?,-)*,!)*!3-+,*!'&%.0!+$,!

/ ,B%=,!
!

7 .3 Standards and g uidelines  

D)2%=A!3./!0'%/,2%.,&!-*)<!h)B,*.<,.+5!*,0'23+)*A5!3./!(*)-,&&%).32!?)/%,&!&$)'2/!%.-)*<!()2%=A!<3>%.05!

$);,B,*! 3/B%=,! &'=$! 3&! +$%&! -)* ! ZJT! '&,! %.! $,32+$=3*, ! %&! &(3*&,4! U$,*,! /,B%=,&! 3*,! .)+! &(,=%-%=322A!

%/,.+%-%,/5! %+! *,<3%.&! +$,! *,&().&%?%2%+A! )-! +$,! %./%B%/'32! +)! %.+,*(*,+! %<(2%,/! )*! =)<(3*3?2,! *,-,*,.=,! +)!

&%<%23*!%+,<&4!#$,!W3+%).32!L.&+%+'+,! -)*!X,32+$!3./! J3*,!MN=,22,.=,!6WLJM:! (*)B%/,&! .3+%).32!0'%/3.=,!

3./!3/B%=,!%.!+$,!KO5!+)!%<(*)B,!$,32+$!3./!&)=%32!=3*,4!#$,A!$3B,!(*)/'=,/!&,B,*32!/)='<,.+&!*,23+%.0!

+)! %.-,=+%).! (*,B,.+%).! 3./! =).+*)2! ?)+$! %.! 0,.,*32! $,32+$=3*,5! 3./! &(,=%-%=! +)! &'*0%=32! &%+,! %.-,=+%).&!

6WLJM5!788]5!78""5!78"75!78"S5!78"@?5!78"935!78"9?: 4!b,B%,; !)-!+$,&,!*,&)'*=,&!%/,.+%-%,&!2%++2,!=).+,.+!

+$3+!=)'2/!?,!%.+,*(*,+,/!3&!*,2,B3.+!+)!+$,!<3.30,<,.+!)-!=).+3<%.3+,/!ZJT&4!#$,!0'%/3.=,!/)='<,.+!

`X,32+$=3*,V3&&)=%3+,/!%.-,=+%).&[!(*,B,.+%).!3./!+*,3+<,.+F!6WLJM5!78"":!%.=2'/,&!e'32%+A!L<(*)B,<,.+!

P+3+,<,.+&5!)-!;$%=$!.'<?,*!""!%&!=).=,*.,/!;%+$!`W,;!+,=$.)2)0A!3./!%..)B3+%).F4!#$%&!%&!3!/,&=*%(+%).!

+$3+!=)'2/!?,!3((2%,/!+)!ZJT&5!3./!%.!+$%&!&,=+%).5!WLJM!&+3+,!+$3+! (3+%,.+&!3./!B%&%+)*&!&$)'2/! ,N(,=+!

$)&(%+32&!+)!3&&,&&!.,;!+,=$.)2)0%,&!+)!$,2(!%<(*)B,!+$,!C'32%+A!)-!=3*,5!3./!+)!(*,B,.+!3./!*,/'=,!+$,!
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$3*<! -*)<! %.-,=+%).^! +$%&! &,+&! )'+! +$,! ,N(,=+3+%).5! ?'+! -3%2&! +)! (*)B%/,! %.-)*<3+%).! ).! $);! %+! &$)'2/! ?,!

3=$%,B,/4! #$,*,! %&! +3.0,.+%32! =).+,.+! %.! +$,! 78"S! `P'*0%=32! &%+,! %.-,=+%).F! /)='<,.+5! ;$,*,! e'32%+A!

&+3+,<,.+! @5! ).! %.+*3)(,*3+%B,! &+3--! (*3=+%=,5! *,%.-)*=,&! +$,! -3=+! +$3+! (,)(2,! $3B%.0! &'*0,*A! &$)'2/! ?,!

=3*,/! -)*! ?A! &+3--! -)22);%.0! ?,&+! (*3=+%=,! %.! $3./! $A0%,.,! 3./! +$,3+*,! /%&=%(2%.,!6WLJM5! 78"S:4! #$,!

%<()*+3.=,! )-! $3./! $A0%,.,! %&! 303%.! *,%.-)*=,/! %.! `L.-,=+%).! (*,B,.+%).! 3./! =).+*)2F! 6WLJM5! 78"@:5!

(3*+%='23*2A!$3./!/,=).+3<%.3+%).!?,-)*,!3./!3-+,*!,B,*A!,(%&)/,!)-!/%*,=+!=).+3=+!)*!=3*,!;%+$!(3+%,.+&5!

;$%=$!%&!3.A!$3./&V).!)*!-3=, V+)V-3=,!=).+3=+4!

!

L.!788G5!+$,!T,(3*+<,.+!)-!X,32+$!(*)/'=,/!?,&+!(*3=+%=,!0'%/3.=,!-)*!WXP!+*'&+&!+)!'&,!;$ ,.!=)<(%2%.0!

+$,%*! );.! <)?%2,! ($).,! ()2%=%,&!6TX5! 788G:5! 3./! +$%&! $3&! A,+! +)! ?,! *,B%&,/4! #$,! /)='<,.+! %&! (3+%,.+V

=,.+*,/5!3./!,.=)'*30,&!+$,!;%/,&+!()&&%?2,!'&,!)-!/,B%=,&!+)!-3=%2%+3+,!=)<<'.%=3+%).5!?'+!3+!+$,!&3<,!

+%<,!-)='&,&!).!(*,B,.+%).!)-!+$*,3+&!+)!(3+%,.+!&3-,+A5!(*%B3=A!3./!/%0.%+A4!L+!&3A&!+$3+!%-!3.!WXP!+*'&+F&!

/,=%&%).!%&!+)! 322);! <)?%2,! ($).,! '&30,5!%+!&$)'2/! <).%+)*! (3+%,.+!&3-,+A!%.=%/,.+&!3&! (3*+! )-!%+&! ()2%=A!

%<(2,<,.+3+%).4! U%+$%.! +$%&! 0'%/3.=,! +$,*,! %&! .)!=).+,.+! *,23+%.0! +)! +$,! =).+3<%.3+%).! )-! /,B%=,&! )*!

%.-,=+%).!=).+*)2!3./!(*,B,.+%).4!D*,B%)'&!+)!+$%&5!%.!788E5!+$,!T,(3*+<,.+!)-!X,32+$!('?2%&$,/!K.%-)*<&!

3./!U)*>;,3*[!I.!,B%/,.=,!?3&,!-)*!/,B,2)(%.0!2)=32!()2%=A! 6TX5!788E?:5!3./!32+$)'0$!+$,!($*3&,!.,B,*!

3((,3*,/!%.!+$,!+,N+5!%+!$3&!?,=)<,!;%/,2A!>.);.!3&!+$,!`?3*,!?,2);!+$,!,2?);&F!0'%/3.=,4!W,%+$,*!+$%&5!

.)*!+$,!*,B%&,/!B,*&%).!6TX5!78"8:!<,.+%).!ZJT&5!?'+!+$,A!<3A!$3B,!%.3/B,*+,.+2A!%.=*,3&,/!$,32+$=3*,!

;)*>,*&F!'&,!)-!ZJT&4!#$,!()2%=A!&+3+,&!+$3+!%+!%&!())*!(*3=+%=,!+)!;,3*!3.A!H,;,22,*A5!%.=2'/%.0!3!;*%&+V

;3+=$5!).!+$,!$3./&!)*!;*%&+&!/'*%.0!(3+%,.+!=3*,!3=+%B%+%,&5!;$%=$!$3&5!-)*!,N3<(2,5!*,&'2+,/!%.!&+3--!'&%.0!

+$,! =2)=>! 3((! +)! 3&&%&+! ;%+$! ('2&,! =$,=>&5! ;$,*,! 3! ;3+=$! ;)'2/! $3B,! (*,B%)'&2A! ?,,.! '&,/5! *3%&%.0!

=).=,*.&!3?)'+!=*)&& V%.-,=+%).!6Z)**%&!,+!3245!78"7:4!!

!

L.! P=)+23./5! 3! /)='<,.+! +%+2,/! `h'%/3.=,! ).! +$,! '&,! )-! <)?%2,! =)<<'.%=3+%).! /,B%=,&! %.! $, 32+$=3*,!

(*,<%&,&F! ;3&! (*)/'=,/! 6X\P5! 788]: 5! ;$%=$! %&! 0,.,*322A! =).&%&+,.+! ;%+$! +$,! =).+,.+! %.! +$,! &%<%23*!

T,(3*+<,.+!)-!X,32+$!('?2%=3+%).!6TX5!788G:4!#$,*,!%&!32&)!3!P=)++%&$!W3+%).32!L.-,=+%).!D*,B,.+%).!3./!

J).+*)2! Z3.'325! ;$%=$! %&! <3./3+)*A! -)*! WXP! ,<(2)A,,&5! 3./! 3((2%=3?2,! +)! 322! WXP! &,++%.0&!6XDP5!

78"Y?: 4!#$%&!/)='<,.+!%.=2'/,&!<3+,*%32!+$3+!=)**)?)*3+,&!+$3+!-*)<! )+$,*! )*03.%&3+%).&5!?'+!303%.!$3&!

.)!&(,=%-%=!<,.+%).! )-!ZJT&4!#$,! ).2A!=).+,.+!+$3+!<3A!?,!=).&+*',/!3&!3((2%=3?2,5!%&!%.! I((,./%N!E5!

;$%=$!=)B,*&!+$,! *)'+%.,! /,=).+3<%.3+%).! )-! *,'&3?2,! .). V%.B3&%B,!=3*,! ,C'%(<,.+5!3./! /%*,=+&!&+3--!+)!

=$,=>!<3.'-3=+'*,*&F!%.&+*'=+%).&!-)*!&'%+3?%2%+A!)-!=2,3.%.0!(*)/'=+&5!,&(,=%322A!-)*!,2,=+*).%=!,C'%(<,.+4!

!

\*)<!3! (,*%)(,*3+%B,! (,*&(,=+%B,5!+$,! I<,*%=3.!J)22,0,! )-!P'*0,).&! (*)/'=,/!3!&+3+,<,.+!%.!788]! ).!

+$,!'&,!)-!<)?%2,!( $).,&!%.!+$,!)(,*3+%.0!*))<5!;$%=$!%.=2'/,/!+,.!3*,3&!)-!=).&%/,*3+%).5!?'+!).2A!).,!

2%.>,/!+)!%.-,=+%).!=).+*)25!;$%=$!;3&!+$,!,N(,=+3+%).!+$3+!/,B%=,!'&,!;)'2/!.)+!=)<(*)<%&,!+$,!%.+,0*%+A!

)-!+$,!&+,*%2,!-%,2/!6IJP5!788]: 4!I==)*/%.0!+)!+$,!I&&)=%3+%).!)-!I.3,&+$,+%&+&!)-!h*,3+!1*%+3%.!3./!L*,23./!

6IIh1L5! 788]: ! 3.3,&+$,+%=! (*3=+%+%).,*&! &$)'2/! =2,3.! &'*-3=,&! %.! +$,! (,*%)(,*3+%B,! 3*,3! ;%+$! 3.!

3((*)(*%3+,! /%&%.-,=+3.+m/,+,*0,.+!3+!+$,! ,3*2%,&+! )(()*+'.%+A5!?,+;,,.! (3+%,.+&!%-!+)'=$,/!?A!+$,!02)B,/!
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$3./5! 3./! 3+! +$,! ,./! )-! +$,! /3A! )*! ;$,.! B%&%?2A! =).+3<%.3+,/5! %-! +$,A! ).2A! +)'=$! %.+3=+! &>%.! )*! /)! .)+!

/%*,=+2A! +)'=$! +$,! (3+%,.+4!13%22%,! ,+! 3245! 6788E:! *3%&,/! =).=,*.! 3?)'+! 3.3,&+$,+%=! &'*-3=,&! 3./! +$, %*!

()+,.+%32!+)! +*3.&-,*! =).+3<%.3+%).5! .)+%.0! +$3+! /'*%.0! 3.3,&+$,+%=! %./'=+%).! %+! %&! )?2%03+)*A! -)*! +$,!

3.3,&+$,+%&+F&! $3./&! +)! <)B,! -*)<! +$,! (3+%,.+F&! 3%*;3A! +)! +$,! 3.3,&+$,+%=! <3=$%.,! 3./! <).%+)*&5! 3./!

?3=>!303%.5! ;%+$)'+!+%<,!+)!=3**A! )'+!$3./!$A0%,.,! )*!=$3.0%.0! )-!02)B,&4!#$,&,!&'*-3=,&!3*,! .)+! ).2A!

2%>,2A!+)!?,!+)'=$,/!?,-)*,!3./!3-+,*!$3./2%.0!ZJT&5!?'+!3.3,&+$,+%=!<3=$%.,!&'*-3=,&!3./!3.3,&+$,+%=!

*))<! ;)*>!&'*-3=,&!3*,! 32&)! ;$,*,! /,B%=,&!<3A!?,! (23=,/5! ;$,.! .)+!?,%.0! '&,/4!#$,! I'&+*32%3.!3./!

W,;!u ,323./!J)22,0,!)-!I.3,&+$,+%&+&!,N(,=+!+$,&,!&'*-3=,&!+)!?,!*)'+%.,2A!=2,3.,/!;%+$!/,+,*0,.+!3./!

;3+,*! ?,+;,,.! ,3=$! (3+%,.+! 6IWuJI5!78"Y: 5! ;$%2&+!+$,! I<,*%=3.!P)=%,+A! )-! I.,&+$,&%)2)0%&+&!*,C'%*,&!

+$,&, !&'*-3=,&!+)!).2A!?,!=2,3.,/!?,-)*,!+$,!.,N+!)(,*3+%).!;$,.!B%&%?2A!&)%2,/!)*!=).+3<%.3+,/5!?'+!3-+,*!

,3=$!=3&,!%-!`-*,C',.+2A!+)'=$,/F5!;$%=$!%&!)(,.!+)!%./%B%/'32!%.+,*(*,+3+%).!6IPI5!78"": 4!!

!

L.! +$,%*! D)&%+%).! P+3+,<,.+! ).! Z)?%2,! L.-)*<3+%).! #,=$.)2)0A5! +$,! I<,*%=3.! I&&)=%3+%).! )-! W'*&,!

I.3,&+$,+%&+&!&3A!+$3+!-3=%2%+%,&!.,,/!+)!/,B,2)(!3./!%<(2,<,.+!()2%=%,&!+$3+!<%.%<%c,&!+$,!*%&>!)-!<)?%2,!

+,=$.)2)0A! '&,!?A!(,*&)..,25!=2%.%=%3.&5!(3+%,.+&!3./! -3<%2A!<,<?,*&! 6IIWI5!78"Y: 4! I&! ;,22!3&!*3%&%.0!

.). V%.-,=+%).!%&&',&!6&,,!23+,*!%.!+$%&!=$3(+,*:5!+$,A!&3A!+$3+!=2,3.%.0!3./!/%&%.-,=+%).!(*)+)=)2&!-)*!ZJT&!

&$)'2/! ?,! =2,3*2A! )'+2%.,/4! #$,A! *,=)<<,./! (*3=+%+%).,*&! =3**A! 3&! -,;! /,B%=,&! 3&! ()&&%?2,5! +$3+! +$,A!

3/$,*,! +)! $3./! $A0%,.,! (* 3=+%=,&5! 3./! +$3+! ZJT&! 3*,! =2,3.,/! ;%+$! 3((*)B,/! 3.+%<%=*)?%32! ;%(,&5!

*,-,*,.=%.0! 1,,*! ,+!3245!67889:5!1*)'&&3*/!Q!1*)'&&3*/5!678"S:5!3./!_%&B3.3+$3.! ,+!3245!678"":5! .).,! )-!

;$%=$!=3**A!)'+!3.A!+,&+%.0!)-!=2,3.%.0!<,+$)/&5!.)*!=23*%-A!;$3+!3.!`3((*)B,/F!;%(,!<3A!?,4!#$,!()&%+%).!

&+3+,<,. +!32&)!&'00,&+&!K_!2%0$+!<3A!?,!3.!32+,*.3+%B,!+)!3.+%<%=*)?%32!;%(,&!&'?H,=+!+)!-'*+$,*!*,&,3*=$5!

3./!<3>,&!&(,=%-%=!<,.+%).!)-! .)+! '&%.0!(*)/'=+&!+$3+!<3A!/,0*3/,!+$,!/%&(23A!&=*,,.5!*,-,*,.=%.0!+$,!

MJbL!L.&+%+'+,5!678"7:!+)!&'(()*+!+$%&5!;$%=$!%.!+'*.!=%+,&!I((2,F&!*,=)<<,./3+%).&!303%.&+!'&%.0!32=)$)25!

3<<).%35! 3./! )+$,*! =2,3.%.0! (*)/'=+&! ).! +$,%*! (*)/'=+&4! #$%&! 3//&! -'*+$,*! =).-'&%).! 3&! +)! +$,!

=)<()&%+%).! )-! +$,! 3((*)B,/! 3.+%<%=*)?%32! ;%(,&! (*,B%)'&2A! *,-,**,/! +)4! I2&)! +$,3+*,V-)='&,/5! +$,!

I&&)=%3+%).! )-! (,*%a(,*3+%B,! b,0%&+,*,/! W'*&,&F! `b,=)<<,./,/! (* 3=+%=,&! -)*! ,.B%*).<,.+32! =2,3.%.0F!

6IabW5!78"S3: !=).+3%.&! .)!%.-)*<3+%).! ).! $);! +)! /,32! ;%+$! ,C'%(<,.+! )*!&'*-3=,&!+$3+!3*,! /%--%='2+!+)!

=2,3.!)*!=3..)+!;%+$&+3./!/%&%.-,=+%).4!L.&+,3/5!%+!3/B)=3+,&!(*)+,=+%.0!+$,<!;%+$!3!?3**%,*!=)B,*5!;$%=$!%&!

+$,.!*,<)B,/!)*!=2,3.,/!3-+,*!'&,5!3==)*/%.0!+)!<3.'-3=+'*,*F&!%.&+*'=+%).&4!#$,*,!%&5!$);,B,*5!3.!3*,3!

)-!+$,!IabW!;,?&%+,!;$,*,!(*3=+%+%).,*&!=3.!3&>!C',&+%).&5!3./!%.!*,&().&,!+)!3!*,(,3+,/!C',*A!3?)'+!

ZJT! '&,5! IabW!*,=)<<,./! *,&+*%=+%).! ;%+$%.!+$,! (,*%)(,*3+%B,! ,.B%*).<,.+! 6a005!78"@:4!L+!%&! '.=2,3*!

;$3+!+$%&!*,&+*%=+%).!%.B)2B,&5!?,=3'&,!%.!A,+!3.)+$,*!3*,3!)-!+$,!&3<,!;,?&%+,!6IabW5!78"@/: !3./!%.!3.!

,/'=3+%).32! 3*+%=2,! %.! +$,! I&&)=%3+%).F&! H)'*.32!6J);(,*+$;3%+,! Q! X)2<5! 78"Y: ! +$,*,! %&! &+%('23+%).! +$3+!

?,-)*,! 3./! 3-+,*! ?*%.0%.0! /,B%=,&! %.+)! (,*%)(,*3+%B,! 3*,3&5! +$,A! &$)'2/! ?,! =2,3.,/! ;%+$! 3! 2); V2,B,2!

/%&%.-,=+3.+5!3==)*/%.0!+)!+$,!<3.'-3=+'*,*F&!%.&+*'=+%).&^!?)+$!23++,*!&)'*=,&!3*,!&'(()*+,/! ?A!<'2+%(2,!

*,-,*,.=,&5!%.=2'/%.0!+$%&!3'+$)*!6U$%+,!,+!3245!78"7:4!!!

!

L.! 3! *,=,.+! 3*+%=2,! %.! +$,! IabW! r)'*.325! h'02%,2<%! 3./! =)22,30',&! /%&='&&,/! $);! +)! <3.30,! +$,!
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)(()*+'.%+%,&!3./!*%&>&!3&&)=%3+,/!;%+$!ZJT!'&,!%.!+$,!(,*%)(,*3+%B,!&,++%.0!6h'02%,2<%!,+!3245!78"Y:4!#$,!

&'?H,=+!%&!=).&%/,*,/!-*)<!<'2+%(2,!B%,;()%.+&5!;%+$!=).+*%?'+%).&!-*)<!3!(,*%)(,*3+%B,!.'*&,5!3!&'*0,).5!

3.! 3.3,&+$,+%&+5!3./! 3!&,.%)*!<3.30,<,.+! ,.0%.,,*4!#$,A!<3>,! *,-,*,.=,!+)!+$,! a(,*3+%).! 3./! J3*,!

D)2%=A! -)*! D)*+3?2,! J)<<'.%=3+%).! T,B%=,&! -*)<! 3! $,32+$=3*,! -3=%2%+A! %.! #'2&35! a>23$)<35! ;$%=$!
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7 .4 Other policy c onsiderations   

7 .4.1 Electromagnetic  interference (EMI)  
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;,*,! .)+! (,*<%++,/! 6O2,%.!Q!TH3%3.%5!788S:4!#$%&!*,<3%.,/!+$,!=3&,! '.+%2!788@!;$,.!+$,!Z,/%=%.,&!3./!
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3./!&;%+=$,/!)--!.,3*!=*%+%=32!=3*,!)*!2%-,!&'(()*+!<,/%=32!,C'%(<,.+!6ZXbI 5!788@:4!MN3=+2A!;$%=$!3*,3&!

)-!+$,!$)&(%+32!+$,&,!($).,&!=)'2/!?,!'&,/!%.5!3./!;$3+!=).&+%+'+,/!?,%.0!`.,3*F!+)!,C'%(<,.+5!;3&!2,-+!-)*!

%./%B%/'32! $)&(%+32&! +)! %.+,*(*,+4! L.! 788]5! +$,! WXP! P,*B%=,&! P=)+23./! <)?%2,! ($).,! 0'%/3.=,! (*)B%/,/!

=2,3*,*!%.-)*<3+%).! ).! ;$,*,!<)?%2,!($).,! '&,!&$)'2/!?,! (,*<%++,/5!(*)B%/%.0!3!2%&+!;$%=$!=).&%&+,/! )-!

.). V+*,3+<,.+! 3*,3&! &'=$! 3&! )--%=,&5! 3/<%.%&+*3+%B,! 3*,3&5! =$3.0%.0! *))<&5! 3./! ('?2%=! &(3=,&!6X,32+$!

\3=%2%+%,&!P=)+23./5!788]5!P,=+%).!@:4!#$%&!/)='<,.+!32&)!&+3+,/!+$3+!%+!&$)'2/!?,!<3./3+)*A!-)*!/,B%=,&!

.)+!+)!?,!&;%+=$,/!).!%.!3.A!=2%.%=32!3*,35!%.=2'/%.0!;3*/&5!'.2,&&!+$,*,!;,*,!0))/!*,3&).&!+)!/)!&)!3./!

3! *%&>! 3&&,&&<,.+! $3&! ?,,.! =3**%,/! )'+^! &)! 3! (3*+%32! ?3.! ;3&! &+%22! ?,%.0! <3%.+3%.,/4! L.! 788G5! +$,!

T,(3*+<,.+! )-! X,32+$! (*)B%/,/! 0'%/3.=,! +$3+! *,&'2+,/! %.! <)&+! )-! +$,! *,<3%.%.0! &3.=+%).&! ?,%.0! 2%-+,/5!

;$,.!%+!(*)()&,/!+$,! ;)*>%.0!(*,&'<(+%).!&$)'2/!?,!+$3+!(3+%,.+&!;%22!?,!322);,/!+$,!;%/,&+!()&&%?2,!'&,!

)-! <)?%2,! ($).,&! %.! $)&(%+32&5! i?&"2"% -&"% #.3'#% 21)<% '))"))4"(-% 1($13'-")% -&'-% ),3&% ,)"% ?.,#$% (.-%

2"+2")"(-%'%-&2"'-%-.%-&"%.+"2'-1.(%.;%"#"3-213'##N%)"()1-10"%4"$13'#%$"013")%1(%321-13'#%3'2"%)1-,'-1.()j! 6TX5!
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($).,&!3./!<,/%=32!,C'%(<,.+5!3&!/%/!+$,!&2%0$+2A!,3*2%,*!WXP!P,*B%=,&!P=)+23./!0'%/3.=,!6X\P5!788]: 5!
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7 .4. 2 Confidenti ality, privacy and d ignity  
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7 .4.3  Distraction, interruption and n uisance  
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&%<(2A!?A!?,%.0!(*,&,.+5!?A!;$3+!+$,A!*,(*,&,.+!%.!+,*<&!)-!&)=%32!=)..,=+%).&!,+=45!=3.!=3'&,!/%<%.%&$,/!
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!
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=2%.%=%3.! *,&()./%.0! +)! 3! +,N+! ;$%2&+! ,.+,*%.0! (3+%,.+! /3+3! %.+)! $,*! &<3*+($).,5! 3./! 3&! 3! *,&'2+! .)+!
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&$,! ;3&! '&%.0! %+! 3./! ;3&! &'?&,C',.+2A! /%&+*3=+,/5! 3+! +$,! +%<,! +$3+! 3! =3*/%)('2<).3*A! 3**,&+! $3/!
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78"Y: 4!!
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<3/,!&(,=%-%=!*,-,*,.=,!+)!3B)%/%.0!+$,!=)<<).! (*3=+%=,! )-!&'*0,).&!*,2A%.0! ).! )+$,*!<,<?,*&! )-!+$,!

&'*0%=32!+,3<!+)!3.&;,*!=322&!).!+$,%*!($).,&5!;$%=$!+*3.&-,*&!+$,!(*)?2,<!+)!=)22,30',&!;$)!$3B,!+$,%*!

);.! /'+%,&! +)! =).=,.+*3+ ,! ).^! +$%&! %&! 3.! 3*,3! )-! =).=,*.! 32&)! .)+,/! ?A! )(,*3+%.0! +$,3+*,! <3.30,*&! %.!

D3++,*&).~&!678"7:!&'*B,A5!3./!?A!3.!3'/%,.=,!<,<?,*!3+!3!&'*0%=32!=).-,*,.=,! 6X)=,B3*5!78"@:5! ;$)!

*,=,%B,/!&().+3.,)'&!3((23'&,!-)*!*3%&%.0!+$,!%&&',4 !
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7 .4.4 Education  

#$,!.,,/!-)*!,/'=3+%).!).!+$,!'&,!3./!=3*,!)-!ZJT&5!3./!-)*!%+!+)!?,!,<?,//,/!;%+$%.!%.&+%+'+%).32!()2%=A5!

%&!3!=).&%&+,.+!+$,<,!?A!3'+$)*&!%.!+$%&!-%,2/4!13/*!,+!3245!678"7:5!W;3.>;)!,+!3245!678"@:5!P%.0$!Q!D'*)$%+5!

678"7:5!D3(3/3>)&5! 678"Y:! 3./! #$)<3&! Q! a22,*5! 678"9:! 322! =322! -)*! 3.! ,/'=3+%).! =3<(3%0.! +)! *3%&,!

3;3*,.,&&!3?)'+!ZJT&! 3./!+$,%*!()+,.+%32!*)2,!3&!-)<%+,&5!+)!,N(23%.!$);!+$%&!<3A!*,&'2+!%.!+*3.&<%&&%).!

?)+$!%.&%/,!$)&(%+32&!3./!)'+!+)!+$,!=)<<'.%+A5!3./!+)!,<($3&%&,!+$,!%<()*+3.=,!)-!&'*-3=,!/%&%.-,=+%).!

3./!$3./!$A0%,.,!%.!*,23+%).!+)!ZJT&4! 1*3/A!,+!3245!6788G:!(*)()&,!+$,!'&,!)-!B%&'32!*,<%./,*&!&'=$!3&!

()&+,*&!3./!2,3-2,+&!+)!&'((2,<,.+!,/'=3+%).32!%.%+%3+%B,&5!-)='&,/!).!%.-,=+%).!=).+*)2!3./!$3./!$A0%,.,!

*,2,B3.+!+)!/,B%=,!'&,5!3./! M2<3.3<3!,+!3245!678"Y:!&'00,&+!&(,=%32%&+&!?,! '&,/!+)!/,<).&+*3+,!$);!+)!

=2,3.!ZJT&5!32+$)'0$!;$)!+$,&,!<%0$+!?,5!%&!.)+!,N(23%.,/4!1,=>&+*)<!,+!3245!678"S:!.)+,!+$3+!(3*,.+&!)-!

?3?%,&!%.!PJ1K!.,,/!+)!?,!<3/,!3;3*,!)-!+$,!*%&>!+$3+!3!=).+3<%.3+,/!ZJT!()&,&!-)*!+$,%*!B,*A!%22!=$%2/5!

3./!$);!+)!3((2A!3((*)(*%3+,!$3./!$A0%,.,!(*3=+%=,&!?,-)*,!3./!3-+,*!/, B%=,! '&,!3+!+$,!?,/&%/,5!;$%2&+!

1*3/A!,+!3245!678"":!3/B)=3+,!,/'=3+%).!-)*!322!( 3+%,.+&!).!&3-,+A5!%.-,=+%).!=).+*)2!3./!`4.=1#"%"-1T,"--"F!

6(4,G]:4!#*3.! ,+! 3245! 678"@:! 32&)! '&,! +$%&! `<)?%2,! ,+%C',++,F! +,*<5! ?'+! +$,A! '&,! %+! %.! +$,! =).+,N+! )-! ;$3+!

&$)'2/! ?,!%.=2'/,/!%.!+$,!='**%='23! -)*! $,32+$=3*,! ;)*>,*&4! 1*3/A ! ,+!3245!6788G:!3./! 13/*! ,+!3245!678"7:!

?)+$! 32&)! &+*,&&! +$,! %<()*+3.=,! -)*! ,/'=3+%).32! (*)0*3<&! 3./! ()2%=%,&! +)! ?,! &'(()*+,/! ?A! (,*%)/%=!

<%=*)?%32!&3<(2%.0!)-!ZJT&5!+)!3&&,&&!+$,!,--,=+%B,.,&&!)-!+$,&,!&+*3+,0%,&4!

7 .4.5 Electrical c harging  

X,32+$!\3=%2%+%,&!P=)+23./5!6788]:!3./!+$,! TX5!6788G:!*3%&,!=).=,*.!3?)'+!+$,!& (,=%-%=!=).&,C',.=,&!)-!

(,*<%++%.0!ZJT!'&,!%.!$,32+$=3*,!-3=%2%+%,&5!).,!)-!;$%=$!%&!+$,!.,,/!-)*!+$,<!+)!?,!*,0'23*2A!=)..,=+,/!+)!

+$,! <3%.&! ();,*! &'((2A! -)*! *,=$3*0%.04! #$%&! <3A! 2,3/! +)! %.3/B,*+,.+! '.(2'00%.0! )-! )+$,*5! <)*,! B%+32!

,C'%(<,.+5!3./! -*)<!3!$, 32+$!3./!&3-,+A!(,*&(,=+%B,5! (,*&).32! /,B%=,&!3*,! '.2%>,2A!+)!$3B,! './,*0).,!

D)*+3?2,!I((2%3.=,!#,&+%.0!6DI#:5!/,-%.%.0!+$,<!3.!,2,=+*%=32!*%&>5!;$%=$!;%22!32<)&+!=,*+3%.2A!=).+*3B,.,!

%.&+%+'+%).32! *,0'23+%).&4!_%&B3.3+$3.! ,+! 3245! 678"":! 32&)! ()%.+! )'+! +$,! .,,/! -)*! =$3*0,*&! 3./! &%<%23*!

,2,=+*%=32!,C'%(<,.+!+)!?,!>,(+!3;3A!-*)<!)NA0,.!&'((2%,&!/',!+)!+$,!%.=*,3&,/!*%&>!-*)<!&(3*>&5!;$%=$!

<,<?,*&!)-!+$,!('?2%=!63./!&)<,!&+3--:!<3A!.)+!?,!3;3*,!)-4 !

7 .5  Re search o verview  

L.!)*/,*!+)! /,+,*<%., !3.!3=='*3+,!)B,*B%,;!)-!+$,!='**,.+!&%+'3+%).!%.!+$,!KO!WXP5!3!=)<(3*3+%B,!()2%=A!

3.32A&%&!;3&!=3**%,/!)'+!*,2,B3.+!+)!ZJT!'&,!%.!+$,!$,32+$=3*,!,.B%*).<,.+4 !!

7 .6  Ethical issues  

M+$%=32! 3((*)B32! ;3&! )?+3%.,/! -*)<! PbMD! (*%)*! +)! =)<<,.=,<,.+4! J)(%,&! )-! +$,! 3((*)B,/!

/)='<,.+3+%).!3*,!%.=2'/,/!%.!I((,./%N! E4!J).-%*<3+%).!;3&!)?+3%.,/!-*)<! +$,!T,(3*+<,.+!)-!bQT!3+! 3!

2)=32!WXP!\)'./3+%).!#*'&+5 !+$3+!WXP!,+$%=32!3((*)B32!;3&!.)+!*,C'%*,/4!
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7 .7  Recruitment of participants  

K./,*! +$,! *%0$+&! )-! +$,! \*,,/)<! )-! L.-)*<3+%).! I=+! 78885! -)22);%.0! +$,! 0'%/3.=,! )'+2%.,/! ?A! WXP!

M.023./5!678"9:!3!*,C',&+!;3&!<3/,!-)*[!i '##%3,22"(-%+.#131")%.2%/,1$"#1(")%-&'-%4'<"%2";"2"(3"%-.%-&"%,)"%

'($%4'('/"4"(-% .;%4.=1#"%+&.(")% '($%-'=#"-%$"013")%1(%-&"%&"'#-&3'2"%"(012.(4"(-E%=N%)-';;E%)"2013"%

,)"2)E% '($% 01)1-.2)Q% \&1)% '++#1")% -.% =.-&% +"2).('#% '($% 1()-1-,-1.('##N% .?("$% $"013")4j! \*,,/)<! )-!

L.-)*<3+%).! (*)=,&&! 3&%/,5! +$,*,! ;3&! .)! './',! %.-2',.=,5! =),*=%).! )*! %./'=,<,.+! +)! (3*+%=%(3+,5! )*! +)!

=).+%.',!(3*+%=%(3+%.04!

!

#$%&!\*,,/)<!)-!L.-)*<3+%).!6\ )L:!*,C',&+!;3&!&,.+!%.!Z3*=$!78"Y5!+)!)*03.%&3+%).&!3./!$)&(%+32!&,*B%=,&!

%.!<3%.23./!KO!6.k79]:5!2%&+,/!).!+$,!WXP!J$)%=,&!;,?&%+,!678"Y:[!

¥! +$,!T,(3*+<,.+!)-!X,32+$5! !

¥! WXP!M.023./5!!

¥! WXP!X,32+$!P=)+23./5!!

¥! WXP!U32,&!

¥! "Y]!I='+,!#*'&+&!%.!M.023./5 !

¥! Y8!Z,.+32!X,32+$!#*'&+&!%.!M.023./5!

¥! "8!I<?'23.=,!P,*B%=,!#*'&+&!%.!M.023./5 !

¥! 77!X,32+$!3./!J3*,!#*'&+&!%.!M.023./5!

¥! "@!b, 0%).32!WXP!1)3*/&!%.!P=)+23./5!

¥! "8!%.&+%+'+%).&!%.!U32,&!6E!g)=32!X,32+$!1)3*/&5!"!WXP!#*'&+5!"! I<?'23.=,!WXP!#*'&+5!3./!D'?2%=!

X,32+$!U32,&:4!

7 .8  Consent  

K./,*! 3! \*,,/)<! )-! L.-)*<3+%).! *,C',&+5! +$,! (3*+%=%(3.+&! 3*,! 2,0322A! *,C'%*,/! +)! *,&()./^! 3&! &'=$5! .) !

=).&,.+!-)*<! ;3&!*,C'%*,/4!#$,*,!%&!32&)! .)! .,=,&&%+A!+)!%.=2'/,! ,N(23.3+%).! -)*! ;$A!+$,!%.-)*<3+%).!%&!

?,%.0!*,C',&+,/5!+$,*,-)*,!.)!%.-)*<3+%).!&$,,+!;3&!(*)/'=,/4! !

7 .9  Confidentiality and anonymity  

b,&(,=+! -)*! =).-%/,.+%32%+A! %.=2'/,&! ,.&'*%.0! +$3+! (3*+%=%(3+%).! %&! (*%B3+,5! +$,*,-)*,! /,+3%2&! )-! ;$%=$!

%.&+%+'+%).&! *,&()./,/! 3*,! .)+! /%&=2)&,/4! I.).A<%+A! )-! +$,! )*03.%&3+%).&! %.B)2B,/! =3..)+! ?,! +)+322A!

0'3*3.+,,/5!3&!&)<,!)-!+$,!()2%=%,&!3*,!('?2%=!/)='<,.+&5!;$%=$!322);&!-)*!+$,%*!=).+,.+!+)!?,!3&&,&&,/!

303%.&+!+$,!-%./%.0&!)-!+$%&!*,&,3*=$4!

7 .10  Data management  

I22! )-! +$,! /3+3! =)22,=+,/! ;3&! >,(+! =).-%/,.+%32! 3./! &+)*,/! /%0%+322A! %.! 3! (3&&;)*/! (*)+,=+,/! -%2,! ).! 3!

(3&&;)*/!(*)+,=+,/!'.%B,*&%+A!=)<('+,*4!a.2A!+$,!*,&,3*=$,*!3./!&'(,*B%&)*&!$3B,!3==,&&!+)!3. A!)-!+$,!
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/3+3!0,.,*3+,/4!a.!=)<(2,+%).!)-!+$,!&+'/A!+$,! /3+3!;%22!?,!>,(+!?A!+$,!K.%B,*&%+A!-)*!3!<%.%<'<!)-!"8!

A,3*&4!

7 .1 1  Data collection  

b,&().&,&!+)!+$,!*,C',&+!;,*,!*,=,%B,/!?A!,<3%25!;%+$!=)B,*%.0!2,++,*&5!()2%=%,&5!3./!\)L!(*)=,/'*,!3./!

=)<(23%.+&! 0'%/3.=,5! %.=2'/,/! 3&! 3++3=$<,.+&4! U$,*,! *,&().&,&! %./%=3+,/! )*03.%&3+%).32! ;,?&%+,&! 3&!

+$,!&)'*=,!)-!+$,!/)='<,.+&5!+$,&,!;,*,!2)=3+,/4! !

7 .1 2  Data analysis  

#$,! *,&().&,&!+)!+$,! \)L! *,C',&+! ;,*,!3.32A&,/! -)*! *,-,*,.=,!+)! '&,5!&+)*30,! )*!=2,3.%.0! )-!6(,*&).32!

3./!%.&+%+'+%).32:!ZJT&!?A!&+3--5!&,*B%=,&!'&,*&5!3./!B%&%+)*&4!#$,!*,&'2+&!;,*,!+$,.!=3+,0)*%&,/!3&[!+$)&,!

;%+$!.)!ZJT!()2%=A^!+$)&,!;%+$!3+!2,3&+!).,!ZJT!()2%=A5!?'+!;%+$!.)!/,B%=,!=2,3.%.0!)*!/,=).+3<%.3+%).!

0'%/3.=,^!3./!+$)&,!+$3+!$3B,!3!()2%=A!;%+$!+$%&!%.-)*<3+%).!%.=2'/,/4!I22!%.&+%+'+%).!+A(,&!6I='+,5!Z,.+32!

$,32+$! ,+=4:! 3./! *,0%).&! )-! <3%.23./! KO! 6M.023./5! P=)+23./! 3./! U32,&:! ;,*, ! *,(*,&,.+,/! %.! 322! +$*,,!

=3+,0)*%,&4!!

7 .1 3  Findings and d iscussion  

I! *,&().&,! ;3&! *,=,%B,/! -*)<!GG49f!6.k79E:! )-! )*03.%&3+%).&!=).+3=+,/4!#$%&!$%0$!*,+'*.! *3+,!=3.!?,!

3++*%?'+,/!+)!+$,!'&,!)-!+$,!\*,,/)<!)-!L.-)*<3+%).!(*)=,&&5!;$%=$!2,0322A!*,C'%*,&!3=+%).!?A!+$,!*,=%(%,.+!

;%+$%.!+;,.+A!;)*>%.0!/3A&4!X);,B,*5!3!&<322!.'<?,*!)-!)*03.%&3+%).&!6.k7Y:!-3%2,/!+)!%.%+%322A!<,,+!+$%&!

/,3/2%.,5!3./!*,C'%*,/!3!&,=)./!=)<<'.%=3+%).!?,-)*,!3!*,&().&,! ;3&!*,=,%B,/4!a.,! )*03.%&3+%).! /%/!

.)+!*,&()./5!/,&(%+,!<'2+%(2,! *,C',&+&4!!

!

I! +)+32! )-!SE]! /)='<,.+&! ;,*,!&,.+!%.! *,&().&,!+)!+$,! *,C',&+5!+$,!<3H)*%+A! )-! ;$%=$! *3.0,/! ?,+;,,.!

"5Y88!3./!Y5888!;)*/&!%.!2,.0+$4!L.!+)+325!7]8mSE]!6E@f:!/)='<,.+&!%.=2'/,/!+$,!;)*/!`()2%=AF!%.!+$,!+%+2,5!

;$%=$!%&! /%*,=+2A!=)<(3*3?2,!+)!+$,!-%./%.0&! )-!J)2,5!678"Y:! /'*%.0!+$,%*!3.32A&%&! )-!WXP!$3./!$A0%,.,!

()2%=%,&5! ;$,*,! 7]@mSYG! 6E"f:! ;,*,! +%+2,/! ()2%=A4! #$,! )+$,*! /)='<,.+! +%+2,&! %.=2'/,/! ;)*/&! &'=$! 3&!

D*)=,/'*,5! h'%/,2%.,! 3./! P+3./3*/5! ;$%=$! 3*,! )-+,.! %.+,*=$3.0,/! ;%+$! D)2%=A5! ?'+! 3==)*/%.0! +)! W3%/'5!

6788G:!+$,!23++,*!%&!&,,.!+)!?,!<)*,!3'+$)*%+3+%B,!3./!3%<&!+)!*,0'23+,!3./!=).+*)2!3=+%).4!

!

L.!788G5!+$,!KO!T,(3*+<,.+!)-!X,32+$!&+3+,/!+$3+!WXP!+*'&+&!&$)'2/!$3B,!3!;*%++,.!()2%=A!*,03*/%.0!+$,!

'&,!)-!<)?%2,!3./!=3<,*3!($) .,&!3./!&%<%23*!ZJT&5!3./!%+!&$)'2/!?,!,3&%2A!3==,&&%?2,!+)!&+3--5!(3+%,.+&!

3./!B%&%+)*&5!A,+!@"4YEf! )-!WXP! )*03.%&3+%).&!+$3+! *,&()./,/!6.k""":5!$3/! .)!&'=$! /)='<,.+4!a-!+$,!

*,<3%.%.0!Y]4@Sf!)-!*,&()./%.0!)*03.%&3+%).&5!@E4"Gf!6.k"79:!$3/!()2%=%,&!+$3+!*,-,**,/!+)!ZJT&5!?'+!

+$,&,! /%/! .)+! %.=2'/,! %.-)*<3+%).! )*! /%*,=+%).&! -)*! /,B%=,! =2,3.%.0! )*! /,=).+3<%.3+%).^! ).2A! ""47@f! )-!

)*03.%&3+%).&! 6.kS8:! $3/! ()2%=%,&! )*! ;*%++,.! 0'%/3.=,! +$3+! %.=2'/,/! +$%&! %.-)*<3+%).! 6\%0'*,!S@:4! #$%&!

/,<).&+*3+,&!+$3+!3!0*,3+,*! ( ,*=,.+30,! )-!$)&(%+32&!%.!+$,!K4O4!$3B,!ZJT!()2%=%,&!3./!%.&+*'=+%).&! -)*!
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+$,%*!%.-,=+%).!=).+*)25!+$3.!;3&!*,()*+,/!%.!+$,!K4P4!?A!D3++,*&).!678"7:5!;%+$!).2A!@]f!)-!+$,!$)&(%+32&!

&'*B,A,/!+$,*,!$3B%.0!&'=$!3!()2%=A5!3./!H'&+!9f!%.=2'/%.0!/,=).+3<%.3+%).m=2,3.%.0!%.&+*'=+%).&!-)*!+$,!

/,B%=,&4!

!

!

a1/,2"%ZJ_%`1)-21=,-1.(%.;%+.#131")%'32.))%2")+.($1(/%.2/'(1)'-1.()%

!

I22!WXP!()2%=%,&!'./,*0)!3!*,0'23*!*,B%,;!(*)=,&&!+)!,.&'*,!+$,%*!='**,.=A4!L+!%&!)-!&%0.%-%=3.+!=).=,*.!+$3+!

S74Y]f! 6.k]E:! )-!+$,! )*03.%&3+%).&!+$3+! *,&()./,/5!&,.+!3!+)+32! )-! "87! ()2%=%,&!+$3+!$3/! ,%+$,*! (3&&,/!

+$,%*!*,B%,;! /3+,! )*! ;,*,!3?)'+!+)!6\%0'*, !SY:4!a.2A!7G!)-!+$,&,! )*03.%&3+%).&!3/B%&,/!+$3+!+$,! ()2%=%,&!

+$,A! ;,*,! &,./%.0! ;,*,! ='**,.+2A! './,*! *,B%,;5! -*)<! ; $%=$! %+! =3.! ?,! &'*<%&,/! +$3+! %.! +$,! )+$,*&! +$,!

()2%=%,&! *,<3%.! %.! '&,5! /,&(%+,5! %.! &)<,! =3&,&5! ?,%.0! )B,*! @! A,3*&! )'+! )-! /3+,4! L./%=3+,/! ?A! +$,!

3.+%=%(3+,/! /3+,! )-! *,B%,;! =%+,/! ).! +$,<5! 9@! )-! +$,! ()2%=%,&! ;,*,! =2,3*2A! )'+! )-! /3+,5! ;$%2&+! S]! )-! +$,!

()2%=%,&5!(*)/'=,/!%.!78"S5!;,*,!/',!-)*!*,B%,;!,%+$,*!%.!+$,!A,3*!+$,A!;,*,!(*)B%/,/!+)!+$%&!&+'/A!678"Y:!

)*!+$,!.,N+!A,3*5!/,(,./,.+!).! ;$,+$,*!+$,!)*03.%&3+%).!,<(2)A&!3!+;) V!)*!+$*,, VA,3*!,B32'3+%).!=A=2,^!

.)+!322! )*03.%&3+%).&!%.=2'/,/! *,B%,;! /3+,&! ).!+$,%*! ()2%=%,&5! ;$%=$!%.!%+&,2-! *3%&,&!C',&+%).&!3?)'+!$);!

+$,%*!='**,.=A!%&!<).%+)*,/4!!

!

a1/,2"%Zh_%\&"%(,4="2%.;%.,-*.; *$'-"%.2%"I+121(/%UiM%+.#131")%$,"%;.2%2"01"?%1(%"'3&%N"'2%

!"#$"%&'(

)"*&%+#,+-&'+#$"%&'(#*./#0"#'%+10&02#
3#,+'"0/14&01/&"0#'"0/+0/

51-+#4"*&%+#,+-&'+#$"%&'(#6&/7#
'%+10&02#3#,+'"0/14&01/&"0#'"0/+0/

8
9

:8
:9
;8
;9
<8
<9
=8

;8:9#">#
;8:?

;8:9 ;8:= ;8:< ;8:; ;8:: ;8:8 ;88@ ;88A

!.4
*+

>
#"

B
#$

"%
&

'&
+

C

D+1>#"B#E+-&+6
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#$,!()2%=%,&!&+%22!%.!'&,5!/,&(%+,!?,%.0!?,A)./!+$,%*!*,B%,;!/3+,5!3((,3*!&%<%23*!%.!+$,%*!&'?H,=+!<3++,*5!3./!

%.=2'/,! Z)?%2,! D$).,! D)2%=A! 6T',! -)*! *,B%,;! 78"@:5! D,*&).32! J)<('+,*! D)2%=A! 6T',! -)*! *,B%,;! 78"@:5!

#*'&+!Z)?%2,!D$).,!D)2%=A!6T',!-)*!*,B%,;!78"S:5!Z)?%2,!J)<<'.%=3+%).&!D)2%=A!6T',!-)*!*,B%,;!78"S:5!

#*'&+! Z)?%2,! D$).,! 3./! D,*&).32! T%0%+32! I&&%&+3.+! D)2%=A! 6T',! -)*! *,B%,;! 78"S:5! Z)?%2,! D$).,! D)2%=A!
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7 .1 3 .1 Organisations that have no MCD policy  
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7 .1 3 .2 Organisations that have MCD policies, but no cleaning / 
decontaminati on guidance  
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3((*)(*%3+,4! a.,! #,2,($).,! K&,! ()2%=A! *,-, **,/! +)! =).+,.+! %.! 3! Z)?%2,! #,2,($).,! Q! Z)?%2,! T,B%=,&!

D)2%=A5!?'+!%+!;3&!%/,.+%-%,/!+$3+!+$%&!/)='<,.+!;3&!.)!2).0,*!%.!'&,!3./!$3/!.)+!?,,.!*,(23=,/5!<,3.%.0!

&+3--!;,*,!?,%.0!0'%/,/!+)!3!.). V,N%&+,.+!*,&)'*=,4!P%<%23*2A5!%.!3.)+$,*!#*'&+5!+$,!Z)?%2,!D$).,&!()2%=A!

$3/!?,,.!3*=$%B,/!%.!788]!3./!.)+!*,(23=,/5!3./!+$%&!$3/!=).+3%.,/!&(,=%-%=!%.-,=+%).!=).+*)2!=).+,.+[!!

j@##%4"4="2)%.;%)-';;%'2"%2"41($"$%-&'-%4.=1#"%+&.(")%'2"%(.-%)-"21#"Q%\&"N%3'(%="%'%).,23"%.;%
+'-&./"()%5"Q/Q%G]M@9%'($%;.2%-&1)%2"').(%-&"N%)&.,#$%="%3#"'("$%2"/,#'2#N%'($%(.-%,)"$%

?&"2"%&'($)%'2"%+.-"(-1'##N%3.(-'41('-"$Qj%%

!

I&! 3! *,&'2+! )-! +$,! 3*=$%B%.05! +$%&! )*03.%&3+%).! .);! $3/! .)! 0'%/3.=,! ;$,*,! (*,B%)'&2A! +$,*,! $3/! ?,,.!

&)<,4!L.!3! /%--,*,.+! )*03.%&3+%).5!+$,!J2,3.%.0!Z3.30,<,.+!PA&+,<! '&,& !$3./$,2/! /,B%=,&!6P3<&'.0!

h323NA! #3?2,+:! +)! 3'/%+! =2,3.%.0! 2,B,2&! %.! /%--,*,.+! *))<&5! ?'+! %*).%=322A! +$,*,! 3*,! .)! =2,3.%.0! )*!

/,=).+3<%.3+%).!0'%/,2%.,&!-)*!+$,!/,B%=,&!+$,<&,2B,&4!#$,*,!;3&!32&)!23=>!)-! '.%-)*<%+A!%.!+$,!()2%=%,&!

(*)B%/,/!?A!+$,!*,&()./, .+&5!;%+$!B3*%3+%).!%.!+%+2,&5!-)='&5!=).+,.+5!3./!+3*0,+! '&,*!0*)'(!6&+3--5!&,*B%=,!

'&,*&5!3./!B%&%+)*&:5!3&!/,<).&+*3+,/!%.!#3?2,!"@4!I&!.)+,/!?A!D23.%+c!,+!32!678"S:5!+$%&!%.=).&%&+,.=A!$3&!

+$,!()+,.+%32!+)!=3'&,!=).-'&%).!-)*!322!'&,*&5!3./!+$%&!;)'2/!(3*+%='23*2A!?,!+$,!=3&,!-)*!.,;!3./!2)='<!

<,<?,*&!)-!&+3--4! !

!

\'=#"%7J_%\1-#")%.;%+.#131")%3.(-'1(1(/%G B`%3.(-"(- %

Z)?%2,!D$)., ! Z)?%2,!D$).,!D)2%=A!V!Z)?%2,!#,2,($).,!D)2%=A!V!Z)?%2,!#,2,($).,!I./!T,B%=,!D)2%=A!
V!Z)?%2,!D$).,!I./!Z) ?%2,!J)<<'.%=3+%).!MC'%(<,.+!D)2%=A!V!D)2%=A!\)*!X)&(%+32!

L&&',/!Z)?%2,!#,2,($).,&! l !#*'&+!Z)?%2,!D$).,!I./!D,*&).32!T%0%+32!I&&%&+3.+!
D)2%=A!V!D,*&).32!Z)?%2,!D$).,!D)2%=A!V!Z)?%2,!I./!J3<,*3!D$).,&!L.(3+%,.+!I./!
J)<<'.%+A!J2%.%=!I*,3&!D)2%=A!I./!D*)=,/'* ,&!V!Z)?%2,!D$).,!D)2%=A!\)*!P,*B%=,!

K&,*&!I./!_%&%+)*&!l !#*'&+!Z)?%2,!D$).,!h'%/,2%.,&! !
Z)?%2,!T,B%=,&! Z)?%2,!T,B%=,!D)2%=A!V!D)*+3?2,!J)<('+,*!T,B%=,!D)2%=A!l !D,*&).32!J)<('+,*!D)2%=A!

V!Z)?%2,!#,=$.)2)0A!D)2%=A!V!Z)?%2,!J)<('+%.0!D)2%=A!V!D)*+3?2,!J)<('+%.0!D)2%=A!l !
Z)?%2,!T,B%=,!D*)=,/'*,! l !Z)?%2,!T,B%=,!D)2%=A!I./!D*)=,/'*,&!\)*!#*'&+!a;.,/!
T,B%=,&!V!Z)?%2,!J)<('+%.0!T,B%=,!D)2%=A!V!D)*+3?2,!L#!MC'%(<,.+!D)2%=A!V!g3(+)(!

I./!Z)?%2,!T,B%=,!D*)=,/'*,! V!Z)?%2,!J)<('+%.0!U)*>%.0!D)2%=A!
J)<<'.%=3+%).!

T ,B%=,&!
#,2,=)<<'.%=3+%).&!D)2%=A!l !Z)?%2,!J)<<'.%=3+%).&!D)2%=A!V!L.-)*<3+%).!

#,=$.)2)0A!Z)?%2,!J)<<'.%=3+%).&!T,B%=,&!D)2%=A!V!Z)?%2,!J)<<'.%=3+%).!
MC'%(<,.+!D)2%=A!V!g3./2%.,!I./!Z)?%2,!J)<<'.%=3+%).!D)2%=A!V!Z)?%2,!

J)<<'.%=3+%).!T,B%=,&!V!Z)?%2,!D$).,!J 322!D)2%=A!V!h'%/3.=,!a.!Z)?%2,!
J)<<'.%=3+%).!T,B%=,&!6D$).,&:! V!D)2%=A!-)*!+$,!J).+*)2!3./!K&,!)-!Z)?%2,!

J)<<'.%=3+%).!T,B%=,&!V!D)2%=A!\)*!K&,!a-!Z)?%2,!J)<<'.%=3+%).!T,B%=,&!U%+$%.!
X)&(%+32!1'%2/%.0&!V!K&,!a-!Z)?%2,!D$).,&!I./!a+$,*!J)<<'.%=3+%).!I./!
D$)+)0*3($%=!T,B%=,&!D)2%=A!V!D)2%=A!a.!K&,!a-!Z)?%2,!D$).,&!I./!a+$,*!

J)<<'.%=3+%).!T,B%=,&!\)*!P+3--!V!D)2%=A!\)*!#$,!K&,!a-!Z)?%2,!J)<<'.%=3+%).!
MC'%(<,.+!V!#$,!D)&&,&&%).!I./!K&,!a-!Z)?%2,!D$).,&!I./!J)<<'.%=3+%).!

T,B%=,&!1A!D3+%,.+&!I./!#$,%*!_%&%+)*&!
Z)?%2,!T,B%=,!
Z3.30,<,.+ !

Z)?%2,!T,B%=,!Z3.30,<,.+!D)2%=A!V!Z)?%2,!J)<('+%.0!MC'%(<,.+!Z3.30,<,.+!
6Z)?%2,!T,B%=,&!3./!Z,/%3:!D)2%=A!V!Z)?%2,!#,2,($).,!Z3.30,<,.+!D)2%=A! V!

P<3*+($).,!3./!#3?2,+!T,B%=,!Z3.30,<,.+ !
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Z,/%3!T,B%=,&! Z)?%2,!Z,/%3!D*)=,/'*,! V!b,<)B3 ?2,!Z,/%3!D)2%=A!V!J).+*)2!)-!g3(+)(&!3./!
b,<)B3?2,!Z,/%3! V!Z)B,3?2,!Z,/%3!I==,(+3?2,!K&,!D)2%=A!V!P,='*,!K&,!)-!

b,<)B3?2,!P+)*30,!T,B%=,&! V!D)*+3?2,!3./!b,<)B3?2,!Z,/%3!D)2%=A!V!I==,(+3?2,!
K&,&!)-!M2,=+*).%=!Z,/%3!D)2%=A!

K&,!)-!ZJT& ! #,2,($).,!K&,!D)2%=A! V!#,2,($).,!K&,!D)2%=A!6L.=2'/%.0!K&,!a-!Z)?%2,!D$).,&!I./!
D,*&).32!Z)?%2,!D$).,&!a.!#*'&+!1'&%.,&&:! V!Z)?%2,!D$).,!K&,!L.!€W3<,!U%+$$,2/•!

D)2%=A!V!K&,!a-!Z)?%2,!D$).,&!I./!X3./!X,2/!#*3.&=,%B,*&! l !K&,!a-!Z)?%2,!
#,2,($).,&!D)2%=A!l !Z)?%2,!T,B%=,!K&30,!D)2%=A!V!K&,!I./!Z3.30,<,.+!a-!Z)?%2,!
D$).,&!I./!#3?2,+!T,B%=,&! V!K&,!a-!Z)?%2,!#,2,($).,&!I./!U,?mL.+,*.,+!M.3?2,/!

T,B%=,&!L.!J2%.%=32mU3*/!I*,3&!V!K&,!a-!Z)?%2,!D$).,&!L.!Z)+)*!_,$%=2,&!D)2%=A!I./!
D*)=,/'*,! V!Z)?%2,!D$).,&!I==,(+3?2,!K&,!D*)+)=)2! l !Z)?%2,!T,B%=,!I==,(+3?2,!K&,!

D)2%=A!V!K&,!a-!D,*&).32!Z)?%2,!T,B%=,&!D)2%=A!V!K&,!a-!Z)?%2,!#,2,($).,&!I./!
D,*&).32!J)<('+%.0!T,B%=,&!U%+$%.!#*'&+!D*,<%&,&!D)2%=A!V!U)*>%.0!U%+$!Z)?%2,!

T3+3!T,B%=,&!D)2%=A!V!K&,!a-!Z)?%2,!D$).,&!1A!P+3--! V!K&,!1A!P+3--!a-!Z)?%2,!
#,2,($).,&5!DTI&!Q!a+$,*!X3./$,2/!M2,=+*).%=!#,=$.)2)0A!D)2%=A! V!#$,!P3-,!K&,!

I./!Z3.30,<,.+!a-!W). V#*'&+!Z)?%2,!I./!M2,=+*).%=!T,B%=,&!U%+$%.!#*'&+!D*,<%&,&!
\)*!P+3--!I./!P,*B%=,!K&,*&!D)2%=A!V!D)2%=A!I./!D*)=,/'*,!\)*!#$,!K&,!a-!Z)?%2,!

D$).,&!1A!P,*B%=,!K&, *&!L.!L.(3+%,.+!I*,3&!V!W,+;)*>!L.+,*.,+!I./!Z)?%2,!
J)<('+%.0!K&30,!D)2%=A!V!D)2%=A!\)*!#$,!D'*=$3&,!I./!K&,!a-!#*'&+!Z)?%2,!

#,2,($).,&!I./!D30,*&! V!D)2%=A!a.!#$,!K&,!1A!P,*B%=,!K&,*&!a-!Z)?%2,!#,2,($).,&!
I./!a+$,*!T,B%=,&! l !D)2%=A!I./!D*)=,/'*,!\)*!#$,!I2 2)=3+%).!I./!P3-,!K&,!a-!

Z)?%2,!D$).,&!I./!D30,*&!L.=)*()*3+%.0!I!D,*&).32!K&,!P=$,<,! V!K&,!I./!P'((2A!
a-!P+3--!Z)?%2,!#,2,($).,&! V!D)*+3?2,!I./!Z)?%2,!T,B%=,&!P3-,!K&30,!D*)=,/'*,! V!
Z)?%2,!D$).,mP<3*+!T,B%=,!I22)=3+%).!I./!K&30,!D)2%=A!l !Z)?%2,!T,B%=,!K&30,!Q!

P,='*%+A!D)2%=A!V!P3-,!K&,!a-!Z)?%2,!D$).,&!I+!U)*>!D)2%=A !
b,=)*/%.0!
T,B%=,&!

b,=)*/%.0!)-!D3+%,.+&!?A!€.3<,!;%+$$,2/•!P+3--!D)2%=A!V!K&,!3./!P+)*30,!)-!I'/%)!
b,=)*/%.0&!3./!L<30,&!D)2%=A!V!D$)+)0*3($A5!_%/,)!3./!I'/%)!b,=)*/%.0!-)*!W). V

J2%.%=32!D'*()&,&!).!€.3<,!;%+$$,2/•!D*,<%&,&!D)2%=A!%.!b,23+%).!+)!D3+%,.+&5!_%&%+)*&5!
P+3--!3./!a+$,*!Z,<?,*&!)-!+$,!D'?2%=! V!D*)=,/'*,!-)*!+$,!I((*)(*%3+,!K&,!)-!_%/,)!

3./!D$)+)0*3($%=!MC'%(<,.+!%.!+$,!#*'&+!V!D)2%=A!).!+$,!D*)/'=+%).!3./!K&,!)-!
D$)+)0*3($%=!3./!B%/,)!*,=)*/%.0&!)-!(3+%,.+&!V!D$)+)0*3($A!3./!_%/,)!b,=)*/%.0&!
)-!(3+%,.+&!-)*!J2%.%=32!3./!P,*B%=,!K&,!V!K&,!)-!Z)?%2,!D$).,&mM2,=+*).%=!b,=)*/%.0!

MC'%(<,.+!?A!(,)(2,!;$)!'&,!&,*B%=,&!3./!B%&%+)*&!%.!=2%.%=32!3*,3&!
b,<)+,!K&, ! Z)?%2,!J)<('+%.0!3./!U)*>% .0!-*)<!X)<,!D)2%=A! V!a--V&%+,!K&,!3./!P,='*%+A!)-!

D)*+3?2,!J)<('+%.0!T,B%=,&!3./!L.-)*<3+%).!D)2%=A!V!Z)?%2,!3./!b,<)+,!I==,&&!
U)*>%.0!P,='*%+A!D)2%=A!3./!D*)=,/'*,!V!!b,<)+,!3==,&&!()2%=A!l !Z)?%2,!T,B%=,!3./!

b,<)+,!U)*>%.0!D)2%=A!V!Z)?%2,!=)<('+%.0!Q!+,2,;)*>%.0!()2%=A!V!Z)?%2,!U)*>%.0!
h'%/,2%.,&!V!Z)?%2,!J)<('+%.0!3./!L.-)*<3+%).!X3./2%.0!D)2%=A!V!b,<)+,!U)*>%.0!Q!

Z)?%2,!T,B%=,&!P,='*%+A!P+3./3*/!V!Z)?%2,!L.-)*<3+%).!X3./2%.0!D)2%=A!V!D)*+3?2,!
J)<('+,*!3./!Z)?%2,!U)*>%.0! V!Z)?%2,m*,<)+,!;)*>%.0!()2%=A!

P,='*%+A! LJ#!P,='*%+A!D)2%=A!V!L#!Z)?%2,!T,B%=,!P,='*%+A!D)2%=A!V!L#!PA&+,<&!J2%.%=32!P3-,+A!
D)2%=A!V!L.-)*<3+%).!P,='*%+A!D)2%=A!V!L.-)*<3+%).!Z3.30,<,.+!3./!#,=$.)2)0A!

P,='*%+A!D)2%=A!V!T3+3!,.=*A(+%).!()2%=A!
D,*&).32!
T,B%=,!

K&%.0!v)'*!a;.!Z)?%2,!T,B%=,! -)*!U)*>!D'*()&,&!D)2%=A!V!1*%.0!v)'*!a;.!T,B%=,!
D)2%=A!V!1vaT!D)2%=A!V!1vaT!P+3./3*/&! !

P(,=%-%=!T,B%=,! %D3/!K&30,!D)2%=A!l !%D3/!K&,*!h'%/, !
P)=%32!

W,+;)*>&!
P)=%32!Z,/%3!h'%/,2%.,&!l !P)=%32!W,+;)*>%.0!D)2%=A!

J2)+$%.0! T*,&&!J)/,! l !K.%-)*<!D)2%=A!
!
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7 .1 3 .3 Organisations that have policies or guidelines for cleaning / 
decontamination of MCDs  

7 .13.3.1  Bans on devices  

P)<,! ()2%=%,&! (*)$%?%+,/! ZJT&5! 3./! (3*+%='23*2A! <)?%2,! ($).,&5! -*)<! ?,%.0! '&,/! %.! +$,! $,32+$=3*,!

,.B%*).<,.+5! ?'+! +$%&! ;3&! .,B,*! 3&&)=%3+,/! ;%+$!%.-,=+%).! =).+*)25! *3+$,*! +$,! )+$,*! %&&',&! (*,B%)'&2A!

/%&='&&,/4! a.,! &'=$! #,2,($).,! 3./! Z)?%2,! D$).,! ()2%=A5! +$3+! ;3&! /',! -)*! *,B%,;! %.! 78""5! *,C'%*,/!

3.A).,! ;)*>%.0!).!+$,! (*,<%&,&!+)!&;%+=$!(,*&).32!<)?%2,!($).,&!)--! /'*%.0! ;)*>%.0!$)'*&5!,N=,(+!-)*!

'.(3 %/!<,32!?*,3>&4!#$%&!;3&!3!=)<<).!+$,<,!%.!<)?%2,!($).,!()2%=%,&5!;$,*,!+$,!3%<!;3&!+)!(*,B,.+!

.). V;)*> V*,23+,/! '&,4! ! I.)+$,*! ()2%=A5! ;*%++,.! %.! 78"75! ;,.+! -'*+$,*5! 3./! ;$%2&+! <)?%2,! ($).,! '&,! ;3&!

303%.!?3..,/!-)*!&+3--!;$,.!/,2%B,*%.0!(3+%,.+!=3*,5!3*,3&!)-!+$,!$)&(%+32!;,*,!32&)!/,&%0.3+,/!3&!,%+$,*!

D*)$%?%+,/5!b,&+*%=+,/5!)*!D,*<%++,/!-)*!<)?%2,!($).,! '&,!?A!,B,*A).,!).!+$,!(*,<%&,&4!I22)=3+%).!)-!3.!

3*,3! +)! 3! =3+,0)*A! ;3&! ?3&,/! '().! +$,! (*,B32,.=,! )-! &,.&%+%B,! ,C'%(<,.+! 3./! +$,! ()+,.+%32! -)*! MZ!

%.+,*-,*,.=,5!3./!3&!&'=$5!%+!;3&!+$,!L.+,.&%B,!J3*,!K.%+5!+$,!X%0$!T,(,./,.=A!K.%+5!a(,*3+%.0!#$,3+*,&5!

3./!b,=)B,*A!3*,3&5!+$3+!;,*,!=23&&%-%,/!3&!$%0$,&+!*%&>4!X,*,5!<)?%2,!($).,!'&,!;3&!.)+!(,*<%++,/!3./!

+$,A!$3/!+)!?,!&;%+=$,/!)--!'.2,&&!3!(3+%,.+!$3/!&(,=%-%=!=)<<'.%=3+%).!)*!=3*,*!.,,/&5!)*!%.!+$,!=3&,!)-!

3!=2%.%=32!,<,*0,.=A!-)*!&+3--!<,<?,*&^!?'+! ,B,.! -)*!+$,&,5!3!7<!(,*%<,+,*!&+%22!.,,/,/!+)! ,N%&+!3*)'./!

()+,.+%322A! &,.&%+%B,! ,C'%(<,.+4! _%&%+)*&F! '&,! )-! <)?%2,! ($).,&! ;3&! &+*%=+2A! (*)$%?%+,/! 3./! +$,A! $3/! +)!

2,3B,!?,-)*,!<3>%.0!)*!+3>%.0!3.A!($).,!=322&4!!

7 .13.3.2  Vague policies  

D)2%=%,&!3*,!/,B,2)(,/!+)!,&+3?2%&$!'.%-)*<!(*)+)=)2&!-)*!,B,*A!(3+%,.+5!+)!/%=+3+,!3=+%).&!3./!*,%.-)*=,!+$,!

/,=%&%).! <3>%.0! (*)=,&&! 3&! ;,22! 3&! ,.&'*,! (,*-)*<3.=,! %&! =).&%&+,.+! 3./! <,,+&! +$,! %.&+%+'+%).~&! 3./!

(3+%,.+~&!.,,/&!6T,3.5!78"8: 4!X);,B,*5!3&!(*,B%)'&2A!<,.+%).,/5!&,B,*32!)*03.%&3+%).&!*,-,**,/!'&,*&!+)!

+$,%*!T,=).+3<%.3+%).! ()2%=A!6)*!&%<%23*:5!?'+! ;$,.!%.+,**)03+,/!+$,! /)='<,.+&!-3%2,/!+)!%.=2'/,!=).+,.+!

&(,=%-%=!+)!ZJT&4!#$,*,! ;,*,!&)<,! ()2%=%,&!+$3+!/%/!%.=2'/,!+$%&!%.-)*<3+%).5! '&'322A!%.!+$,!3((,./%=,&!

;$,*,!+3?2,&!2%&+,/!,C'%(<,.+5!=2,3.%.0!<,+$)/&5!-*,C',.=A5!3./!;$)!%&!*,&().&%?2,5!?'+!%.!<3.A!=3&,&!

+$,*,!;,*, !=,22&!%.!+$,!+3?2,&!+$3+!;,*,!?23.>5!=).+3%.%.0!.)!%.-)*<3+%).5!;%+$!.)!,N(23.3+%).!-)*!;$A!+$%&!

&$)'2/!?,4!L+!;3&!32&)!+$,!=3&,!+$3+!3.A!<,.+%).!)-!ZJT&!).2A!*,-,**,/!+)!+$)&,!'&,/!?A!&+3--!<,<?,*&5!

.)+! &,*B%=,! '&,*! )*! B%&%+)*&4! ! J3+,0)*%&3+%).! )-! ZJT&! 3&! `2);! *%&>F! 32&)! )==3&%).322A! )=='**,/! %.! +$,&,!

()2%=%,&5! <3>%.0! +$,<! &'?H,=+! +)! =2,3.%.0! ?,+;,,.! ,3=$! (3+%,.+! '&,5! 3./! -)*! +$,<! +)! ?,! 2̀"/,#'2#N%

3#"'("$ F!3&!(3*+!)-!+$,!;3*/m/,(3*+<,.+!=2,3.%.0!&=$,/'2,4! !

!

a.,!()2%=A5!;$%=$!,N(%*,/!%.!78"8!3./!$3/!A,+!+)!?,!'(/3+,/5!&+3+,/!+$3+!%+&!('*()&,!;3&!i -.%"(),2"%-&'-%

-&"%,)"%.;%4.=1#"%+&.(")%'($%.-&"2%3.44,(13'-1.(%$"013")%.(%-2,)-%+2"41)")%-'<")%+#'3"%.(#N%1(%-&"%=")-%

1(-"2")-)%.;%+'-1"(-)E%)-';;%'($%-&"%+,=#13‚5!$);,B,*5!+$,!=).+,.+!;3&!).2A!/%*,=+,/!3+!&+3--!< ,<?,*&5!3./!
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7 .13.3.3  Specific cleaning/decontamination guidance  
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3((*)B,/!=3&,&5!$);,B,*5!+$%&!*,2%,/!).!+$,!'&,*!('++%.0!3!$,3/($).,!?'.0!3./!3!&,32!-)*!+$,!=$3*0%.0!
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"]8=<:5!3./!+)!)(,*3+,!%.!?)+$!, N+*,<,2A!2);!3./!$%0$!+,<(,*3+'*,&5!;3&!'&,/!?A!&,B,*32!)*03.%&3+%).&5!
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L.!=).+*3&+5!&3.%+%&%.0!;%(,&!;,*,!+$,!(*,-,**,/!<,+$)/!3+!3.)+$,*!#*'&+!-)*!?)+$!*)'+%.,!=2,3.%.0!)-!+$,!
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<).%+)*&! 3./! <%=,:! ;,*,! +)! ?,! =2,3.,/! /3 %2A! '&%.0! P3.%VJ2)+$! E8! ;%(,&4! #$,&,! %.&+*'=+%).&! ;,*,5!

$);,B,*5!).2A!-)*!&+3--!'&,!3./!*,23+,!+)!+,=$.)2)0A!(*)B%/,/!?A!+$,!)*03.%&3+%).5!*3+$,*!+$3.!+$,!(,*&).32!

/,B%=,&! )-! &+3--! )*! &,*B%=,! '&,*&! 3./! B%&%+)*&4! \)*! ).,! 3<?'23.=,! &,*B%=,5! ZJT&! ;,*,! %.=2'/, /! %.! +$,!
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a.,!)*03.%&3+%).!(*)/'=,/!3!=2,3.%.0!(*)+)=)2!&(,=%-%=322A!-)*!%D3/&!3./!)+$,*!ZJT&5!;%+$!B,*A!/,+3%2,/!

%.&+*'=+%).&! ).!+$,! (*)=,/'*,!+)!?,! -)22);,/4!U$,*,3&! )+$,*! ()2%=%,&! )==3&%).322A! *,-,**,/! '&,*&!+)!+$,!

<3.'-3=+'*,*&F!0'%/3.=,!-)*!=2,3.%.04!#$,!23++,*!;3&!+$,!).2A!/)= '<,.+!+$3+!3=>.);2,/0,/!+$,!2%<%+3+%).&!

)-! +$,! <3.'-3=+'*,*F&! %.&+*'=+%).&! -)*! /,=).+3<%.3+%).! )-! /,B%=,&! %.! +$,! =2%.%=32! ,.B%*).<,.+5! 3./!
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7 .13.3.4  Service Users and Visitors  

#$,*,!;,*,!B,*A!-,;!()2%=%,&!+$3+!*,-,**,/!+)!+$,!%.-,=+%).!=).+*)2!)-!ZJT&!'&,/!?A!&,*B%=,! '&,*&4!L.!3.!

)*03.%&3+%).!+$3+!(*)B%/,/!&,(3*3+,!0'%/3.=,!).!+$,!`T)F&!3./!T).F+&!)-!'&%.0!ZJT&F5!-)*!&+3--!<,<?,*&5!

3./!(3+%,.+!3./!B%&%+)*&5!).2A!+$,!-)*<,*!;,*,!3/B%&,/!3?)'+!%.-,=+%).!=).+*)25!3./!+$%&!;3&!).2A!+$3+!iN.,2%

$"013"%4'N%(.-%="%),;;131"(-#N%3#"'(%-.%="%,)"$%1(%)-"21#"%.2%+2.-"3-"$%'2"') j5!;%+$!.)!%.-)*<3+%).!).!$);!

+)!/,+,*<%.,!+$%&5!)*!;$3+!+)!/)!%-!%+!;3&!+$,!=3&,4!L.!).,!)*03.%&3+%).5!;$%=$!$3/!h'%/3.=,!).!+$,!P3-,!

K&,!)-!Z)?%2,!D$).,&!3./!)+$,*!Z)?%2,!J)<<'.%=3+%).!T,B%=,&!%.!J2%.%=32!I*,3&5!+$,*,!;3&!*,-,*,.=,!+)!

ZJT&! ?,%.0! <3/, ! 3B3%23?2,! -)*! (3+%,.+! '&,5! 3./! -)*! +$,! /,B%=,&! +)! ?,! =2,3.,/! ;%+$! /,+,*0,.+! ;%(,&!



!

"E] !

!

! !

!

?,+;,,.! ,3=$! '&,5! ?'+! +$,*,! ;3&! .)! -'*+$,*! =).+,.+! *,03*/%.0! +$,! '&,! )-! (,*&).32! /,B%=,&4! #$,! ).2A!

,N3<(2,! )-! +$%&! ;3&!3!<)?%2,! ($).,! ()2%=A5!+$3+!$3/! ?,,.! /',! -)*! *,B%,;!%. !78""5!&+3+%.0!+$3+!&,*B%=,!

'&,*&F!/,B%=,&!=)'2/!?,!3!i +.))1=#"%0"&13#"%-.%-2'();"2%1(;"3-1.(%;2.4%+"2).(%-.%+"2).(j5!3./!3&!3!*,&'2+!%+!

3/B%&,/! &,*B%=,! '&,*&! +$3+! +$,%*! <)?%2,! ($).,&! ;,*,! *,&+*%=+,/! +)! (,*&).32! '&,5! 3./! ;,*,! .)+! +)! ?,!

(3&&,/!-*)<!(3+%,.+! +)!(3+%,.+4!MB,.!$,*,5! ;$,.!+$,!*%&>!$3/!?,,.!3=>.);2,/0,/5!+$,*,! ;3&!.)! -'*+$,*!

0'%/3.=,! ).!3.A!=2,3.%.0!)*! /,=).+3<%.3+%).! (*)=,/'*,&4!#$,*,! ;,*,! .)! ()2%=%,&!+$3+!%.-)*<,/!B%&%+)*&!

).! %.-,=+%).! =).+*)2! (*3=+%=,&! -)*! +$,%*! /,B%=,&^! +$,! ).2A! ()2%=%,&! *,23+,/! +)! +$%&! 0*)'(! %.B)2B,/! +$,!

*,&+*%=+%).!)-!'&,5!3&!(*,B%)'&2A!<,.+%).,/4!

7 .1 4  Conclusion  

#$,!=*)&&V=).+3<%.3+%).!()+,.+%32!)-!ZJT&!%&!.)+!?,%.0!3//*,&&,/!%.!WXP!)*03.%&3+%).&!%.!<3%.23./!KO4!

U$,*,! /,B%=,&! $3B,! ?,,.! ('*=$3&,/! 3./! ,<(2)A,/! %.! (3+%,.+! =3*, ! (*3=+%=,&5! +$,*,! 3*,! )==3&%).32!

*,=)<<,./3+%).&!-)*!%.-,=+%).!=).+*)25!?'+!+$,*,!%&!%.=).&%&+,.=A!%.!;$,*,!+$%&!%.-)*<3+%).!%&!(*,&,.+,/5!

+$,! =).+,.+! 3./! 3&&)=%3+,/! *,=)<<,./3+%).&! B3*A! 3=*)&&! +$,! /%--,*,.+! )*03.%&3+%).&5! +$,! %.&+*'=+%).&!

)-+,.!23=>!&'--%=%,.+!%.-)*<3+%).!+)!,.&'*,!3=='*3+,!3/$,*,.=,5!+$,A!3*,!)(,.!+)!%./%B%/'32!%.+,*(*,+3+%).5!

3./!.).,!)-!+$,!()2%=%,&!<3>,!*,-,*,.=,!+)!3.!3((*)(*%3+,!'( V+)V/3+,!,B%/,.=,!?3&,4! !

!

#$,!+,*<!`*,0'23*2AF!%&!32&)!)-+,.!'&,/!%.!()2%=%,&!-)*!+$,!-*,C',.=A!)-!=2,3.%.0m/,=).+3<%.3+%).!-)*!ZJT&5!

?'+!+$%&!%&!.)+!3!/,-%.,/!+%<,&=32,5!3./!3&!&'=$!%&!)(,.!+)!%.+,*(*,+3+%).!3./!=3'&,&!/%--%='2+A!%.!3'/%+%.0!

+$,! 3/$,*,.=,! +)! %.&+*'=+%).4! I&! 3! *,&'2+5! +$,*,! %&! *,32! ()+,.+%32! -)*! ZJT&! +)! ?,! %.B)2B,/! %.! +$,! =*)&&!

=).+3<%.3+%).! )-! (,*&)..,25! ,C'%(<,.+! 3./! &'*-3=,&4! D)2%=%,&! 3//*,&&%.0! +$,! /,=).+3<%.3+%).! )-!

(,*&).32! /,B%=,&! 3*,! ,B,.! <)*,! 2%<%+,/! %.! .'<?,*! 3./! =).+,.+5! 3./! -3=,! +$,! &3<,! %&&',&! %.! +,*<&! )-!

=).+,.+5!=23*%+A!,+=45!A,+!%+!%&!+$,&,!/,B%=,&!+$3+!3*,!*)'+%.,2A!?,%.0!'&,/!%.!?)+$!=2%.%=32!3./!&)=%32m$)<,!

&,++%.0&5! -3=%2%+3+%.0! +$,! +*3.&-,*! )-! <%=*))*03.%&<&! ?,+;,,.! +$,! $,32+$=3*,! ,.B%*).<,.+! 3./! +$,! ;%/,*!

()('23+%).4! I.A! ,B%/,.=, V?3&,/! 0'%/3.=,! -)*! +$,! /,=).+3<%.3+%).! )-! ZJT&5! +$3+! =3.! ?,! 3/)(+,/! 3&!

()2%=A!%.!322!)*03.%&3+%).&5!;)'2/!.,,/!+)!3//*,&&!+$,!&$)*+-322&!/,&=*%?,/!3?)B,!%-!%+!;,*,!+)!*,/'=,!+$,!

()+,.+%32!-)*!ZJT&!+)!3=+!3&!-)<%+,&4!

!



!

"EG!

!

! !

!

Chapter 8  

Summary and Discussion  
! !
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8 .1 Introduction  

#$,! =$3(+,*! /%&='&&,&! 3./! &'<<3*%&,&! +$,! <3%.! -%./%.0&! )'+2%.,/! %.! (*,B%)'&! =$3(+,*&4! #$%&!

=).+,N+'32%&,&!+$,!)'+=)<,&!%.+)!3!2%&+!)-!=*%+,*%3!+$3+!=3.!%.-)*<!-'+'*,!ZJT!()2%=A!/,B,2)(<,.+5!;$%=$!%&!

+$,.! 3.32A&,/! 303%.&+! +$,! =*%+%=32! =).+*)2! ()%.+&! /,&=*%?,/! /'*%.0! +$,! $3c3*/! 3.32A&%&4! b,32V;)*2/!

3((2%=3+%).! )-! +$,! JJD&! %.! +$,! (,*%)(,*3+%B,! &,++%.0! %&! /,&=*%?,/5! './,*(%..,/! ?A! 3&&,&&<,.+! )-! +$,!

0'%/3.=,!303%.&+!/3+3!=)22,=+,/!%.!+$%&!&+'/A4%

8 .2 Contaminated mobile devices  

\)*! <3.A! (,)(2,5! <)?%2,! /,B%=,&! 3*,! ,<(2)A,/! -*)<! +$,! <)<,.+! +$,%*! '&,*! 3;3>,.&5! >,,(%.0! +$,<!

=)..,=+,/!;%+$!+$,!;)*2/5!(*)B%/%.0!,.+,*+3%.<,.+!3+!<,32+%<,&!3./!/'*%.0!H)'*.,A&5!+$,A!3*,!+3>,.!%.+)!

;)*>!3./!&)=%32!&=,.3*%)&5!3./! ,B,.!%.+)!+$,!?3+$*))<4!U%+$! )B,*! "E5888!<)?%2,! /,B%=,&!$3B%.0!?,,.!

+,&+,/!-)*!+$,!(*,&,.=,!)-! <%=*))*03.%&<&5!+$,!*,&'2+3.+!,B%/,.=,!/,<).&+*3+, &!+$3+!ZJT&!3*,!(*).,!+)!

=).+3<%.3+%).4! Z%=*)?%)2)0%=32! &'*-3=,! ='2+'*,&! =3.! ?,! C'32%+3+%B,! 6(3+$)0,.! (*,&,.=,! )*! 3?&,.=,:! )*!

C'3.+%+3+%B,!63,*)?%=!=)2).A!=)'.+&5!IJJ:5!3./!+$%&!+,&+%.0!$3&!/,+,*<%.,/!+$3+!)B,*!"88!/%--,*,.+! &(,=%,&!

)-!<%=*))*03.%&<&!=3.!?,!-)'./!).!+$,&,!/,B%=,&5!%.=2'/%.0!(3+$)0,.&!3./!<'2+% V/*'0!*,&%&+3.+!&+*3%.&4!

X);,B,*5! 3! 23=>! )-! =).&%&+,.=A! %.! +$,! +,&+%.0! (*)=,/'*,&! %.+*)/'=,&! B3*%3?2,&! %.+)! =)<(3*%&).! )-! +$,!

*,&'2+&4! U$%2&+! +$,! 23?)*3+)*A! (23+%.0! 3./! %/,.+%-%=3+%).! (*)=,&&,&! 3*,! 0,.,*322A! &+3./3*/%&,/5! +$,!

&+*3+,0%,&!-)*!&3<(2%.0!+$,!<%=*))*03.%&<&!).!+$,!/,B%=,&!3*,!.)+4!P)<,!&+'/%,&!$3*B,&+!H'&+!+$,!-*).+!)-!

+$,! /,B%=,&5!;$%2&+!)+$,*&!H'&+!+$,!?3=>4!#$,!>,A(3/5!<)'+$(%,=,!3./! ,3*(%,=,!<3A!*,=,%B,!3++,.+%).!%.!

)+$,*!*,&,3*=$!6-)*!/,B%=,!<)/,2&!+$3+!$3B,!+$,<:5!3./!2%>,;%&,!+$,!&%/,&!)-!+$,!/,B%=,!3*,!)==3&%).322A!

%.=2'/,/!%.!+$,!/3+3!=)22,=+%).4!T,&(%+,!'&,*&!=)<%.0!%.+)!=).+3=+!;%+$!+$,!-*).+5!?3=>!3./!&%/,&!)-!<)?%2,!

/,B%=,&!;$%2&+!$3./2%.0!+$,<5!).2A!"]f!)-!&+'/%,&!$3B,!+,&+,/!+$,!=)<(2,+,!)'+,*!&'*-3=,4!L.!3//%+%).5!+$,!

B3*%,/!'&,!)-!/*A!&;3?&5!&;3?&!<)%&+,.,/!;%+$!3!.'<?,*!)-!-2'%/&5!=).+3=+!(23+,&5!3./!)+$,*!<,+$)/&!-)*!

=)22,=+%).5! =)<?%.,/! ;%+$! B3*%)'&! +*3.&()*+! <,/%3! 6)*! .).,! 3+! 322:5! -'*+$,*! %<(3=+&! ).! ;$%=$!

<%=*))*03.%&<&! ;%22! ?,! +*3.&-,**,/! -*)<! +$,! &'*-3=,5! 3./! &'?&,C',.+2A! *,<3%.! B%3?2,! -)*! 0*);+$! 3./!

%/,.+%-%=3+%).!%.!+$,!23?)*3+)*A4!!

!

#$,!)'+=)<,&!)-!+$,!<)?%2,!($).,!+,&+%.0!%.!+$%&!*,&,3*=$5!(*,&,.+,/!%.!J$3(+,* !75!-'*+$,*!C',&+%).&!+$,!

B32%/%+A! )-!+$,! ,N%&+%.0! /3+3! ).!<)?%2,! /,B%=,!=).+3<%.3+%).5!?A!%/,.+%-A%.0!+$3+!&3<(2%.0!<)?%2,! /,B%=,!

&'*-3=,&! ;%+$! +;)! <,+$)/&5! <)%&+! &;3?! -)22);,/! ?A! =).+3=+! (23+,5! *,&'2+&! %.! +$,! =)22,=+%).! )-!

<%=*))*03.%&<&! +$3+! ;)'2/! )+$,*;%&,! .)+! ?,! $3*B,&+,/4! #$,*,! ;,*,! )==3&%).&! %.! +$%&! /3+3! =)22,=+%).!

;$,*,!+$,!()&+ V&;3??%.0!=).+3=+!(23+,!%&)23+,/!)*03.%&<&!.)+!(%=>,/!'(!?A!+$,!&;3?5!;$%=$!<,3.&!+$3+!

;%+$)'+!+$%&5!+$,!&;3?!+,&+!32).,!;)'2/!$3B,!%./%=3+,/!.)!=).+3<%.3+%).!;3&!(*,&,.+4!I22!&+'/%,&!+)V/3+,!

,<(2 )A! &%.02,V&3<(2%.0! <,+$)/&! -)*! +$,%*! /3+3! =)22,=+%).5! ;$%=$! &'00,&+&! './,*V*,()*+%.0! )-! +$,! 3=+'32!

&'*-3=,!=).+3<%.3+%).!<3A!$3B,!)=='**,/!%.!,B,*A!=3&,4!L+!$3&!?,,.!(*)()&,/!+$3+!)B,*!EYf!)-!/,B%=,&!

+,&+,/!3*,!-*,,!-*)<!=).+3<%.3+%).5!3+!+%<,&!/,&=*%?,/!?A!+$,!*,&,3*=$,*&!3&!`&+,*%2,F!6I2VI.%!,+!3245!78"S^!

P$3*<3!,+!3245!78"Y:5!;$%=$!/,<). &+*3+,&!%.3/,C'3=%,&!%.!+$,!/3+3!=)22,=+%).!3./!23=>!)-!'./,*&+3./%.0!
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)-! +$,! +,*<! ?,%.0! '&,/5! *3+$,*! +$3.! /,&=*%?%.0! +$,! =).+3<%.3+%).! 2,B,2&! )-! +$,! /,B%=,&4! L./,,/5! +$%&!

*,&,3*=$!3./!).2A!]f!)-!(*,B%)'&!%.B,&+%03+%).&5!-)'./!=).+3<%.3+%).!).!322!/,B%=,&!+,&+,/5!,404!M0,*+!,+!

3245!678"Y:5!L?*3$%<!,+!3245!678"@:5!L2'&3.A3!,+!3245!678"7:5!3./!Z)-)2)*'.&$)!Q!a.;,5!678"S:4!h%B,.!;$3+!

%&!>.);.!3?)'+!+$,!<%=*)?%32!2)3/!)-!+$,!$'<3.!&>%.5!+$,!%/,3!+$3+!3!<)?%2,!/,B%=,!;)'2/!?,!<%=*)?,!-*,,!

&$)'2/!$3B,!*3%&,/!(*)=,/'*32!C',&+%).&!%.!+$,!%.B,&+%03+%).&!=).=,*.,/5!&%.=,!%+!%&!%.=).=,%B3?2,!+$3+!3!

$3./!=).+3=+!&'*-3=,!;)'2/!?,! 3?&,.+!)-!3.A!<%=*))*03.%&<&4!L.!=3**A%.0!)'+!*,(,3+,/! +,&+%.0!)-!/,B%=,&!

3+!<'2+%(2,!&3<(2%.0!,B,.+&5!+$%&!&+'/A!$3&!32&)! '.%C',2A!/,<).&+*3+,/!+$3+!=).+3<%.3+%).!%&!.)+!&+3?2,5!

;%+$!.)!=).&%&+,.=A!%.!+$,!.'<?,*&!)*!(*,&,.=,!)-!<%=*))*03.%&<&4! L.!(3*+%='23*5!+$,!/3+3!%./%=3+,/!+$3+!

+$,! (*,&,.=,! )-! 3.+%?%)+%=V*,&%&+3.+! )*03.%&<&! 6ZbPI:! B3*%,/! =).&%/,*3?2A! ?,+;,,.! %./%B%/'32&! 3./!

?,+;,,.! &3<(2%.0! ,B,.+&! )-! +$,! &3<,! %./%B%/'324! I&! &'=$5! +$,! ,N%&+%.0! *,&,3*=$! =3**%,/! )'+! ).! &%.02,!

+,&+%.0! ,B,.+&5! <'&+! ?,! *,B%,;,/! %.! +$,! =).+,N+! +$3+! *,&'2+&! 3*,! *,2,B3.+! +)! +$,! +%<,! +$3+! ,N3<%.3+%).!

)=='**,/5!3./!&$)'2/!.)+!?,!=).&%/,*,/!3!=).&+3.+4 !

8 .3 Healthcare and MCDs  

Z)?%2,!/,B%=,!'&,!%&!).!+$,!%.=*,3&,5!3./!+$%&!%&!*,-2,=+,/!%.!+$,!$,32+$=3*,!&,++%.05!;$,*,!+$,A!3*,!'+%2%c,/!

-)*!?)+$! -)*<32!=3*, V*,23+,/! *,3&).&5!3./! -)*! ;%/,*!&)=%32!3./!=)<<'.%=3+%).! ('*()&,&4!MB%/,.=,! -*)<!

)B,*! "88! &+'/%,&! %.B,&+%03+%.0! +$,! <%=*))*03.%&<&! ).! XJU&F! ZJT&5! %.=2'/%.0! =)<(3*%&).! )-!

=).+3<%.3+%).! 2,B,2&! 303%.&+! /,B%=,&! );.,/! ?A! <,<?,*&! )-! +$,! 0,.,*32! ('?2%=5! (*)B%/,&! .)! =).&%&+,.+!

,B%/,.=,! +$3+! ,%+$,*! 0*)'(F&! /,B%=,&! 3*,! <)*,! =).+3<%.3+,/! +$3.! +$,! )+$,*4! #$,*,! %&! 32&)! .)! <,+$)/!

3B3%23?2,!-)*!%<<,/%3+,!&=*,,.%.0!)-!ZJT&5!+)!/,+,*<%.,!+$,!,N%&+,.=,!)-!<%=*))*03.%&<&4!I&!&'=$5!3.A!

ZJT!?*)'0$+!%.+)!+$,!$,32+$=3*,!,.B%*).<,.+!%&!3!()+,.+%32!=).+3<%.3+%).!$3c3*/!3./!<3A!=).+*%?'+,!+)!

=*)&&!%.-,=+%).V*,23+,/!%3+*)0,.%=!)'+=)<,&4!!

!

T,&(%+,!M'*)(,3.! J)<<%&&%).5! 678"9: ! 3./! KP! \TI5! 678"E: ! *,=)0.%+%).! +$3+! &)-+;3*,! 63((&:! ).! +$,!

ZJT&!=3.!?,!*,0'23+,/!3&!<,/%=32!/,B%=,&5!+$,!ZJT&!+$,<&,2B,&!3*,!.)+5!3./!3*,!.)+!/,&%0.,/!- )*!'&,!

%.! +$,! $,32+$=3*,! ,.B%*).<,.+! 6I((2,! L.=45! 78"9=:4! L-! +$,A! ;,*,5! +$,.! +$,! <3.'-3=+'*,*&! ;)'2/! ?,!

*,&().&%?2,!-)*!,.&'*%.0!+$,A!;,*,!-%+!-)*!('*()&,!3./!3?2,!+)!?,!/,=).+3<%.3+,/!%.!+$,!&3<,!<3..,*!3&!

)+$,*! ,C'%(<,.+4! L.! +$,! KO5! +$,*,! %&! 2%++2,! %.&+*'=+%).! -*)<! h)B,*.<,.+! )*! .3+%).32! ?)/%,&5! ).! <)?%2,!

/,B%=,!=).+3<%.3+%).4!1,&+!(*3=+%=,!0'%/3.=,!(*)B%/,/!?A!+$,!T,(3*+<,.+!)-!X,32+$! 6TX5!788G:!).!`K&%.0!

Z)?%2,!D$).,&!%.!WXP!X)&(%+32&F!&'(()*+&!(3+%,.+&!?,%.0!0%B,.!+$,!;%/,&+!()&&%?2,!'&,!)-!<)?%2,!($).,&!

%.!$)&(%+32&5!&'(,*&,/%.0!(*,B%)'&!3/B%=,!+$3+!+$,&,!/,B%=,&!&$)'2/!?,!?3..,/4!#$,!/)='<,.+!*,-,*&!+)!

%+&,2-!3&!3!*,-,*,.=,!-)*!WXP!#*'&+&5!3./!&3A&!+$3+!322!$)&(%+32&!&$)'2/!$3B,!3!<)?%2,!($).,! ()2%=A5!A,+!

+$%&!*,&,3*=$!$3&!/,+,*<%.,/!+$3+!).2A!Y]f!)-!)*03.%&3+%).&!='**,.+2A!/)!&)5!3./!).2A!""f!=).+3%.!3.A!

-)*<! )-! /,=).+3<%.3+%).! %.&+*'=+%).&4! L.=2'/,/! %.! +$,! TX! 0'%/3.=,! /)='<,.+! 3*,! 3*,3&! )-! ()+,.+%32!

=).=,*.! *,23+%.0!+)! /,B%=,! '&,!%.!$)&(%+32&5!%.=2'/%.0!+$3+!ZJT&!<3A!=3'&,! ,2,=+*%=32!%.+,*-,*,.=,! ;%+$!

=*%+%=32!=3*,! ,C'%(<,.+5!+$3+!+$,!=3<,*3! ). !+$,! /,B%=,&!<3A!?,! '&,/!%.3((*)(*%3+, 2A5!+$3+! ($).,! '&,*&!

=3.!=3'&,!/%&+'*?3.=,!)*!?,=)<,!3!.'%&3.=,5!3&!;,22!3&!*%&>&!3&&)=%3+,/!;%+$!,2,=+*%=32!=$3*0%.04!#$,*,!
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%&!32&)!.)!=).&%/,*3+%).! %.!%.-,=+%).!=).+*)2!()2%=%,&!)*! (*3=+%=,&!*,23+%.0!+)!+$,!3((*)(*%3+,! '&,! )-!+$,&, !

/,B%=,&4! U$%2&+! %./%=3+%.0! +$3+! &+3--! &$)'2/! ?,! <3/,! 3;3*,! )-! +$,! ,N%&+,.=,! )-! 3.A! ZJT! ()2%=A5! +$,!

0'%/3.=,!/),&!.)+!%./%=3+,!%-!%+!&$)'2/!3((2A!+)!+$,<5!%./,,/5!+$,*,!%&!.)!3=>.);2,/0,<,.+!+$3+!WXP!&+3--!

<3A!,B,.!?,! '&%.0!/,B%=,&!+$,<&,2B,&4!Z)*,!*,=,.+!3/B%=,!-*)<!+$,!T,(3*+< ,.+!)-!X,32+$!%&!3B3%23?2,!

).!+$,!)--%=%32!;,?&%+,!)-!+$,!WXP!%.!M.023./5!WXP!J$)%=,&5!;$,*,!+$,*,!3*,!(30,&!3++*%?'+,/!&)2,2A!+)!

`Z)?%2,! D$).,! P3-,+AF!6TX5! 78"9:4! #$%&! %.=2'/,&! %.-)*<3+%).! ).! +$,! *%&>! +)! <)?%2,! ($).,! '&,*&! -*)<!

,N()&'*,!+)! *3/%)! ;3B,&5!+$,! /3.0,*&! )-! '&%.0!3!ZJT! ;$%2&+! /*%B%.05!3./!+$,! ()&&%?%2%+A!)-!%.+,*-,*,.=,!

;%+$! ,2,=+*%=32! ,C'%(<,.+4!L+!32&)!&3A&!+$3+!%-!3!$)&(%+32!/),&.F+!322);!+$,! '&,! )-!<)?%2,! ($).,&! ).!+$,%*!

&%+,5! +$,*,! ;%22! ?,! ()&+,*&! +)! +$%&! ,--,=+4! #$,*,! %&! .)! <,.+%).! )-!+$,! *)2,! )-! <)?%2,! /,B%=,&! %.! =*)&&V

%.-,=+%).5! )*! 3.A! 3/B%=,! ).! +$,%*! =2,3.%.0! )*! /,=).+3<%.3+%).4! X);,B,*5! +$,*,! %&! 3! $A(,*2%.>! +)! +$,!

J)<<) .!X,32+$!e',&+%).&!3*,3! 6TX5!78"Y:5!3./!).!+$%&!(30,!%&[!`J3.!L!'&,!<A!<)?%2,!($).,!%.!3.!WXP!

$)&(%+32•F4!#$%&!=).+,.+!*,%+,*3+,&!+$,!%.-)*<3+%).!).!+$ ,!<)?%2,!($).,!&3-,+A!(30,& !;%+$!+$,!3//%+%).!)-!

+;)!&,.+,.=,& !&(,=%-%=!+)!%.-,=+%).!=).+*)2[!

M-,$1")%&'0"%;.,($%&1/&%='3-"21'#%3.(-'41('-1.(E%1(3#,$1(/%G]M@E%.(%4.=1#"%+&.(")Q%\.%
41(141)"%-&"%21)<%-.%+'-1"(-)E%+".+#"%?&.%,)"%-&"12%+&.("%'2"%'$01)"$%-.%?')&%-&"12%&'($)%

=";.2"%-&"N%3.4"%1(-.%$12"3-%3.(-'3-%?1-&%-&"%+'-1"(-%5`iE%8K7h9Q%

!

U$%2&+! .)+! (*)B%/%.0! 3! ;,32+$! )-! %.-)*<3+%).! )*! 3/B%=,! ).! /,=).+3<%.3+%).! )-! +$,! /,B%=,&5! +$%&!

3=>.);2,/0,<,.+!)-!+$,!*%&>!?A!+$,!T,(3*+<,.+!)-!X,32+$!%&!<)*,!+$3.!$3&!(*,B%)'&2A!?,,.!%.!(23=,4!#$,!

b)A32!J)22,0,!)-!W'*&%.0!%.!+$,!KO!$3&!2%>,;%&,5!).2A!*,=,.+2A!%.=2'/,/!%.-,=+%).!=).+*)2!=).+,.+!%.!+$,%*!

*,B%&,/! ()&%+%).! &+3+,<,.+! ).! .'*&%.0! &+3--! '&%.0! <)?%2,! ($).,&! -)*! ;)*>! ('*()&,&! 6bJW5! 78"9:4!!

b,-,*,.=%.0!+;)!('?2%=3+ %).&!-*)<!+$%&!*,&,3*=$!6U$%+,!,+!3245!78"75!78"Y:5!+$,!/)='<,.+!3/B%&,&!'&,!)-!

&+3./3*/! (*,=3'+%).&! ;$,.! &+3--! 3*,! '&%.0! ZJT&5! %.=2'/%.0! $3./! $A0%,.,! 3./! i 2"/,#'2% 3#"'(1(/ j! ;%+$!

/,+,*0,.+!3./!/%&%.-,=+3.+!;%(,&4!#$,!*,=)<<,./3+%).!+)!'&,!;%(,&!3./!/%&%.-,=+3.+&!-)*!ZJT!=2,3.%.0!

%&! ,=$),/! %.! 0'%/3.=,! -*)<! %.+,*.3+%).32! )*03.%&3+%).&!6IIWI5! 78"Y^! IabW5! 78"@/^! J);(,*+$;3%+,! Q!

X)2< 5!78"Y^!P3%.+!\*3.=%&!X,32+$!PA&+,<5!78"7:5!,B,.!+$)'0$!+$,!'&,!)-!=$,<%=32&!3./!2%C'%/&!;%22!B)%/!

;3**3.+%,&!).!+$,!/,B%=,&!6I((2,!L.=45!78"9/: 4!!

!

#$,!(*,&,.=,!)-!&'=$!2%++2,5!3./!)-+,.!=).-2%=+%.0!)*!%.3=='*3+,!.3+%).32!0'%/3.=,5!%&!*,-2,=+,/!%.!+$,!23=>!)-!

<)?%2,! /,B%=,! /,=).+3<%.3+%).!%.-)*<3+%).!3B3%23?2,!%.!WXP!%.&+%+'+%).&4!U$,.!3((*)3=$,/5!+$,*,! ;,*,!

WXP! )*03.%&3+%).&!;$)! =23%<,/! 3! &,(3*3+,! ()2%=A! ;3&! '..,=,&&3*A! 3&! +$,! $3./! $A0%,.,! (*)=,/'*,&5!

(3*+%='23*2A!+$,!UXa!Y!Z)<,.+&5!;,*,!&'--%=%,.+!%.!(*,B,.+%.0!+*3.&-,*4!I&!$3&!?,,.!/,<).&+*3+,/!%.!+$%&!

*,&,3*=$ !6J$3(+,* !Y:5!0,.,*32!3/$,*,.=,!+)!$3./!$A0%,.,!=3..)+!?,!*,2%,/! '(). 5!.)*!/),&!%+!3//*,&&!$);!

+)! /,32!;%+$!3!/,B%=,!%-!%+!&$)'2/!?,=)<,!&)%2,/4!a+$,*!$)&(%+32&!<3%.+3%.,/!+$3+!.)! ()2%=A!;3&!*,C'%*,/!

?,=3'&,!+$,A!/)!.)+!'&,!ZJT&!%.!(3+%,.+!=3*,5!-3%2%.0!+)!3=>.);2,/0,!+$,!%.-)*<32!(*,&,.=,!)-!/,B%=,&!%.!

+$,!$)&(%+324!P)<,!)*03.%&3+%).&!;%+$)'+!&(,=%-%=!ZJT!()2%=%,&!&'00,&+,/!+$3+!3((*)(*%3+,!0'%/3.=,!;3&!

%.=2'/,/! %.! 0,.,*32! ()2%=%,&5! &'=$! 3&! +$,%*! I! +)! u! )-! MC'%(<,.+! T,=).+3<%.3+%).5! A,+! &=*'+%.A! )-! +$,&,!

/)='<,.+&!/%&=)B,*,/!+$3+!<)?%2,!/,B%=,&!-3%2,/!+)!?,!<,.+%).,/!%. !322!?'+!+;)!=3&,&4!I&!3!*,&'2+5!&+3--!
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;3.+%.0!0'%/3.=,! ).! /,=).+3<%.3+%.0!+$,%*!ZJT5! -%*&+!$3B,!+)! *,=)0.%c,!+$3+!+$%&!%&!+$,! *,2,B3.+! ()2%=A!

/,&(%+,! +$,! 23=>! )-! /,B%=,&! ?,%.0! <,.+%).,/! %.! %+5! 3./! +$,.! $3B,! +)! /,=%/,! $);! ?,&+! +)! 3((2A! +$,!

%.&+*'=+%).&! %.+,./,/! -)*! )+$,*! %+,<&! )-! ,C'%(<,.+4! \)*! +$)&,! $)&(%+32&! ;$,*,! 0'%/3.=,! /%/! ,N%&+! 6-)*!

ZJT&! '&,/! 3&! (3+%,.+! =3*,! ,C'%(<,.+:5! +$,*,! ;3&! 3=>.);2,/0,<,.+! )-! +$,! UXa! Y! Z)<,.+&5! ;%+$!

/,B%=,&!?,%.0!=2,3.,/!?)+$!?,-)*,!3./!3-+,*!'&,5!3./!+$,!0,.,*322A!30*,,/!&+3./ 3*/!)-!=2,3.2%.,&&!+)!?,!

3=$%,B,/!;3&!`B%&%?2A!=2,3.F5!;$%=$!%&!%.!(3*%+A!;%+$!,N(,=+3+%).&!-)*!)+$,*!&'*-3=,&4!X);,B,*5!'.2%>,!)+$,*!

&'*-3=,&! %.! +$,! (,*%)(,*3+%B,! &,++%.05! +$,! ZJT&! 3*,! .)+! ,N=2'&%B,! +)! +$%&! 3*,35! 3./! /)! 2,3B,! +$,!

/,(3*+<,.+4! #$,! '&,! )-! ;% (,&! ;3&! 3! =)<<).2A! &'00,&+,/! 3((*)3=$5! ?'+! ;%+$! 3! *3.0,! )-! /%--,*,.+!

(*)/'=+&!=).&%/,*,/!3((*)(*%3+,^!%.!0,.,*325!+$,!(*)()&,/!<,+$)/&!;,*,!%.=).&%&+,.+!3./!.)+!&'(()*+,/!

?A!*,&,3*=$4!!

!

b,-,**%.0! '&,*&! +)! +$,! <3.'-3=+'*,*&F! 0'%/,2%.,&! ;3&! 3! /,-3'2+! ()&%+%).! -)*! <3.A! WXP! )*03.%&3+%).&5!

$);,B,*5!+$%&!;%22!).2A!(,*<%+!;%(%.0!;%+$!3!2%.+V-*,,!=2)+$5!;$%=$!;%22!*,<)B,!B%&%?2,!&)%2%.05!?'+!).!%+&!);.!

$3&!3!2%<%+,/!,--,=+!303%.&+!<%=*)?%32!=).+3<%.3+%).4!a.2A!Sf!6.kG:!)-!WXP!$)&(%+32&!<3/,!*,-,*,.=,!+)!

/,B%=,! '&,! .)+!?,%.0!(,*<%++,/5!?'+!%.!322!=3&,&5!%+!).2A!3((2%,/!+)!<,<?,*&!)-!&+3--! ;$,.!%.!+$,!=2%.%=32!

,.B%*).<,.+4!b,&+*%=+%).&!;,*,5!$);,B,*5!)-+,.!(23=,/!).!;$,*,!/,B%=,&!=)'2/!?,!'&,/5!%.!=).&%/,*3+%).!

)-!=).=,*.&!3?)'+!()&&%?2,!,2,=+*%=32!%.+,*-,*,.=,5!;$%=$!+$,!,B%/,.=,!=)22,=+,/!%.!+$%&!*,&,3*=$!&'00,&+&!

%&!.)+!3/$,*,/!+)!?A!&+3--!%.!(*3=+%=,4!U$3+!2%++2,!0'%/3.=,!+$,*,!;3&!*,23+%.0!+)!(,*&).32!/,B%=,&!-)*!,%+$,*!

&+3--5!B%&%+)*&5!)*! (3+%,.+&5! ;3&!2%<%+,/!3./!B30',5! -)*! ,N3<(2,5!`"I+"3-'-1.(%1)%-&'-%-&"N%?1##%="%2"/,#'2#N%

$"3.(-'41('-"$ j5!;%+$)'+!%.&+*'=+%).!).!$);!)-+,.!)*!;$3+!<,+$)/!+)!'&,4!L./,,/5!+$,!'.C'3.+%-%3?2,!+,*<!

`*,0'23*F!;3&!+$,!<)&+!=)<<).!+%<,-*3<,! '&,/!%.!+$,! ()2%=%,&!(*)B%/,/5!-)*!&(,=%-A%.0!/,=).+3<%.3+%).!

%.+,*B32&4!L.!&'<<3*A5!+$,*,!%&!3!&,B,*,! 23=>!)-!='**,.+5!,B%/,.=, V?3&,/!0'%/3.=,!*,23+%.0!+)!ZJT&!3./!

%.-,=+%).!=).+*)25!-)*!&+3--5!B%&%+)*&!3./!&,*B%=,!'&,*&!%.!+$,!()2%=%,&!='**,.+2A!%.!'&,!;%+$%.!+$,!WXP4!!

8 .4 Transfer  

#$,*,!3*,! -%B,!&,C',.+%32!&+,(&!3&&)=%3+,/! ;%+$!+$,!=*)&&V+*3.&<%&&%).! )-!<%=*)?%32!(3+$)0,.&!6D%++,+! ,+!

3245! 7889^! UXa5! 788G3:! -*)<! <)?%2,! /,B%=,&5! ;$%=$!3*, ! &'(()*+,/! ?A! ('?2%&$,/! 2%+,*3+'*,! 3./! +$, !

,B%/,.=,!0,.,*3+,/!%.!+$%&!*,&,3*=$[ !

!

7Q%f2/'(1)4)% '2"%+2")"(-%.(%-&"%+'-1"(-H)%)<1(%.2%&'0"%=""(%)&"$%.(-.%1('(14'-"%.=>"3-)%144"$1'-"#N%

),22.,($1(/%-&"%+'-1"(-Q%

#$,! ZTI! &<3*+($).,&! %.! +$%&! *,&,3*=$5! ,N3<%.,/! '&%.0! +$,! 7 V&+,(! 2).0%+'/%.32! &3<(2%.0! (*)=,&&5!

/,<).&+*3+,/!<,3.!=).+3<%.3+%).!)-!"5G@]!J\Km($).,!6E4]!J\Km=< 7:!+)!E]!J\Km($).,!684S!J\Km=< 7:4!

I2&)!;%+$%.!+$%&!&3<,!*3.0,5!+$,!%D3/&!)-!'.%B,*&%+A!&+3--!<,<?,*&!(*,&,.+,/!;%+$!3.!)B,*322!<,3.!)-!@48]!

ƒ84@"!J\Km=< 74!P%<%23*! *,&'2+&!$3B,!?,,.! *,()*+,/! ?A!M0,*+! ,+!3245!678"Y:!6"4@!J\Km=<7:5!aB=3! ,+!3245!

678"7:! 6"4Y!J\Km=<7:5!3./! r,&>,! ,+!3245!6788E:!684]]! J\Km=< 7:4!#)!=)<()'./! +$,!%&&', 5!&+'/%,&!$3B,!

*,()*+,/!+$3+!XJU&!/)!.)+!=).&%/,*!ZJT&!+)!?,!=).+3<%.3+,/5!3./!3!;%/, V*3.0%.0!"EV"88f!)-!XJU&5!
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;$,.! 3&>,/5! 3/<%++,/! +)! .)+! =2,3.%.0! +$,%*! ZJT&! 613/*! ,+! 3245! 78"7^! 1$3+! ,+! 3245! 78""^! J$3;23! ,+! 3245!

788G^!O$3.!,+!3245!78"Y^!v,).!r))!g,,!,+!3245!78"S^!Z)$3<<3/% VP%=$3.%!Q!O3*?3&%c3/,$5!78""^!b3<,&$!

,+!3245!788]:4!

!

8Q%f2/'(1)4)%4,)-%="%-2'();"22"$%-.%-&"%&'($)%.;%&"'#-&*3'2"%?.2<"2)Q%

1)+$! Z'*0%,*! ,+! 3245! 678"9:! 3./! M2VI&$*A! Q! M2P$,&$+3;A5! 678"Y:! *,()*+,/! $,32+$=3*,! &+3--! '&%.0! +$,%*!

ZJT&!3+!;)*>5!+$,!-)*<,*!;$,.!%.!+$,!)(,*3+%.0!+$,3+*,5!3./!+$,!23++,*!;$%2&+!3++,./%.0!(3+%,.+&4!T,B%=,!

'&,! /'*%.0! (,*%)/&! )-! (3+%,.+! =3*,! ;3&! *,0'23*2A! )?&,*B,/! %.! +$%&! *,&,3*=$! +))4!r,&>,! ,+! 3245! 6788E:5!

/,<).&+*3+,/! +$3+! 3.3 ,&+$,+%&+&! =).+3<%.3+,/! +$,%*! $3./&! <3>%.0! 3! ).,V<%.'+,! =322! ).! +$,%*! <)?%2,!

($).,5!;$%2&+!&+'/%,&!$3B,!32&)!&$);.!+$3+!+$,!<%=*)?%32!-2)*3!)-!ZJT&!=2)&,2A!*,-2,=+!+$)&,!)-!+$,!$3./&!

)-!+$,! );.,*&4! O$%B&3*3! ,+!3245!67889:!%/,.+%-%,/!0,.,+%=322A!%/,.+%=32!M-'+&N#.3.33,)%',2",) ! ).! /)=+)*&F!

$3./&! 3./! <)? %2,! ($).,&5! ;$%2&+!1)*,*! ,+! 3245! 6788Y:! &%<%23*2A! -)'./! +$3+! /)=+)*&! 3./! .'*&,&! $3/!

@31("-.='3-"2 !&((4!=) V=).+3<%.3+%.0!+$,%*!$3./&!3./!($).,&4!!

!

#*3.&-,*! ,--%=%,.=%,&! 6#M:! -)*! /*A! 3./! ;,+! 02)B,/! $3./&! ;,*,! -)'./! +)! ?,! '(! +)! @4Yf! 3./! EGf!

*,&(,=+%B,2A!/'*%.0!+,&+%.0!%.!+$%&!&+'/A4!#$,!$%0$,&+!<,3.!=).+3<%.3+%).!-)'./!).!3!&%.02,!/,B%=,!%.!+$%&!

*,&,3*=$!;3&!"5G@]!J\Km($ ).,!6E4]!J\Km=< 7:5!3./!=).+,N+'32%&%.0!+$,!+*3.&-,*!,--%=%,.=%,&!303%.&+!+$%&!

-%./%.0!/,+,*<%.,&!+$,!()+,.+%32!-)*!=).+3<%.3+%).!)-!3!XJUF&!02)B,/!$3./&!%-!+$%&!ZJT!;3&!$3./2,/!%.!

=2%.%=32!(*3=+%=,4!\)*!3!/*A!02)B,5!+$,!#M!)-!@4Yf!;)'2/!*,&'2+!%.!+*3.&-,*!)-!3((*)N%<3+,2A!]] !J\K!).+)!+$,!

02)B,!6@4Yf!)-!"G@]:5!3./!-)*!3!;,+!02)B,5!+$,!#M!)-!EGf!;)'2/!*,&'2+!%.!"5YSG !J\K!+*3.&-,**%.0!).+)!+$,!

02)B,^! %.! ?)+$! =3&,&! +$%&! ;)'2/! ?,! &'?H,=+! +)! +$,! $3./&! =)<%.0! %.+)! =).+3=+! ;%+$! 322! )-! +$,! /,B%=,F&!

&'*-3=,&4! L-! ).2A! 3! &%.02,! -%.0,*! +)'=$,/! +$,! /,B%=,5! 3&! +,&+,/! %.! +$%&! *,&,3*=$5! ;%+$! 3! &'*-3=,! 3*,3! )-!

74S]=<7! -)*! ;$,*,!%+!+)'=$,&!+$,! -*).+!3./!?3=>! )-!+$,! /,B%=,5!3./!849G=< 7! -)*!+$,!&%/,&5!+$,! *,&'2+3.+!

+*3.&-,*!-*)<!+$%&!ZJT!;)'2/!?,!2,&&!+$3.!" !J\K!-)*!322!&'*-3=,& !684]!3./!847!J\K!*,&(,=+%B,2A:!;%+$!3!

/*A!02)B,5!3./! ?,+;,,.!@!3./! "Y !J\K! -)*!3! ;,+!02)B,4!#$%&! /,<).&+*3+,&!+$3+!%+! ;)'2/!+3>,!B,*A!2%++2,!

=).+3=+!;%+$!3!02)B,/!$3./!-)*!+$%&!ZJT!+)!+*3.&-,*!<%=*))*03.%&<&!+$3+!=)'2/!,.+,*!+$,!(3+%,.+!=3*,!3*,35!

3./!3.A! <)%&+'*,!).!+$,!02)B,!;%22!%.=*,3&,!+$,!*%&>4!

!

ZQ%f2/'(1)4)%4,)-%="%3'+'=#"%.;%),20101(/%;.2%'-%#"')-%)"0"2'#%41(,-")%.(%&"'#-&*3'2"%?.2<"2)H%&'($)Q%

O*3<,*! ,+!3245!67889:!=)223+,/! ,B%/,.=,!+$3+!D(-"2.3.33,) !&(,=%,&5!M-'+&N#.3.33,)%',2",) 5!D)3&"213&1'%

3.#15!F#"=)1"##'!&(,=%,&!3./!)+$,*&5!=3.!&'*B%B,!-)*!<).+$&5!3&!&,,.!%.!#3?2,!"Y4!!

!

J%i'($?')&1(/%.2%&'($%'(-1)"+)1)%=N%-&"%&"'#-&*3'2"%?.2<"2%4,)-%="%1('$"T,'-"%.2%.41--"$%"(-12"#NE%.2%

-&"%'/"(-%,)"$%;.2%&'($%&N/1"("%1('++2.+21'-"Q%

D,*%)(,*3+%B,! (*3=+%=,! %.B)2B,&! (,*%)/&! )-! $%0$V3=+%B%+A5! =)<?%.,/! ;%+$! 2,&&V?'&A! +%<,&5! ?)+$! )-! ;$%=$!

(*,&,.+! + $,%*! );.! ()+,.+%32! (*)?2,<&4! L+! %&! /'*%.0! +$,! -)*<,*! %.! (3*+%='23*! ;$,*,! =).-2%=+! 3*%&,&! ;%+$!

3((2%=3+%).!)-!+$,!UXa!Y!Z)<,.+&!)-!X3./!XA0%,.,!6UXa5!788G:4!\)*!,N3<(2,5!3+!+$,!?,0%..%.0!)-!+$,!

=3&,5!;$,*,!,C'%(<,.+!%&! (*,(3*,/5!+$,!(3+%,.+!%&!3.3,&+$,+%c,/5!?*)'0$+!%.+)!+$,3+*,5!()&%+%).,/!).!+$,!
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)(,*3+%.0!+3?2,! ,+=45!+$,*,! ;%22!?,!<'2+%(2,! )?H,=+&!3./!&'*-3=,&!+)'=$,/5!3&! ;,22!3&!+$,! (3+%,.+5! ;%+$)'+!

)(()*+'.%+A!-)*!$3./!$A0%,.,!+)!+3>,! (23=,4! I==)*/%.0!+)!+$,!U)*2/!X, 32+$!a*03.%c3+%).!6UXa5!78"9?: 5!

9"f! )-! $,32+$! ;)*>,*&! /)! .)+! =2,3.! +$,%*! $3./&! 3+! +$,! *%0$+! <)<,.+5! ;$%=$5! %.! +$,! =).+,N+! )-! <)?%2,!

/,B%=,&5!&$)'2/!?,!?)+$!?,-)*,!3./!3-+,*! '&,4!#$%&!%&!?)*.,! )'+!?A! I??3&! ,+!3245!678"S:! ;$)! /,&=*%?,/!

E8f! )-! /,.+%&+&! .)+! ;3&$%.0! +$,%*! $3./&! ?,-)*,! '&%.0! +$,%*! ($).,&5! 3./! .)*! /%/! +$,! EEf! 3./! G8f! )-!
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8 .5 Infec tion p revention and control strategy for MCDs  in 
the perioperative s etting  
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8 .5.1 Entering and leaving the perioperative setting with a MCD Ð 
(informed by CCP1 and CCP5)  
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8 .5.2 Storing MCDs at work in a Mobile Dev ice Zone  Ð (informed by 
CCP2, CCP3 and CCP4)  
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`c).,F!%.!+$,!$,32+$V=3*,!3*,35!)'+&%/,!)-!3.A!(3+%,.+!c).,&5!;%22!(*)B%/,!ZJT&!;%+$!3!&'*-3=,!.)+!&'?H,=+!

+)! =*)&&V=).+3<%.3+%).4! L.! +$,! (,*%)(,*3+%B,! ,.B%*).<,.+5! +$%&! 3*,3! ;)'2/! *,C'%*,! /3%2A! =2,3.%.0! +)!

<3%.+3%.! =).+3<%.3+%).! 2,B,2&! 3((*)(*%3+,! +)! +$,! )+$,*! &'*-3=,&5! 3./! &$)'2/! .)+! ?,! &'?H,=+! +)! &)%2%.0!

/'*%.0!.)*<32!;)*>%.0!(*3=+%=,&4!L+!&$)'2/!32&)!?,!3!02)B,V-*,,!&'*-3=,5!+$3+!*,C'%*,&!$3./!$A0%,.,!+)!?,!

(,*-)*<,/! (*%)*! +)! =).+3=+4! Z3*+%.! ,+! 3245! 678"S:! &%<%23*2A! ,<(2)A,/! `=2,3.m.)! 02)B,F! c).,&! ).! +$,!
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3.3,&+$,+%=!<3=$%.,!3./!,C'%(<,.+!=3*+!-)22);%.0!+$,%*!*,B%,;!)-!3.3,&+$,+%&+&F!$3./!$A0%,.,!?,$3B%)' *5!

+)!(*,B,.+!=*)&& V=).+3<%.3+%).!-*)<!$%0$V-*,C',.=A!+)'=$!&'*-3=,&4! !

!

I/)(+%.0!+$,! (*%.=%(2,&! )-!+$,!UXa!0'%/,2%.,&5!3!Z)<,.+! -)*!$3./!$A0%,.,! )=='*&! ;$,.!3! (*3=+%+%).,*!

=*)&&,&!+$,!B%*+'32!2%.,!?,+;,,.!0,)0*3($%=32!3*,3&5!&)!+$%&!;)'2/!?,!3&!+$,%*!$3./&! ,.+,*!3./! ,N%+!+$,!

Z)?%2,!T,B%=,!u).,4!X3./!$A0%,.,!3+!+$%&!Z)<,.+!;%22!(*,B,.+!+*3.&-,*!)-!=).+3<%.3.+&!-*)<!)+$,*!3*,3&!

).+)!+$,! /,B%=,5!3./! -*)<!+$,! /,B%=,!).+)!3!(*3=+%+%).,*F&!$3./&4!#$,!%<()*+3.+!()%.+!%&!+)!<3%.+3%.!+$,!

%&)23+%).! )-!+$,!ZJT&4!#$%&!%&! .)+!%.+*)/'=%.0!3! .,;!Z)<,.+5! ;$%=$! ;)'2/!3((,3*!=).+*3/%=+)*A!+)!+$,!

,B%/,.=,! +$3+! +$,! ='**,.+! 0'%/,2%.,&! 3*,! .)+! ?,%.0! 3/$,*,/! +)4! L+! %&! &%<(2%-A%.0! ,N%&+%.0! $3./! $A0%,.,!

0'%/,2%.,&!&(,=%-%=!+)!).,!0*)'(!)-!%+,<&5!;$%=$!<3A!%.!+'*.!*,%.-)*=,!+$,!.,,/!-)*!$3./!$A0%,.,!(*%.=%(2,&!

%.! )+$,*! 3*,3&4! L-! ZJT&! 3*,! *,C'%*,/! +)! ?,! +3>,.! %.+)! +$,! (3+%,.+! c).,5! +$,.! +$,A! ;%22! .,,/!

/,=).+3<%.3+%.0!6&,,!3?)B,:!?,-)*,!?,%.0!*,+'*.,/!+)!+$,!Z)?%2,!T,B%=,!u).,5!(*%)*!+)!+$,! .,N+!(3+%,.+!

=)<%.0!%.+)!+$,!+$,3+*,4!!

!

#$,! =).=,(+! )-! c).%.0! 32&)! +3>,&! %.&(%*3+%).! -*)<! +$,! -))/! %./'&+*A5! %+! %&! ).,! )-! +$,! &%<(2,&+! -)*<&! )-!

3B)%/%.0! =*)&&V=).+3<%.3+%).! %.! >%+=$,.&5! 3./! %&! %.=2'/,/! %.! 3.! XIJJD! 3&&,&&<,.+4! u).,&! %.! -))/!

(*,(3*3+%).!3*,3&!3*,! '&'322A!%/,.+%-%,/!+$*)'0$!=)2)'*!=)/%.05! ;$%=$!32&)!3((2%,&!+)!=2)+$%.05!+))2&!3./!

'+,.&%2&!6\PI5!78"Y: !6\%0'*,!S9:4!!

!

! !
a1/,2"%Z[ _%k.(1(/%.;%3#"'(%'2"')%;.2%;..$%+2"+'2'-1.(%

!

#$%&!(*)B%/,&!C'%=>!B%&'32!=).-%*<3+%).!+)!+$,!XIJJD!3'/%+)*!+$3+!3!=2,3*!()2%=A!,N%&+&!+)!(*,B,.+!=*)&&V

=).+3<%.3+%).4!P%<%23*!B%&'32!(*)<(+&!3./!+$,!(*)B%&%).!)-!$3./!$A0%,.,!/%&(,.&,*&!3+!+$,!Z)?%2,!T,B%=,!

u).,5! ;%22! 32&)! 3%<! +)! (*)<)+,! 3/$,*,.=, 4! #$,! Z)?%2,! T,B%=,! u).,! &%0.30,! 3B3%23?2,! %.! \%0'*,!SE5!

/,&%0.,/! ?A! +$%&! *,&,3*=$,*5! ;)'2/! (*)B%/,! =2, 3*! %./%=3+%).! )-! ;$,*,! ZJT&! ;,*,! +)! ?,! &+)*,/5! 3./!

(*)B%/,!0'%/3.=,!).!+$,!3=+%).&!+)!?,!+3>,.!;$,.!3==,&&%.0!+$,!/,B%=,& 4!!
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a1/,2"%ZO_%62.+.)"$%G.=1#"%`"013"%k.("%)1/(E%+2.$,3"$%;.2%-&1)%2")"'23&%

!

L.!+$,! ,.=2)&,/! (*)+,=+,/! ,.B%*).<,.+! )-!+$,! )(,*3+%.0!+$,3+*,&5!$3B%.0!<'2+%(2,!ZJT&!).!3!&'*-3=,!%&!

.)+!3!&%0.%-%=3.+!&,='*%+A! *%&>!3./! +$,-+!%&! '.2%>,2A^! (,*&).32!%+,<&!3*,! 32*,3/A! (23=,/! ).! ;)*>!&'*-3=,&!

+$*)'0$)'+!+$,!/3A4!\)*!)+$,*!=3*,!,.B%*).<,.+&5!+$3+!3*,!<)*,!)(,.!+)!B%& %+)*&!3./!-))+!+*3--%=5!+$,!Z)?%2,!

T,B%=,!u).,!<3A!.,,/!+)!?,!<)*,!&,='*,4 !

%

D0'#,'-1.(%'/'1()-%.+-14,4%321-"21'[!

L+!.,,/&!+)!$3B,!3!&,2-V,N(23.3+)*A5!=2,3*!+%+2,! WmI��
L+!.,,/&!+)!?,!3((2%=3?2,!+)!322!<)?%2,!/,B%=,&5!(,*&).32!3./!)*03.%c3+%).V

);.,/ ! �� !

L+!<'&+!.)+!(*,B,.+!ZJT&!-*)<!,.+,*%.0!+$,!$,32+$=3*,!&,++%.0! �� !
L+!<'&+!2%<%+!)*!*,<)B,!()+,.+%32!-)*!+*3.&-,*!%.+)!+$,!&,++%.0!3&!3!*,&'2+!)-!

$3./!=).+3=+!;%+$!+$,!/,B%=,! �� !

L+!<'&+!.)+!=).+*3B,.,!ZJT!<3.'-3=+'*,*&F!0'%/3.=, ! �� !
L+!<'&+!%.&+*'=+!).!$);!+)!/,=).+3<%.3+,!/,B%=,&!&'--%=%,.+2A!+)!(*,B,.+!

<%=*))*03.%&<&!,.+,*%.0!+$,!$,32+$=3*,!&,++%.0!
WmI!

L+!<'&+!%.&+*'=+!).!$);!+)!/,=).+3<%.3+,!/,B%=,&!&'--%=%,.+2A!+)!(*,B,.+!
<%=*))*03.%&<&!2,3B%.0!+$,!$,32+$=3*,!&,++%.0!

WmI!

L+!.,,/&!+)!?,!=).&%&+,.+!%.!%+&!3((*)3=$!3./!.)+!*,2A!).!'&,*&!/,+,*<%.%.0!
;$,.!+)!3=+5!.)*!).!+$,%*!3?%2%+A!+)!(,*-)*<!,--,=+%B,!/,=).+3<%.3+%).!

• !

L+!<'&+!$3B,!=2,3*2A!%/,.+%-%,/!&(,=%-%=!/,=).+3<%.3+%).!,B,.+&5!+$3+!3*,!.)+!
`*,0'23*F5!)*!3+!+%<,/!%.+,*B32&!%**,2,B3.+!+)!(*3=+%=,!3=+%B%+A! �� !

�� k!v,&!!!!!!!! �� k!W)!!!!!• !k!J).=,*.&!*3%&,/!%.!/%&='&&%).!!!!!!!WmI!k!W)+!3((2%=3?2,!
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8 .6 Extending safe use beyond healthcare workers  

P)=%32!3./!/,<)0*3($%=!=$3.0,&!<,3.!+$3+!(,)(2,!;$)!$3B,!*,/'=,/!%<<'.%+A!+)!%.-,=+%).!<3>,!'(!3.!

%.=*,3&%.0!(*)()*+%).!)-!+$,!()('23+%).4!#$,!23*0,&+!(*)()*+%).!%&!+$,!,2/,*2A5!?'+!+$,*,!3*,!32&)!+$,!B,*A!

A)'.05! (3+%,.+&! /%&=$3*0,/! -*)<! $)&(%+325! )*! $)<,V?3&,/! (3+%,.+&! +3>%.0! %<<'.)&'((*,&&%B,! /*'0&! )*!

=).B32,&=%.05! ,+=4!#$,!T,(3*+<,.+! )-!X,32+$!%.!+$,!KO!6TX5!788G:! (*)<)+,&!(3+%,.+&!$3B%.0!3==,&&!+)!

ZJT&5! ?,=3'&,! ?,%.0! 3?2,! +)! =).+3=+! &'(()*+! .,+;)*>&! *,/'=,&! -,,2%.0&! )-! %&) 23+%).! 3./! 3&&)=%3+,/!

,<)+%).32!(*)?2,<&!6/,(*,&&%).5!3.0,*!3./!3.N%,+A:! 6K20,*!,+!3245!78"Y:4!X);,B,*5!(3+%,.+&F!/,B%=,&!$3B,!

?,,.!.)+,/!+)!$3B,!$%0$,*!=).+3<%.3+%).!*3+,&!+$3.!+$)&,!?,2).0%.0!+)!&+3--!<,<?,*&! 6#,>,*,>)„2'!,+!3245!

78"": 4!b3%&%.0! (3+%,.+!3./!B%&%+)*!3;3*,.,&&! )-!+$,!$3c3*/&!3&&)=%3+,/! ;%+$!<)?%2,! /,B%=,&5!=)<?%.,/!

;%+$!+;)V&+30,!/,=).+3<%.3+%).!'().!,.+*A!+)!=3*,!3*,3&5!,404!;3*/&5!;)'2/!(*,B,.+!<%=*))*03.%&<&!-*)<!

,.+,*%.0!3./!2,3B%.0!+$,!&,++%.04!L-!+$,!ZJT!%&!+$,.! *,&+*%=+,/!+)!&+3A%.0! ;%+$%.!+$,! (3+%,.+F&! );.! c).,5!

;%+$!&$3*%.0!)-!/,B%=,&!?,+;,,.!(3+%,.+&!?,%.0!(*)$%?%+,/!6I2?*,=$+!,+!3245!78"S:5!+$,!()+,.+%32!-)*!=*)&&V

=).+3<%.3+%).!%&!2%<%+,/4!

8 .7 Conclusion  

1*%.0%.0! +$,! -%./%.0&! )-!+$%&! *,&,3*=$! +)0,+$,*! (*)B%/,&! B32%/! ,B%/,.=,! )-! ZJT! =).+3<%.3+%).! 2,B,2&5!

=).-%*<3+%).! )-! +$,%*! 3?%2%+A! +)! 3=+! 3&! -)<%+,&5! 3./! +$,! <,+$)/&! ?A! ;$%=$! /,=).+3<%.3+%).! =3.! ?,!

(,*-)*<,/! ;%+$)'+! =).+*3/%=+%.0! <3.'-3=+'*,*&F! 0'%/3.=,4 ! J).+,N+'32%&%.0! +$,! JJD&! %.+)! *,32V;)*2/!

&)2'+%).&! -)*!+$,!=2%.%=32!&,++%.0!%/,.+%-%,&!+$3+!$3c3*/&!=3.!?,! *,<)B,/! )*! *,/'=,/!+)!3==,(+3?2,!2%<%+&5!

;$%2&+!,&+3?2%&$%.0!=*%+,*%3!+)!%.-)*<!()2%=A!/,B,2)(<,.+!3//*,&&,&!='**,.+!&$)*+-322&!%.!0'%/3.=,4!
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Chapter 9  

Conclusion and Recommendations  
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9 .1 Introduction  

#$%&! *,&,3*=$! &+'/A! &,+! )'+! +)! ,N(2)*,! %-! <)?%2,! =)<<'.%=3+%).! /,B%=,&! =3.! ?,! %.+*)/'=,/! %.+)! +$,!

$,32+$=3*,! ,.B%*).<,.+! 3./! .)+! ?,! 3! =*)&& V=).+3<%.3+%).! *%&>•! ZJT&! 3*,! ?,=)<%.0! (,*B3&%B,! %.!

,B,*A /3A!2%-,5!%.=2'/%.0!+$,!;)*>(23=,5!3./!$,32+$=3*,!&,++%.0&4!T,B%=,!'&,!%.!$,32+$=3*,!(*)<)+,&!(3+%,.+!

$,32+$!3./!;,22 V?,%.0!?A!*,+3%.%.0!+$,!3?%2%+A!+)!=)<<'.%=3+,!?,A)./!+$,!$)&(%+32!;322&5!;$%2&+!%..)B3+%B,!

'&,!)-!+,=$.)2)0A!=).+%.',&!+)!?,.,-%+!+$,!(*3= +%=,&!)-!+$,!=3*,!(*)B%/,*&4!U$3+!,<,*0,/!-*)<!+$%&!&+'/A!

;3&! +$3+!ZJT! 3*,! <)*,! =).+3<%.3+,/! +$3. ! ,N%&+%.0! ,B%/,.=,! %./%=3+,&5! 3./! +$3+!='**,.+! ()2%=A! 3./!

(*3=+%=,!%.!+$,!KO!WXP!%&!.)+!3//*,&&%.0!/,B%=,!'&,5!.)*!+$,!=).+3<%.3+%).!$3c3*/&!+$,A!(*,&,.+4!#$,*,!

%&!2%<%+,/!=).&%/,*3+%).!-)*!+$,!<3.30,<,.+! 3./!&,='*%+A!)-!%.&+%+'+%).322AV);.,/!ZJT&5!?'+! +$%&!%&!.,%+$,*!

=).&%&+,.+!.)* !,B%/,.=, V?3&,/ 4!D,*&).32!/,B%=,!'&,!?A!&+3--5!(3+%,.+&5!B%&%+)*&!3./!=3*,*&!%&!=).&%&+,.+2A!

'./,* V*,(*,&,.+,/4 ! U$3+! 32&)! ,<,*0, /! -*)<! +$%&! &+'/A! ;3&! +$3+! $3./! $A0%,.,! 0'%/3.=,! -)*! +$,!

(,*%)(,*3+%B,!&,++%.0! .,,/&! -'*+$,*!=).&%/,*3+%).5!3&!+$,! (*3=+%=,&!='**,.+2A!3/)(+,/!%.! )+$,*!$,32+$=3*,!

&,++%.0&!6UXa!Y!Z)<,.+&!)-!X3./!XA0%,.,!6UXa5!788G: :5!3*,!.)+!(*3=+%=32!-)*!(,*%)(,*3+%B,!=3*,4!

!

#$,!&+'/A!=).&%&+,/!)-!&%N!/%&+%.=+!%.B,&+%03+%).&5!,3=$!(*)/'=%.0!,B%/,.=,!+)!&'(()*+!+$,!)B,*322!*,&,3*=$!

)'+=)<,&4!g3?)*3+)*A!%.B,&+%03+%).&!;,*,!,<(2)A,/!+)!&3<(2, !+$,!ZJT& !)-!&+'/,.+!aTD& 5!+)!/,+,*<%.,!

+$,!=).+3<%.3+%).!2,B,2&!)-!/,B%=,&!'&,/!?A!' .%B,*&%+A!&+3--5!3./!+)!%/,.+%-A!+$,!<%=*))*03.%&<&!(*,&,.+!3+!

,3=$!+,&+%.0!,B,.+4!#$,!+*3.&-,*!)-! M-'+&N#.3.33,)%',2",) !-*)<!/,B%=,&!).+)!02)B,&5!3./!+$,!,--%=%,.=A!)-!

=$,<%=32!3./!.). V+)'=$! /,=).+3<%.3+%).!<,+$)/& !).!ZJT& 5!;,*,!32&)!+,&+,/4!L.!3//%+%).!+)!+$,!&=%,.+%-%=!

C'3.+%+3+%B,! 3((*)3=$,&5! )?&,*B3+%).! )-! (,*%)(,*3+%B,! (*3=+%=,! %.! +$,! =).+,N+! )-! $3c3*/! 3.32A&%&5! 3./!

,B32'3+%).!)-!,N%&+%.0!WXP!ZJT!()2%=A5!-3=%2%+3+,/!3.32A&%&!)-!+$,!='**,.+!&%+'3+%).!*,03*/%.0!/,B%=,!'&, !%.!

+$,!$,32+$=3*,!&,++%.04!

!

#$%&! =$3(+,*! ;%22! ,N(2)*,! $);! +$,! *,&,3*=$ ! 3%<&! ;,*,! <,+4! I! /%&='&&%).! 3./! &'<<3*A! )-! +$,! -%./ %.0&!

;,*,! (*,&,.+,/!%.!=$3(+,*! ] !3./!+ $%&!=).=2'/%.0!=$3(+,*! ;%22!(*)B%/,!-'*+$,* !&A.+$,&%&!)-!+$,! -%./%.0&!%.!

)*/,*!+)! /,<).&+*3+,!$);!+$,A!=)<?%.,!+)! (*)B%/,! './,* &+3./%.0! )-!+$,!&'?H,=+4!#$%&!=$3(+,*! ;%22!32&)!

,N(2)*,! +$,! %<(2%=3+%).&! )-! +$,! -%./%.0&! )-! +$,! &+'/A! 3./!%/,.+%-A! 3*,3&! -)*! -'+'*,! *,&,3*=$4! \%.322A5!

2%<%+3+%).&!)-!+$,!&+'/A!3*,!3//*,&&,/4!

9 .2  Synthesis of the findings in relation to the research 
aims  

#$,!-%*&+!*,&,3*=$!3%<!;3&!+)!,N3<%.,!+$,!*%&>!+$3+!%&!(*,&,.+,/!;$,.!3!=).+3<%.3+,/!ZJT!%&!%.+*)/'=,/!

%.+)!+$,!=*%+%=32!=3*,!,.B%*).<,.+4!g3?)*3+)*A!+,&+%.0!=).-%*<,/!(3+$)0,.%=!<%=*))*03.%&<&!=3.!?,!-)'./!

).! +$, ! &'*-3=,& ! )-! ZJT& 5! 3+! 2,B,2&! ,N=,,/%.0! (*)()&,/! &+3./3*/&! )-! =2,3.2%.,&&! -)*! &'*-3=,&! %.!

$,32+$=3*,!&,++%.0&!6T3.=,*5!788@:5!3./!+$%&!%.=2'/,&!+$,!(*,&,.=,!)-!&(,=%-%=!%./%=3+)*!)*03.%&<&5!;$%=$!

+$,! &3<,! ('?2%=3+%).! &'00,&+&! %&! 3! *,C'%*,<,.+! -)*! %.=*,3&,/! =2,3.%.04! \'*+$,*! ,N(,*%<,.+3+%).!

=).-%*<,/! +$3+! <%=*))*03.%&<&! ).! ZJT&5! &(,=%-%=322A!M-'+&N#.3.33,)%',2",) ! %.! +$%&! =3&,5! =3.! =*)&&V
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=).+3<%.3+,!+$,!;,+!02)B,/!$3./!3+!'(!+)!EGf!+*3.&-,*!,--%=%,.=A4! I((2%=3+%).!)-!+$,!XIJJD!&A&+,<!-)*!

+$,!-%*&+!+%<,!+)!+$,!;)*>%.0!(*3=+%=,&!)-!(,*%)(,*3+%B,!&+3--!3./!+$,%*!'&,!)-!ZJT&!%/,.+%-%,/!+$,!,N%&+,.=,!

)-!-%B,!$3c3*/&!&(,=%-%=!+)!/,B%=,!(*,&,.=,5!;$%=$!=)'2/!*,&'2+!%.!+$,<!?,=)<%.0!3!*%&>!+)!(3+%,.+!&3-,+A4!

Z3((%.0!+$,! (,*%)(,*3+%B,! ;)*>%.0!(3++,*.&! ,N$%?%+,/!3*,3&! ;$,*,!3!=).+3<%.3+,/! /,B%=,!=)'2/!2,3/!+)!

+*3.&-,*5! 3./! +$%&! ;3&! &'(()*+,/! ?A! +$,! )?&,*B3+%).! )-! (*3=+%=,! ;$,*,! 3&&)=%3+,/! ?,$3B%)'*&! 3./!

(*3=+%=,&!/,<).&+*3+,/! *,(,3+,/!)(()*+'.%+%,&!-)*!=*)&& V=).+3<%.3+%).!+)!+3>,!(23=,4!

!

#$,! &,=)./! *,&,3*=$! 3%<! ;3&! +)! =*%+%=322A!3.32A&,! +$,!2%+,*3+'*,! 3./! (*)=,&&! *,23+%.0! +)! +$,! 23?)*3+)*A!

+,&+%.0!)-!ZJT!=).+3<%.3+%).4!b,B%,;%.0!+$,!='**,.+!2%+,*3+'*,!).!ZJT!=).+3<%.3+%).!%/,.+%-%,/!3!23=>!)-!

=).&%&+,.=A! %.! 3((*)3=$! 3./! /3+3! =)22,=+%).! <,+$)/)2)0A4! U$%2&+! ,B%/,.=,! ;3&! (*,&,.+,/! ).! ?3=+,*%32!

2,B,2&!3./!+A(,&!3&&)=%3+,/! ;%+$!ZJT!=).+3<%.3+%).5!&)<,! /,B%=,&!;,*,! /,&=*%?,/ !3&!?,%.0!-*,,! -*)<!

<%=*))*03.%&<&5!*,-,**,/!+) !?A!+$,!*,&,3*=$,*&!3&!&+,*%2,4!#$,!23?)*3+)*A!%.B,&+%03+%).&!=3**%,/!)'+!-)*!+$%&!

*,&,3*=$! =).-%*<,/! +$,! (*,&,.=,! )-! <%=*))*03.%&<&! ).! 322!ZJT& ! +,&+,/5! %.=2'/%.0! <'2+%V/*'0! *,&%&+3.+!
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9 .3  Implications and recommendations  
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9 .4  Limitations of the study  
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9 .5  Further research  
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$++([mm/)%4)*0m"84"8S]mH(478"S4"8]!

1,,*5!T45!_3./,*<,,*5!145!1*)&.%>)-- 5!J45!P$)>)(2,&5!P45!b,..%,5!b45!Q!\)*0%,5!P4!67889:4!13=+,*%32!
=).+3<%.3+%).!)-!$,32+$!=3*,!;)*>,*&F!(30,*&!3./!+$,!,--%=3=A!)-!B3*%)'&!/%&%.-,=+%.0!30,.+&4!6"$1'-213%
R(;"3-1.,)%`1)"')"%l.,2('# 5!8h6"":5!"8E@l Y4!$++([mm/)%4)*0m"84"8GEm8"4%.-488887@79@G47E@884G@!

1,.!P3%/5!Z45!Z3&3$%*)5!a45!Q!X3&&,.5!I4!678"8:4!T,+,=+%).!)-!B%3?2,!?'+!.).!='2+%B3?2,!M&=$,*%=$%3!=)2%!
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$++([mm/)%4)*0m"84"88Em&"S7"SV8"8 V88"EV@!

1,*,./+5!I4!M45!#'* .?'225!g45!P(3/A5!T45!b,..%,5!b45!Q!\)*0%,5!P4!M4!678"":4!#$*,,!&;%(,&!3./!A)'F*,!)'+[!
$);!<3.A!&;%(,&!3*,!.,,/,/!+)!/,=).+3<%.3+,!(23&+%=!;%+$!/%&()&3?2,!;%(,&•! @4"213'(%l.,2('#%.;%
R(;"3-1.(%B.(-2.#5!ZL6Y:5!@@7l @@S4!$++([mm/)%4)*0m"84"8"9mH43H%=478"848]48"@!

1$3+5!P4!P45!X,/0,5!P4!O45!Q!P32%3.5!P4!678"":4!D)+,.+%32!)-!Z)?%2,!D$).,&!+)!P,*B,!3&!3!b,&,*B)%*!%.!
P(*,3/!)-!W)&)=)<%32!D3+$)0,.&4! f(#1("%l.,2('#%.;%i"'#-&%'($%@##1"$%M31"(3")5!7K67:5!"l S4!

1$))./,*);35!I45!h))>))25!P45!Q !1%*3.H%3VX'*/)A325!P4!T4!678"@:4!#$,!%<()*+3.=,!)-!<)?%2,!($).,&!%.!+$,!
()&&%?2,!+*3.&<%&&%).!)-!?3=+,*%32!%.-,=+%).&!%.!+$,!=)<<'.%+A4!l.,2('#%.;%B.44,(1-N%i"'#-& 5!"l S4!
$++([mm/)%4)*0m"84"88Em&"8G88V8"@VG]S] V9!

1%//2,5!J45!b)?%.&).5!O45!D%>,5!145!O3<<,*<3.5!Z45!h3A5!145!Q!_,*$'2&+5!14!678"9:4!e'3.+%-A%.0!+$,!
*3<?'.=+%)'&!H)'*.,A!)-!+$,!3.,&+$,&%3!(*)B%/,*F&!$3./&!/'*%.0!&%<'23+,/5!*)'+%.,!=3*,4!@4"213'(%
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1%)I*<)*4!678"9:4!1%)I*<)*!;%+$!h)*%223|!h23&&4!b,+*%,B,/!r'.,!"5!78"95!-*)<!$++(&[mm?%)3*<)*+,=$4=)<m!

1%*03./5!h45!P32%)'5!D45!Q!g'=,+5!r4VJ4!678"Y:4!L.-2',.=,!)-!P+3--!1,$3B%)*!).!L.-,=+%)'&!b%&>!%.!a(,*3+%.0!
b))<&[!U$3+!L&!+$,!MB%/,.=,•! R(;"3-1.(%B.(-2.#%'($%i.)+1-'#%D+1$"41.#./N5!Z[ 6":5!GSl "894!
$++([mm/)%4)*0m"84"8"Em%=,478"@4G!
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1%++.,*5!Z4!r45!b%=$5!M4!J45!#'*.,*5!D4!T45!Q!I*.)2/5!U4!X4!67887:4!g%<%+,/!L<(3=+!)-!P'&+3%.,/!P%<(2,!
\,,/?3=> !13&,/!).!P)3(!3./!D3(,*!#);,2!J).&'<(+%).!).!+$,!\*,C',.=A!)-!X3./!U3&$%.0!%.!3.!I/'2+!
L.+,.&%B,!J3*,!K.%+4!R(;"3-1.(%B.(-2.#%m%i.)+1-'#%D+1$"41.#./N5!8Z6S:5!"78l "794!
$++([mm/)%4)*0m"84"8]9mY87878!

123.>%.&$%(5!g4!I45!J)++).5!14!g45!Q!h3&+).5!r4!g4!678"S:4!P'*B,A!)-!3.+%?%)+%=!*,&%&+3.=,!%.!=,22!($).,!3./!
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$++([mm/)%4)*0m"84"]GSm888YVS"YYV]@4S4"9Y!

12))<-%,2/5!P4!\45!MN.,*5!Z45!P%0.)*,22%5!J45!W3+$5!O4!r45!Q!P=)++5!M4!I4!678"":4!#$,!%.-,=+%).!*%&>&!
3&&)=%3+,/!;%+$!=2)+$%.0!3./!$)'&,$)2/!2%.,.&!%.!$)<,!3./!,B,*A/3A!2%-,!&,++%.0&5!3./!+$,!*)2,!)-!23'./*A4!
R(-"2('-1.('#%M31"(-1;13%a.2,4%.(%i.4"%iN/1"("5!6I(*%2:5!"l @S4!
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1).-3.+5!h45!1,2-3.+%5!D45!D3+,*.)&+,*5!h45!h3?*%,22%5!T45!h3%+,*5!I4!Z45!Z3.,&5!Z45!‡!W,?%)2)5!D4!M4!678"8:4!
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1*3/A5!b4!b45!X'.+5!I45!I>%235!_45!b)/*%0',&5!Z45!h*3$3<5!J45!b3,5!J45!‡!h%??5!D4!678"":4!L.(3+%,.+!
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1*3/A5!b4!b45!X'.+5!I4!J45!_%&B3.3+$3.5!I45!b)/*%0',&5!Z4!I45!h*3$3<5!J45!b3,5!J45!‡!h%??5!I4!D4!678"":4!
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1*3/A5!b4!b45!_,**3.5!r45!T3<3.%5!W4!W45!Q!h%??5!I4!D4!6788G:4!b,B%,;!)-!<)?%2,!=)<<'.%=3+%).!/,B%=,&!
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1*3&;,225!Z4!g45!Q!P(*'=,5!g4!678"7:4!L<(2,<,.+%.0!IabW!b,=)<<,./,/!D*3=+%=,&!-)*!P'*0%=32!I++%*,4!
@f]U%l.,2('# 5!Lh6":5!"77 l "@84!$++([mm/)%4)*0m"84"8"9mH43)*.478""4"848"E!

1*)'&&3*/5!14!P45!Q!1*)'&&3*/5!I4!14!678"S:4!K&%.0!M2,=+*).%=!J)<<'.%=3+%).!P3-,2A!%.!X,32+$!J3*,!
P,++%.0&4!U,2)1(/%;.2%:.4"(H)%i"'#-& 5!7O6":5!YGl 974!$++([mm/)%4)*0m"84""""m"EY"V@]9w4"788E!

1PL4!678"@:4!6@M%hOJP_8K7J%M+"31;13'-1.(%;.2%-&"%+#'((1(/E%'++#13'-1.(E%4"'),2"4"(-%'($%2"01"?%.;%
3#"'(#1("))%)"2013")%1(%&.)+1-'#)4!g)./).5!KO4!b,+*%,B,/!-*)<!
$++([mm&$)(4?&%0*)'(4=)<mD*)/'=+T,+3%2m•(%/k8888888888S87G7YG@!

1PL4!678"Y:4!SM%DU%7JPPh_8K7h%B&"413'#%$1)1(;"3-'(-)%'($%'(-1)"+-13)%q %@++#13'-1.(%.;%D,2.+"'(%
M-'($'2$)%;.2%3&"413'#%$1)1(;"3-'(-)%'($%'(-1)"+-13)4!g)./).5!KO[!1*%+%&$!P+3./3*/&!L.&+%+'+,4!b,+*%,B,/!
-*)<!$++(&[mm?&)24?&%0*)'(4=)<m1%?2%)0*3($%=m1%?2%)0*3($%=L.-)T3+3m8888888888S87G@@]8!

1A*.,5!M4!678""5!T,=,<?,*!7":4!D*)/'=+%).!2%.,!&'*0,*A[!B%,;&4! S1241(/&'4%G'1#4!b,+*%,B,/!-*)<!
$++([mm*=@$+SC&](4&,3*=$4&,*%32&&)2'+%).&4=)<•=+NŠB,*kuSG4]]V788@Q=+NŠ,.=k%.-)[)-%m,.=[K#\V!
]Q*-*Š%/k%.-)[&%/mD*)e[%.+,*.3+%).32.,;&Q*-+ŠB32Š-<+k%.-)[)-%m-<+[>,B[<+N[H)'*.32Q!
*-+40,.*,k'.>.);.Q*-+4H+%+2,k1%*<%.0$3<•Z3%2Q*-+43+%+2,kD*)/'=+%).•2%.,•&'*0,*A[!

JIJ4!6788S:4!!"("2'#%621(31+#")%.;%a..$%iN/1"("%5B@BV]B6%7*7L[L94!B.$"I%@#14"(-'21,)%*%R(-"2('-1.('#%
a..$%M-'($'2$) !6_,*4@:4!b)<,5!L+32A[!\))/!3./!I0*%='2+'*,!a*03.%c3+%).!)-!+$,!K.%+,/!W3+%).&!m!U)*2/!
X,32+$!a*03.%c3+%).4!b,+*%,B,/!-*)<!$++([mm;;;4-3)4)*0m-3)V;$) V=)/,N32%<,.+3*%'&m&$V
(*)NAm,.m•2.>k"Q'*2k$++(&fSIf7\f7\;)*>&(3=,4-3)4)*0f7\&%+,&f7\=)/,Nf7\P+3./3*/&f7\JIJ •
bJD•" V"G9Gf7\JwDŠ88",4(/- !

JIJ4!678"9:4!J)/,N!I2%<,.+3*%'&!J)<<%&&%).!D*)=,/'*32!Z3.'324!b)<,5!L+32A[!\))/!3./!I0*%='2+'*,!
a*03.%c3+%).!)-!+$,!K.%+,/!W3+%).&!m!U)*2/!X,32+$!a*03.%c3+%).4!$++([mm/)%4)*0m"84"88Em1\87Y]7S@9!

JIT#X4!678"Y:4! 6"2).('#%D#"3-2.(13%̀"013")%1(%-&"%f+"2'-1(/%]..4_%M';"-N%'($%!,1$"#1(")4!]'+1$%
]")+.()"%]"+.2- 4!b,+*%,B,/!-*)<!$++(&[mm;;;4=3/+$4=3m<,/%3m(/-m$+%&mH3.V78"YmbI8E77!#3?2,+&!%.!+$,!
ab!\%.324(/- !

J3<(?,225!h45!I*-3.%&5!O45!Q!P<%+$5!I4!\4!678"7:4!T%&+*3=+%).!3./!%.+,**'(+%).!%.!3.3,&+$,+%=!(*3=+%=,4!
S21-1)&%l.,2('#%.;%@('")-&")1'5!7KL6Y:5!E8El E"Y4!$++([mm/)%4)*0m"84"8GSm?H3m3,&7"G!

J3<(?,225!r45!r).,&5!J45!Q!X%225!14!678"@:4!J2,3.%.0[!\%./%.0!3!Z%=*)?%)2)0%=32!P+3./3*/4!R(-"2('-1.('#%
l.,2('#%.;%a'31#1-N%G'('/"4"(- 5!h6":4!

J3**%.0+).5!_4!678"7:4!i#$,*,j&!W)!h)%.0!13=>F4!b)N%,F&!LD$).,!|[!I.!a?H,=+!M+$.)0*3($A4!b'(/,'/"%
'($%b1-"2'3N5!7J67:5!7El @84!

J3*B32$)5!Z4!g4!b45!Z)*3%&5!#4!145!I<3*325!T4!\45!Q!P%0'2,<5!T4!Z4!67888:4!X3c3*/!3.32A&%&!3./!=*%+%=32!
=).+*)2!()%.+!&A&+,<!3((*)3=$!%.!+$,!,B32'3+%).!)-!,.B%*).<,.+32!3./!(*)=,/'*32!&)'*=,&!)-!
=).+3<%.3+%).!)-!,.+,*32!-,,/%.0&!%.!+$*,,!$)&(%+32&4!l.,2('#%.;%6'2"(-"2'#%'($%D(-"2'#%U,-21-1.(5!8J6Y:5!
7G9l S8S4!$++([mm/)%4)*0m"84""EEm8"@]98E"8887@88Y7G9!

J3+=$()2,5!O4!678"S:4!#);3*/!+$,!<)/,22%.0!)-!&3-,+A!B%)23+%).&!%.!$,32+$=3*,!&A&+,<&4!SGl%o,'#%M';5!
886G:5!E8Yl E8G4!$++([mm/)%4)*0m"84""S9m?<HC&V78"7 V88"98@!

JTJ4!6788]:4! `'-'%B.##"3-1.(%G"-&.$)%;.2%62./2'4%D0'#,'-1.(_%f=)"20'-1.( 4!D0'#,'-1.(%S21";)%U.Q%7[4!
b,+*%,B,/!-*)<!$++([mm;;;4=/=40)Bm$,32+$AA)'+$m,B32'3+%).m%./,N4$+<!

J$3.05!X4!r45!Z%22,*5!X4!g45!U3+>%.&5!W45!I*/'%.)5!Z4!r45!I&$-)*/5!T4!I45!Z%/02,A5!h45!‡!r3*B%&5!U4!b4!
6"GG]:4!I.!,(%/,<%=!)-!Z323&&,c%3!(3=$A/,*<3+%&!%.!3.!%.+,.&%B,!=3*,!.'*&,*A!3&&)=%3+,/!;%+$!



!

7"" !

!

! !

!

=)2).%c3+%).!)-!$,32+$!=3*,!;)*>,*&F!(,+!/)0&4!\&"%U"?%D(/#'($%l.,2('#%.;%G"$131("5!ZZP6"":5!E89l ""4!
$++([mm/)%4)*0m"84"8Y9mWMrZ"GG]8S"7SS]""87!

J$3;235!O45!Z'>$)(3/$3A3A5!J45!h'*'.05!145!1$3+,5!D45!Q!13%*A5!L4!6788G:4!13=+,*%32!iJ,22j!D$).,&[!T)!
=,22!($).,&!=3**A!()+,.+%32!(3+$)0,.&•! f(#1("%l.,2('#%.;%i"'#-&%'($%@##1"$%M31"(3")5!P6":5!]4!b,+*%,B,/!
-*)<!$++([mm;;;4)H$3&4)*0m%&&',7Gm788GV" V]4$+<!

JXLJI VJ3.3/34!678"7:4!L.-,=+%).!(*,B,.+%).!3./!=).+*)2!*,23 +,/!+)!,2,=+*).%=!6L#:!/,B%=,&!%.!$,32+$=3*,!
&,++%.0&4!J)<<'.%+A!3./!X)&(%+32!L.-,=+%).!J).+*)2!I&&)=%3+%).VJ3.3/34!b,+*%,B,/!-*)<!$++([mm;;;4%(3=V
=3.3/34)*0m(/-mM2,=+*).%=ŠT,B%=,&ŠD*3=+%=,Šb,=)<<,./3+%).&V78"74(/- !

J$%+23.0,5!D4!b4!678"@:4!J).+3<%.3+%).!)-!=,22!($).,&!?A!(3+$)0,.%=!<%=*))*03.%&<&[!J)<(3*%&).!
?,+;,,.!$)&(%+32!&+3--!3./!=)22,0,!&+'/,.+&4! U,)'(-'2'%S1.)31"(3" 5![ 67:5!78Sl 7894!
$++([mm/)%4)*0m"84"S8YEm.'&?%)&=%m.8987"@!

J%.3*5!W45!T,/,5!J45!W,<'+5!#45!Q!I2+'.5!L4!678"S:4!13=+,*%32!=).+3<%.3+%).!)-!+$,!<)?%2,!($).,&!)-!.'*&%.0!
&+'/,.+&!%.B)2B,/!%.!/%*,=+!(3+%,.+!=3*,4!i"'#-&GD` 5!O67:5!9E]l 9]"4!b,+*%,B,/!-*)<!
$++([mm;;;4/*'.((4?3m(/-m$,32+$<,/ŠEŠ7Š;,?4(/- !

J23*)5!#45!aFb,%22A5!Z45!T3.%,2&5!P45!Q!X'<($*,A&5!X4!678"Y:4!P'*-3=,!<%=*)?%32!=).+3<%.3+%).!%.!$)&(%+32&[!
I!(%2)+!&+'/A!).!<,+$)/&!)-!&3<(2%.0!3./!+$,!'&,!)-!(*)()&,/!<%=*)?%)2)0%=!&+3./3*/&4! @4"213'(%l.,2('#%
.;%R(;"3-1.(%B.(-2.#5!JZ6G:5!"888l "8874!$++([mm/)%4)*0m"84"8"9mH43H%=478"Y48Y488G!

J2,B,23./!J2%.%=4!678"Y:4!D,*&).32!J,22!D$).,&!).!+$,!W'*&%.0!K.%+!J3.!L<(3=+!L.-,=+%).!J).+*)2!
D*)0*3<&4!b,+*%,B,/!-*)<!$++(&[mm=).&'2+C/4=2,B,23./=2%.%=4)*0m78"Ym8]m(,*&).32V=,22V($).,& V). V+$,V
.'*&%.0V'.%+V=3. V%<(3=+V%.-,=+%).V=).+*)2V(*)0*3<&m!

J2)'+<3. Vh*,,.5!M45!TFI*=A5!W45!P(*3++5!T4!I45!X3*+2,A5!r4!J45!Q!O2,%.5!W4!678"@:4!X);!=2,3.!%&!=2,3.• %&!3!
.,;!<%=*)?%)2)0A!&+3./3*/!*,C'%*,/•! @4"213'(%l.,2('#%.;%R(;"3-1.(%B.(-2.#5!J86G:5!"887l "88S4!
$++([mm/)%4)*0m$++([mm/N4/)%4)*0m"84"8"9mH43H%=478"@48@487Y!

JWDP4!678"S:4!Z)?%2,!T,B%=,&!%.!+$,!U)*>(23=,4!1(;.b@: 5!876":4!b,+*%,B,/!-*)<!
$++([mm;;;4=.(&4=3m'(2)3/V-%2,&m(/-Š,.02%&$m<)?%2,Š/,B%=,&4(/-!

J)2,5!Z4!678"Y:4!I!/%&=)'*&,!3.32A&%&!)-!$3./!$A0%,.,!()2%=A!%.!WXP!#*'&+&4!l.,2('#%.;%R(;"3-1.(%
62"0"(-1.( 5!7[ 6@:5!"Y9l "9"4!$++([mm/)%4)*0m"84""EEm"EYE"EE@"YYEY@"7!

J)..,=+%='+!W' *&,&F!\)'./3+%).4!678"9:4!P3-,!J,22!D$).,!M+%C',++,!%.!X,32+$!J3*,!P,++%.04!b,+*%,B,/!
r'.,!S85!78"95!-*)<!$++([mm=+.'*&,&-)'./3+%).4)*0m•(30,Š%/k9G7!

J).;3A5!W45!a.05!D45!1);,*&5!Z45!Q!h*%<<,++5!W4!678"S:4!B#1(13'#%6.3<"-%]";"2"(3"%f+"2'-1(/%
`"+'2-4"(-%62'3 -13"!67./!,/4:4!aN-)*/[!J2%.%=32!D)=>,+!b,-,*,.=,4 !

J)*/,%*)5!I4!g4!I4!a45!a2%B,%*35!Z4!Z4!J45!\,*.3./,&5!r4!T45!13**)&5!J4!P4!Z4!I45!Q!J3&+*)5!g4!Z4!J4!678"Y:4!
MC'%(<,.+!=).+3<%.3+%).!%.!3.!%.+,.&%B,!=3*,!'.%+4!@3-'%6',#%D(;"245!8P67:5!"98l "9Y4!b,+*%,B,/!-*)<!
$++([mm;;;4&=%,2)4?*m(/-m3(,mB7].7m,.Š"G]7V8"G@V3(, V7] V87V8"984(/- !

J)**%.5!#45!g%.5!r45!Z3=W3'0$+).5!J45!Z3$3+)5!P45!Q!b3H,./%*3.5!I4!678"9:4!#$,!*)2,!)-!<)?%2,!
=)<<'.%=3+%).!/,B%=,&!%.!+$,!&(*,3/!)-!%.-,=+%).&!;%+$%.!3!=2%.%=32!&,++%.04!D(012.(4"(-'#%i"'#-&%]"01"? 5!
hL67:5!9Sl E84!$++([mm/)%4)*0m"84Y]9@m/78"9V8"@!

J)&&,A5!_45!r,'*%&&,.5!I45!#$,2%&&,.5!Z4Vr45!_3.$)2,5!J45!Q!P=$',*<3.&5!I4!678"":4!MN(*,&&,/!?*,3&+!<%2>!
).!3!.,).3+32!'.%+[!I!$3c3*/!3.32A&%&!3./!=*%+%=32!=).+*)2!()%.+&!3((*)3=$4!@4"213'(%l.,2('#%.;%R(;"3-1.(%
B.(-2.# 5!ZL6"8:5!]S7l ]S]4!$++([mm/)%4)*0m"84"8"9mH43H%=478""48"48"G!

J);(,*+$;3%+,5!g45!Q!X)2<5!b4!g4!678"Y:4!h'%/,2%.,!%<(2,<,.+3+%).[!&'*0%=32!3++%*,4!@f]U%l.,2('# 5!7K767:5!
"]] l "GE4!$++([mm/)%4)*0m"84"8"9mH43)*.478"@4"7488S!

JeJ4!678"S :4!W)+!H'&+!3!.'<?,*[!X)<,!=3*,!%.&(,=+%).!(*)0*3<<,! V!.3+%).32!)B,*B%,;4!g)./).5!KO[!
J3*,!e'32%+A!J)<<%&&%).4!b,+*%,B,/!-*)<!$++(&[mm;;;4=C=4)*04'>m&%+,&m/,-3'2+m-%2,&m/)='<,.+&mGSS"V=C=V
$)<,Š=3*,Š*,()*+ V;,?Š84(/- !

JeJ4!678"@:4!X,32+$!3./!P)=%32!J3*,!I=+!788]!6b,0'23+,/!I=+%B%+%,&:!b,0'23+%).&!78"@[!b,0'23+%).!"Y[!
D*,<%&,&!3./!,C'%(<,.+4!b,+*%,B,/!Z3A!@5!78"95!-*)<!$++([mm;;;4=C=4)*04'>m=).+,.+m*,0'23+%).V"YV
(*,<%&,&V3./ V,C'%(<,.+‹0'%/3.=, V2%.>&!

J*)=>,++5!Z4!#45!O,22A5!r45!Z3=W%)=3%225!b45!Q!aF1A*.,5!r4!678"7:4!ZbPI5!<)?%2,!3./!;%+$!,N=,22,.+!
=)B,*30,[!Z)?%2,!($).,&!3./!(30,*&!3&!*,&,*B)%*&!3./!B,=+)*&!)-!ZbPI!+*3.&<%&&%).4! l.,2('#%.;%S.("%m%



!

7"7 !

!

! !

!

l.1(-%M,2/"2NE%S21-1)&%^.#,4"5!LJl S6P'((!w_LL:5!Y4!b,+*%,B,/!-*)<!
$++([mm;;;4?HH(*)=&4?).,3./H)%.+4)*04'>m=).+,.+mG@V1mPKDDŠw_LLm88Y43?&+*3=+!

J*).%.5!J4!678"@:4!K&%.0!=3&,!&+'/A!*,&,3*=$!3&!3!*%0)*)'&!-)*<!)-!%.C'%*A4!U,2)"%]")"'23&"2 5!876Y:5!"Gl
7E4!

J'*,5!g45!u3A3&VJ3&+*)5!r45!\3?*%5!D45!Q!u3A3&VJ3&+*)5!r4!M4!678"@:4!J$322,.0,&!3./!)(()*+'.%+%,&!%.!+$,!
3.32A&%&!)-!*%&>!%.!$,32+$=3*,4!RRD%\2'()'3-1.()%.(%i"'#-&3'2"%MN)-"4)%D(/1(""21(/5!J67:5!]] l "8@4!
$++([mm/)%4)*0m"84"8]8m"G@]]S88478"@4G""E]9!

J'&3+)5!P45!#3B)23*)5!D45!Q!/,!a2%B,%*35!J4!I4!\4!678"7:4!L<(2,<,.+3+%).!)-!X3c3*/!I.32A&%&!3./!J*%+%=32!
J).+*)2!D)%.+&!PA&+,<!%.!+$,!\))/!L./'&+*A[!L<(3=+!).!P3-,+A!3./!+$,!M.B%*).<,.+4!L.!I4!Z=M2$3++).!Q!D4!
r4!I4!P)?*32!6M/&4:5!U.0"#%\"3&(.#./1")%1(%a..$%M31"(3"!6((4!7" l SE:4!W,;!v)*>5!Wv[!P(*%.0,*!W,;! v)*>4!
$++([mm/)%4)*0m"84"88EmGE]V" V@@"GVE]]8 V9Š7!

Jc3*.%3;&>35!14!6788E:4!M&'$.?1(/%'($%f-&"2%\"3&(1T,")%;.2%`.1(/%a1"#$?.2<%1(%G.$"2(%M.31"-1")4!
Z32<)[!J)(,.$30,.!1'&%.,&&!P=$))2!D*,&&4 !

T3>35!T45!v%$/,0)5!T45!Q!#3/,&&,5!M4!678"Y:4!g,B,2!)-!J).+3<%.3+%).!3./!I.+%?%)+%=!b,&%&+3.=,!)-!
13=+,*%32!L&)23+,&!-*)<!Z)?%2,!D$).,!)-!XJU!F&!%.!X3;3&&3!b,-,**32!X)&(%+324!@)1'(%l.,2('#%.;%G"$13'#%
M31"(3") 5!O6S:5!S8l SY4!b,+*%,B,/!-*)<!$++([mm;;;4<3N;,22&=%4=)<m(*%.+m3H<&mBEVS8VSY4(/-!

T3.=,*5!P4!r4!6788@:4!X);!/)!;,!3&&,&&! $)&(%+32!=2,3.%.0•!I!(*)()&32!-)*!<%=*)?%)2)0%=32!&+3./3*/&!-)*!
&'*-3=,!$A0%,.,!%.!$)&(%+32&4!l.,2('#%.;%i.)+1-'#%R(;"3-1.(5!h[ 6":5!"8l "Y4!
$++([mm/)%4)*0m"84"8"9mH4H$%.4788S48G48"E!

T3.=,*5!P4!r4!678"":4!X)&(%+32!=2,3.%.0!%.!+$,!7"&+!=,.+'*A4!D,2.+"'(%l.,2( '#%.;%B#1(13'#%G132.=1.#./N%m%
R(;"3-1.,)%`1)"')") 5!ZK6"7:5!"@ESl "@]"4!$++([mm/)%4)*0m"84"88Em&"88G9V8"" V"7Y8VN!

T3.=,*5!P4!r4!678"@:4!J).+*)22%.0!X)&(%+32VI=C'%*,/!L.-,=+%).[!\)='&!).!+$,!b)2,!)-!+$,!M.B%*).<,.+!3./!
W,;!#,=$.)2)0%,&!-)*!T,=).+3<%.3+%).4! B#1(13'#%G132.=1.#./N%]"01"?)5!8O6@:5!99Yl 9G84!
$++([mm/)%4)*0m"84""7]mJZb488878V"@!

T3.=,*5!P4!r4!678"9:4!L.-,=+%).!=).+*)2[!MB%/,.=,V?3&,/!=)<<).!&,.&,4! R(;"3-1.(E%`1)"')"%m%i"'#-&5!
876@:5!"@El "YS4!$++([mm/)%4)*0m"84"8"9mH4%/$478"94"8488S!

T3.=,*5!P4!r45!U$%+,5!g4!\45!g3<?5!r45!h%*B3.5!M4!O45!Q!b)?,*+&).5!J4!6788G:4!Z,3&'*%.0!+$,!,--,=+!)-!
,.$3.=,/!=2,3.%.0!%.!3!KO!$)&(%+32[!3!(*)&(,=+%B,!=*)&&V)B,*!&+'/A4!SGB%G"$131("5!O67]:4!
$++([mm/)%4)*0m"84""]9m"E@"VE8"YVEV7] !

T3.=,*5!P4!r45!U$%+,5!g45!Q!b)?,*+&).5!J4!6788]:4!Z).%+)*%.0!,.B%*).<,.+32!=2,3.2%.,&&!).!+;)!&'*0%=32!
;3*/&4! R(-%l%D(012.(%i"'#-&%]")5!7P6Y:5!SYEl S9@4!$++([mm/)%4)*0m"84"8]8m8G98S"78]87"87@9Y!

T3&5!T45!O$,*35!b45!Q!P'<%+5!b4!678"@:4!Z)?%2,!($).,!&'*B,%223.=,!3./!*,23+%).&$%(!?,+;,,.!C'3.+%+3+%B,!
='2+'*,&!3./!+A(,!)-!<)?%2,!/,B%=,‘[!I!(%2)+!&+'/A4!R(-"2('-1.('#%l.,2('#%.;%G"$13'#%M31"(3"%]")"'23&%@($%
62'3-13"5!76S:5!E"l E@4!

T3++35!D45!13.&325!W45!Q!J$3./,*5!r4!678"S:4!X3./ V$,2/!$3c3*/&!?A!$,32+$V=3*,!;)*>,*&4! R($1'(%l.,2('#%.;%
G"$13'#%G132.=1.#./N5!Z76S:5!S78l 7"4!b,+*%,B,/!-*)<!$++([mm;;;4%H<<4)*0m+,N+43&(•78"SmS"mSmS78m""Y9EY!

T,3.5!r4!M45!X'+=$%.&).5!I45!M&=)+)5!O4!X45!Q!g3;&).5!b4!6788E:4!K&%.0!3!<'2+%V<,+$)/5!'&,*!= ,.+*,/5!
(*)&(,=+%B,!$3c3*/!3.32A&%&!+)!3&&,&&!=3*,!C'32%+A!3./!(3+%,.+!&3-,+A!%.!3!=3*,!(3+$;3A4!SGB%i"'#-&%
M"2013")%]")"'23&5!O6]G:4!$++([mm/)%4)*0m"84""]9m"@E7V9G9SVEV]G!

T,3.5!P4!678"8:4!T%&+*3=+%).&!%.!+$,!a(,*3+%.0!b))<[!&$)'2/!+$,!'&,!)-!(,*&).32!=)<( '+,*&!?,!?3..,/!
/'*%.0!+$,!3/<%.%&+*3+%).!)-!3.,&+$,&%3•!b,+*%,B,/!\,?*'3*A!"75!78"E5!-*)<!
$++([mm;;;43(&-4)*0m.,;&2,++,*&m$+<2m78"8m&(*%.0m"@Š/%&+*3=+4$+<!

T,**%.0+).5!Z4!J45!T*3(,*5!M4!P45!X&'5!b4!#45!Q!O'*%.=c'>5!r4!r4!6788S:4!J3.!&3-,+A!3&&'*3.=,!(*)=,/'*,&!
%.!+$,!-))/!%./'&+*A!?,!'&,/!+)!,B32'3+,!3!<,/%=32!&=*,,.%.0!(*)0*3<<,•!#$,!3((2%=3+%).!)-!+$,!X3c3*/!
I.32A&%&!3./!J*%+%=32!J).+*)2!D)%.+!&A&+,<!+)!3.!3.+,.3+32!&,*'<!&=*,,.%.0!(*)0*3<<,!-)*!T);.F&!
&A./*)<,4!P+30,!7[!)B,*=)4! l.,2('#%.;%D0'#,'-1.(%1(%B#1(13'#%62'3-13"5!L6":5!@Gl YE4!
$++([mm/)%4)*0m"84"8@9mH4"S9YV7EYS4788S488S9G4N!

TX4!6788S:4!:1((1(/%?'N)_%:.2<1(/%-./"-&"2%-.%2"$,3"%i"'#-&3'2"%@)).31'-"$%R(;"3-1.(%1(%D(/#'($4!
g)./).5!KO4 !



!

7"S!

!

! !

!

TX4!6788E3:4!D3+%,.+!D3+$;3A&4!b,+*%,B,/!r3.'3*A!"E5!78"E5!-*)<!
$++([mm;,?3*=$%B,4.3+%).323*=$%B,&40)B4'>m78"S8"8E"8YSY@m$++([mm;;;4/$40)B4'>mD)2%=AI./h'%/3.=,ma*
03.%&3+%).D)2%=AmP,=)./3*AJ3*,m#*,3+<,.+J,.+*,&m#*,3+<,.+J,.+*,&I*+%=2,m-&m,.•JaW#MW#ŠLTk@8GE7
9SQ=$>kbhI#v@ !

TX4!6788E?:4!K.%-)*<&!3./!U)*>;,3*[!I.!,B%/,.=,!?3&,!- )*!/,B,2)(%.0!2)=32!()2%=A4!g)./).5!KO[!
T,(3*+<,.+!)-!X,32+$4!b,+*%,B,/!-*)<!
$++([mm;,?3*=$%B,4.3+%).323*=$%B,&40)B4'>m78"S8"8E"8YSY@m$++([m;;;4/$40)B4'>m(*)/Š=).&'<Š/$m0*)'(
&m/$Š/%0%+323&&,+&m/)='<,.+&m/%0%+323&&,+m/$Š8E]@SY4(/-!

TX4!6788G:4!K&%.0!Z)?%2,!D$).,&!%.!WXP!X)&(%+32&4!g)./).5!KO[!T,(3*+<,.+!)-!X,32+$4!b,+*%,B,/!-*)<!
$++([mm;,?3*=$%B,4.3+%).323*=$%B,&40)B4'>m78"S8"8E"8YSY@m$++([m;;;4/$40)B4'>m(*)/Š=).&'<Š/$m0*)'(
&m/$Š/%0%+323&&,+&m’/$m’,.m/)='<,.+&m/%0%+323&&,+m/$Š8G7]"74(/-!

TX4!678"8:4!C(1;.24)%' ($%?.2<?"'2_%!,1$'(3"%.(%,(1;.24%'($%?.2<?"'2%+.#131")%;.2%UiM%"4+#.N"2)4!
g)./).5!KO[!T,(3*+<,.+!)-!X,32+$4 !

TX4!678"Y:4!J3.!L!'&,!<A!<)?%2,!($).,!%.!3.!WXP!$)&(%+32•!b,+*%,B,/!Z3*=$!"75!78"E5!-*)<!
$++([mm;;;4.$&4'>m=$CmD30,&m7"@943&(N!

TX4!678"9:4!Z)?%2,!($).,!&3-,+A4!b,+*%,B,/!Z3*=$!"75!78"E5!-*)<!$++([mm;;;4.$&4'>mJ)./%+%).&mZ)?%2,V
($)., V&3-,+AmD30,&mL.+*)/'=+%).43&(N!

T)23.5!I45!13*+2,++5!Z45!Z=M.+,,5!145!J*,3<,*5!M45!Q!X'<($*,A&5!X4!678"":4!MB32'3+%).!)-!/%--,*,.+!
<,+$)/&!+)!*,=)B,*!<,+%=%22%.V*,&%&+3.+!P+3($A2)=)=='&!3'*,'&!-*)<!$)&(%+32!,.B%*).<,.+32!&'*-3=,&4!\&"%
l.,2('#%.;%i.)+1-'#%R(;"3-1.(5!OL6S:5!77El S84!$++([mm/)%4)*0m"84"8"9mH4H$%.478""48Y48""!

T)23.5!P4!I45!X,3+$5!r45!D)++,*V1A.),5!h45!Q!P+3=>$)'&,5!b4!I4!678"S:4!L.-,=+%).!(*,B,.+%).!%.!3.,&+$,&%3!
(*3=+%=,[!I!+))2!+)!3&&,&&!*%&>!3./!=)<(2%3.=,4!@4"213'(%l.,2('#%.;%R(;"3-1.(%B.(-2.#5!J76"":5!" l 94!
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&'*0,*A V'&,/ V%.VL./%3V;%22V='+VWXPV=)&+&4$+<2!
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3*+%=2,•4!i"'#-&%`"013") 5!J76"8:5!S"@l S7G4!b,+*%,B,/!-*)<!
$++(&[mm;;;4,=*%4)*0m=)<().,.+&mXTr)'*.32mD30,&m$/78"7"80'%/ŠP<3*+($).,&43&(N‹!
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W,*3./c%=5!Z4!Z45!\%&$,*5!J4!U45!Q!T).&>,A5!J4!r4!678"@:4!P)*+%.0!+$*)'0$!+$,!;,32+$!)-!)(+%).&[!
J)<(3*3+%B,!,B32'3+%).!)-!+;)!'2+*3B%)2,+!/%&%.-,=+%).!&A&+,<&4!6b.M%fUD5!L6G:4!
$++([mm/)%4)*0m"84"SE"mH)'*.324().,48"8E@@@!

W,;=3&+2,!'().!#A.,!X)&(%+32&!WXP!\)'./3+%).!#*'&+4!678"Y:4!J2,3.%.0! 3./!T%&%.-,=+%).!D*)=,/'*,4!
W,;=3&+2,!'().!#A.,4!b,+*%,B,/!-*)<!$++([mm;;;4.,;=3&+2, V$)&(%+32&4)*04'>m/);.2)3/&m()2%=%,&mL.-,=+%).!
J).+*)2mJ2,3.%.0T%&%.-,=+%).D*)=,/'*,78"Y"74(/-!

WXZbJ4!678"8:4!@,)-2'#1'(%!,1$"#1(")%;.2%-&"%62"0"(-1.(%'($%B.(-2.#%.;%R(;"3-1.(%1(%i"'#-&3'2"4!U'-1.('#%
i"'#-&%G"$13'#%]")"'23&%B.,(31#4!b,+*%,B,/!-*)<!
$++([mm;;;42,0%&23+%).*,B%,;4.$<*=40)B43'mŠ-%2,&Š.$<*=m('?2%=3+%).&m3++3=$<,.+&m=/SSŠ%.-,=+%).Š=).+*)2Š
$,32+$=3*,4(/-!

WXP!12))/!3./!#*3.&()*+4!6788G:4!W3+%).32!=)<(3*3+%B,!3'/%+!)-!?2))/!=)22,=+%).4!g)./).5!KO[!WXP!KO4!
b,+*%,B,/!-*)<!$++([mm$)&(%+324?2))/4=)4'>m<,/%3m79]ESm.=3V?2))/Š=)22,=+%).Š3'/%+Š*,()*+Š788G4(/-!

WXP!12))/!3./!#*3.&()*+4!678"9:4!M.B%*).<,.+32!<).%+)*%.0!3./!L/,.+%-%=3+%).!)-!3=+%).!2,B,2!)*03.%&<&4!
b,+*%,B,/!W)B,< ?,*!"G5!78"95!-*)<!$++([mm$)&(%+324?2))/4=)4'>m/%30.)&+%=V&,*B%=,&m+*3.&-'&%).V
<%=*)?%)2)0Am?3=+,*%)2)0AV23?)*3+)*Am+%&&',&m!

WXP!J$)%=,&4!678"Y:4!WXP!&,*B%=,&!,N(23%.,/4!b,+*%,B,/!Z3*=$!"5!78"Y5!-*)<!
$++([mm;;;4.$&4'>mWXPM.023./mI?)'+WXP&,*B%=,&mD30,&mWXPP,*B%=,&43&(N!

WXP!M.023./4!678"9:4!X);!+)!<3>,!3!\*,,/)<!)-!L.-)*<3+%).!*,C',&+!+)!WXP!M.023./4!b,+*%,B,/!
a=+)?,*!"5!78"95!-*)<!$++(&[mm;;;4,.023./4.$&4'>m=).+3=+V'&m-)%m!
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W%=3&5!Z45!Q!1,&+5!T4!6788]:4!I!&+'/A!C'3.+%-A%.0!+$,!$3./V+)V-3=,!=).+3=+!*3+,!3./!%+&!()+,.+%32!
3((2%=3+%).!+)!(*,/%=+%.0!*,&(%*3+)*A!+*3=+!%.-,=+%).4!l.,2('#%.;%f33,+'-1.('#%'($%D(012.(4"(-'#%iN/1"(" 5!
h69:5!S@El SY74!$++([mm/)%4)*0m"84"8]8m"Y@YG978]8788S]G9!

WLJM4!6788]:4!P'*0%=32!&%+,!%.-,=+%).&[!(*,B,.+%).!3./!+*,3+<,.+4!URBD%!,1$"#1("4!g)./).5!KO[!W3+%).32!
L.&+%+'+,!-)*!X,32+$!3./!J3*,!MN=,22,.=,4!b,+*%,B,/!-*)<!$++(&[mm;;;4.%=,4)*04'>m0'%/3.=,mJhE@!

WLJM4!678"":4!i"'#-&3'2" *')).31'-"$%1(;"3-1.()_%+2"0"(-1.(%'($%3.(-2.#4!URBD%!,1$"#1("4!g)./).5!KO4!
b,+*%,B,/!-*)<!$++(&[mm;;;4.%=,4)*04'>m0'%/3.=,mDXS9!

WLJM4!678"7:4!i"'#-&3'2" *')).31'-"$%1(;"3-1.()_%+2"0"(-1.(%'($%3.(-2.#%1(%+214'2N%'($%3.44,(1-N%3'2"4!
URBD%!,1$"#1("4!b,+*%,B,/!-*)<!;;;4.%=,4)*04'>m0'%/3.=,m=0"SG!

WLJM4!678"S:4!M,2/13'#%)1-"%1(;"3-1.(4!U13"%o,'#1-N%M-'($'2$4!g)./).5!KO4!b,+*%,B,/!-*)<!
$++(&[mm;;;4.%=,4)*04'>m0'%/3.=,mC&@G!

WLJM4!678"@3:4!L.-,=+%).4!D01$"(3"%C+$'-"%[J4!g)./).5!KO[!W3+%).32!L.&+%+'+,!-)*!X,32+$!3./!J3*,!
MN=,22,.=,4!b,+*%,B,/!-*)<!$++(&[mm;;;4.%=,4)*04'>m0'%/3.=,m=0"SGm,B%/,.=,m,B%/,.=,V'(/3+, V
"]Y"]7]"S !

WLJM4!678"@?:4!R(;"3-1.(%+2"0"(-1.(%'($%3.(-2.#4!U13"%o,'#1-N%M-'($'2$4!g)./).5!KO4!b,+*%,B,/!-*)<!
$++(&[mm;;;4.%=,4)*04'>m0'%/3.=,mC&@G!

WLJM4!678"93:4!i"'#-&3'2" *')).31'-"$%1(;"3-1.() 4!U13"%o,'#1-N%M-'($'2$4!g)./).5!KO4!b,+*%,B,/!-*)<!
$++(&[mm;;;4.%=,4)*04'>m0'%/3.=,mC&""S!

WLJM4!678"9?:4!D*,B,.+%.0!3./!+*,3+%.0!&'*0%=32!&%+,!%.-,=+%).&4!b,+*%,B,/!r'2A!7"5!78"95!-*)<!
$++(&[mm(3+$;3A&4.%=,4)*04'>m(3+$;3A&m(*,B,.+%).V3./ V=).+*)2V)- V$,32+$=3*,V3&&)=%3+,/V
%.-,=+%).&‹(3+$kB%,;[m(3+$;3A&m(*,B,.+%).V3./ V=).+*)2V)- V$,32+$=3*, V3&&)=%3+,/V%.-,=+%).&m(*,B,.+%.0V
3./ V+*,3+%.0V&'*0%=32V&%+,V%.-,=+%).&4N<2Q=).+,.+kB%,;V.)/,[.)/,& V&+!

WLXb4!678"73:4!b,&,3*=$!%.!+$,!WXP!V!Xb!h))/!D*3=+%=,!b,&)'*=,!D3=>4! i]%!..$%62'3-13"_%R(;.24'-1.(%
;.2%]")"'23&"2)E%]m`%'($%i]%M-';;%1(%i1/&"2%D$,3'-1.(%R()-1-,-1.()%'($%-&"%UiM4!g)./).5!KO[!WXP!
W3+%).32!L.&+%+'+,!-)*!X,32+$!b,&,3*=$4!b,+*%,B,/!-*)<!$++([mm;;;4.%$*43=4'>m-%2,&mb,&,3*=$!D3&&()*+!Z3*!
78"8mXbŠh))/ŠD*3=+%=,ŠVŠL.-)*<3+%).Š-)*Š*,&,3*=$,*&Šb•TŠ3./ŠXbŠ&+3--Š%.ŠXML&Š3./+$,ŠWXP4(/-!

WLXb4!678"7?:4!#$,!b,&,3*=$!D3&&()*+[!I20)*%+$<!)-!b,&,3*=$!I=+%B%+A!3./!D*,VM.030,<,.+!J$,=>&4!
]")"'23&%1(%-&"%UiM_%i]%!..$%62'3-13"%]").,23"%6'3<4!g)./).5!KO[!WXP!W3+%).32!L.&+%+'+,!-)*!X,32+$!
b,&,3*=$4!b,+*%,B,/!-*)<!$++([mm;;;4.%$*43=4'>m/)='<,.+&m()2%=AV3./ V&+3./3*/& m\3&+,*V,3&%,*V=2%.%=32V
*,&,3*=$mb,&,3*=$V(3&&()*+&m#$,Vb,&,3*=$ VD3&&()*+VI20)*%+$<V)- Vb,&,3*=$ VI=+%B%+AV3./ VD*, V
M.030,<,.+ VJ$,=>&4(/-fYJ.(3(,*&S[mm('?2%=3+%).m''%/mE7Y]9\SMV]JYJ V@Y8YVG9J8VTMGJ@J8"I\8@ !

WLXb4!678"S:4!#$,!b,&,3*=$!D3&&()*+!3./!P+*,3<2%.,/!X' <3.!b,&)'*=,&!I**3.0,<,.+&4!b,+*%,B,/!
\,?*'3*A!"Y5!78"E5!-*)<!$++([mm;;;4.%$*43=4'>m3?)'+V'&mJJ\m()2%=AV3./ V&+3./3*/&m*,&,3*=$V
(3&&()*+&4$+<!

W%*'(35!P45!1$3?'!_%0.,&$5!b4!W45!Q!r,A35!Z4!678"S:4!J3.!Z)?%2,!D$).,&!I=+!I&!_,$%=2,&!#*3.&<%++%.0!
W)&)=)<%32!L.-,=+%).&•!R(-"2('-1.('#%l.,2('#%.;%6&'24'%'($%S1.%M31"(3")5!J6":5!]YGl ]9@4!b,+*%,B,/!-*)<!
$++([mm;;;4%H(?&4.,+mB)2V@m%&&',V"m?%)m"8S4(/-!

WZJ4!678"Y:4!h'%/3.=,!).!'&%.0!&)=%32!<,/%3!*,&().&%?2A4!g)./).5!KO[!W'*&%.0!3./!Z%/;%-,*A!J)'.=%24!
b,+*%,B,/!-*)<!$++(&[mm;;;4.<=4)*04'>m02)?323&&,+&m&%+,/)='<,.+&m.<=V('?2%=3+%).&m&)=%32V<,/%3 V
0'%/3.=,4(/- !

W)?2,5!X45!Q!P<%+$5!r4!678"Y:4!L&&',&!)-!B32%/%+A!3./!*,2%3?%2%+A!%.!C'32%+3+%B,!*,&,3*=$4!D01$"(3"%S')"$%
U,2)1(/ 5!7P67:5!S@l SY4!

W)++%.0$3<!K.%B,*&%+A!X)&(%+32&4!678"E:4!#$,3+*,!(3+%,.+!H)'*.,A4!b,+*%,B,/!\,?*'3*A!@5!78"E5!-*)<!
$++([mm;;;4.)++%.0$3<&(%.,4=)4'>m(3+%,.+V%.-)*<3+%).m+$,3+*,V(3+%,.+VH)'*.,A !

W);3>);%=c VTx?,>5!145!U23c™)5!š45!O*'>);&>%5!X45!D3;23>5!X45!Q!#*3;%›&>35!14!678"S:4!b,/'=+%).!)-!
<%=*)?%32!=).+3<%.3+%).!)-!<)?%2,!($).,&!'&%.0!'2+*3B%)2,+!K_!*3/%3+%).!3./!)c).,4!@;213'(%l.,2('#%.;%
G132.=1.#./N%]")"'23&5!O6@G:5!YY@"l YY@Y4!$++([mm/)%4)*0m"84Y]GEm3H<*78"S49"@7!

WDPI4!67889:4!b%&>!3&&,&&<,.+!(*)0*3<<,[!aB,*B%,;4!g)./).5!KO[!WXP!W3+%).32!D3+%,.+!P3-,+A!
I0,.=A4!b,+*%,B,/!-*)<!$++([mm;;;4.*2&4.(&34.$&4'>!

WDPI4!6788E3:4!X,32+$=3*,!*%&>!3&&,&&<,.+!<3/,!,3&A4!g)./).5!KO[!W3+%).32!D3+%,.+!P3-,+A!I0,.=A4!
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WDPI4!6788E?:4!W3+%).32!&(,=%-%=3+%).&!-)*!=2,3.2%.,&&!%.!+$,!WXP[!I!\*3<,;)*>!-)*!P,++%.0!3./!
Z,3&'*%.0!D,*-)*<3.=,!a'+=)<,&4!g)./).5!KO[!W3+%).32!D3+%,.+!P3-,+A!I0,.=A4!b,+*%,B,/!-*)<!
$++([mm;;;4.*2&4.(&34.$&4'>m*,&)'*=,&m(3+%,.+V&3-,+AV+)(%=&m,.B%*).<,.+m•,.+*A%/@YkYG]"]!

W;3.>;)5!M45!M>;'.%-,5!W45!Q!Z)-)2)*'. &$)5!O4!J4!678"@:4!W)&)=)<%32!(3+$)0,.&!3&&)=%3+,/!;%+$!+$,!
<)?%2,!($).,&!)-!$,32+$=3*,!;)*>,*&!%.!3!$)&(%+32!%.!I.A%0?35!O)0%!&+3+,5!W%0,*%34!l.,2('#%.;%
D+1$"41.#./N%'($%!#.='#%i"'#-&5!J67:5!"SYl "@84!$++([mm/)%4)*0m"84"8"9mH4H,0$478"S4""4887!

a!Fb,%22A5!Z45!Q!D3*>,*5!W4!678"7:4!iK.&3+%&-3=+)*A!P3+'*3+%).j[!3!=*%+%=32!,N(2)*3+%).!)-!+$,!.)+%).!)-!
&3+'*3+,/!&3<(2,!&%c,&!%.!C'32%+3+%B,!*,&,3*=$4!o,'#1-'-10"%]")"'23& 5!7Z67:5!"G8l "GE4!
$++([mm/)%4)*0m"84""EEm"@9]EG@""7@@9"89!

aIXDD5!Q!DLTIJ4!678"7:4!1,&+!D*3=+%=,&!-)*!M.B%*).<,.+32!J2,3.%.0!-)*!D*,B,.+%).!3./!J).+*)2!)-!
L.-,=+%).&!%.!I22!X,32+$!J3*,!P,++%.0&4!7./!*,B%&%).4!#)*).+)5!a.+3*%)5!J3.3/3[!a.+3*%)!I0,.=A!-)*!X,32+$!
D*)+,=+%).!3./!D*)<)+%).!Q!D*)B%.=%32!L.-,=+%)'&!T%&,3&,&!I/B%&)*A!J)<<%++,,4!

a005!Z4!678"@:4!J,22!($).,!'&,!%.!+$,!ab4! @f]U%l.,2('# 5!LL69:5!]"Yl ]"E4!
$++([mm/)%4)*0m"84"8"9mH43)*.478"@48748"E!

a2%B,%*35!Z4!b45!13+%&+35!J4!b4!_5!Q!I%/))5!O4!M4!6788":4!I((2%=3+%).!)-!X3c3*/!I.32A&%&!J*%+%=32!J).+*)2!
D)%.+&!&A&+,<!+)!,.+,*32!+'?,!-,,/%.0!%.!$)&(%+324!l.,2('#%.;%i,4'(%U,-21-1.(%'($%`1"-"-13) 5!7J6Y:5!SGEl
@8S4!

a<%/?3>$&$5!W45!I$<3/()'*5!\45!Q!O,..A5!W4!678"@:4!X);!*,2%3?2,!3*,!I#D!?%)2'<%.,&=,.=,!<,+,*&!%.!
3&&,&&%.0!/,=).+3<%.3+%).!)-!,.B%*).<,.+32!&'*-3=,&!%.!$,32+$=3*,!&,++%.0&•!6b.M%fUD5!L69:5!"Yl "G4!
$++([mm/)%4)*0m"84"SE"mH)'*.324().,488GGGY"!

a*&%5!h4!145!W3+32,5!\45!TFM++)**,5!h45!D*)+3.)5!J45!_'22)5!_45!Q!T,!J'*+%&5!Z4!678"Y:4!Z)?%2,!D$).,!
Z%=*)?%32!J).+3<%.3+%).!I<).0!W,).3+32!K.%+!X,32+$=3*,!U)*>,*&4!R(;"3-1.(%B.(-2.#%m%i.)+1-'#%
D+1$"41.#./N5!Z[ 6@:5!@]El @]G4!$++([mm/)%4)*0m"84"8"Em%=,478"Y47!

aPXI4!6.4/4:4!12))/?)*.,!(3+$)0,.&4!_)24!7G!J\b!"G"84"8S84!U3&$%.0+).5!TJ4!b,+*%,B,/!-*)<!
$++(&[mm;;;4)&$340)Bm(2&m)&$3;,?m);3/%&(4&$);Š/)='<,.+•(Š+3?2,kP#IWTIbTPQ(Š%/k"88Y" !

a&;32/5!g4!Z45!U3./5!h4!P45!u$'5!P45!Q!P,2?A5!_4!678"S:4!_)2'.+,,*%&<!3./!&,2-V&,2,=+%).!?%3&!%.!$'<3.!
()&%+*).!,<%&&%).!+)<)0*3($A!.,'*)%<30%.0!*,&,3*=$4!S2'1(%R4'/1(/%'($%S"&'01.25!O67:5!"9Sl "E94!
$++([mm/)%4)*0m"84"88Em&""9]7V8"7 VG7"8VS!

a++,*5!r4!I45!v,c2%5!P45!Q!\*,.=$5!h4!g4!678"":4!#$,!*)2,!(23A,/!?A!=).+3<%.3+,/!&'*-3=,&!%.!+$,!
+*3.&<%&&%).!)-!.)&)=)<%32!(3+$)0,.&4!R(;"3-1.(%B.(-2.#%'($%i.)+1-'#%D+1$"41.#./N5!Z86E:5!9]El 9GG4!
$++([mm/)%4)*0m"84"8]9m998S9S!

aB=35!I45!b,/.3>5!145!#)*>3*5!O45!r,BŒ.%>5!Z45!Q!13',*5!Z4!678"7:4!P+'/,.+&F!<)?%2,!($).,&! l !$);!=2,3.!
3*,!+$,A•! R(-"2('-1.('#%l.,2('#%.;%M'(1-'2N%D(/1(""21(/%]")"'23& 5![ 6":5!9l "]4!b,+*%,B,/!-*)<!
$++([mmH)'*.324%.&+%+'+V%&%4&%m&+'/,.+&V<)?%2,V($).,& V$); V=2,3. V3*, V+$,Am!

D30,5!O45!J)**,%35!I45!U%2&).5!Z45!I223.5!M45!Q!D3*>%.5!L4!D4!678"Y:4!g%0$+V3=+%B3+,/!3.+%?3=+,*%32!&=*,,.!
(*)+,=+)*&!-)*!<)?%2,!+,2,($).,&!3./!+3?2,+!=)<('+,*&4! l.,2('#%.;%6&.-.3&"41)-2N%'($%6&.-.=1.#./N%@_%
B&"41)-2N5!8L[ 5!"Gl 7@4!$++([mm/)%4)*0m"84"8"9mH4H($)+)=$,<478"@48]48""!

D325!O45!J$3++,*H,,5!Z45!P,.5!D45!Q!I/$A35!P4!678"Y:4!J,22!D$).,&!)-!X,32+$!J3*,!D*)-,&&%).32&[!I!P%2,.+!
P)'*=,!)-!13=+,*%34!U'-1.('#%l.,2('#%.;%b'=.2'-.2N%G"$131("5!J6@:5!SSl S]4!
$++([mm/)%4)*0mWrgZm78"Ym"SG]@[789G!

D325!D45!b)A5!I45!Z))*,5!h45!Z'c&23A5!Z45!g,,5!M45!I2/,*5!P45!‡!O,22A5!r4!678"S:4!O,A(3/!<)?%2,!($).,&!3*,!
3&&)=%3+,/!;%+$!3!&%0.%-%=3.+!%.=*,3&,/!*%&>!)-!<%=*)?%32!=).+3<%.3+%).!=)<(3*,/!+)!+)'=$!&=*,,.!($).,&4!
l.,2('#%.;%R(;"3-1.(%62"0"(-1.(5!7J67:5!9Yl 9]4!$++([mm/)%4)*0m"84""EEm"EYE"EE@"S@EYG8S!

D325!P45!r'A325!T45!I/,>$3./%5!P45!P$3*<35!Z45!D*3>3&$5!b45!P$3*<35!W45!‡!D3*%$3*5!I4!678"Y:4!Z)?%2,!
($).,&[!b,&,*B)%*&!-)*!+$,!+*3.&<%&&%).!)-!.)&)=)<%32!(3+$)0,.&4!@$0'(3"$%S1.4"$13'#%]")"'23& 5!
J6"@@:5!"@@4!$++([mm/)%4)*0m"84@"8Sm77EEVG"EY4"9"YYS!

D3(3/3>)&5!D4!r4!678"Y5!r3.'3*A:4!MZb&!3./!P<3*+!#,=$.)2)0A[!_,=+)*&!)-!L.-,=+%).!%.!3!Z)/,*.!U)*2/4!
@(")-&")1.#./N%U"?) 4!b,+*%,B,/!-*)<!
$++([mm;;;43.,&+$,&%)2)0A.,;&4=)<m_%,;I*+%=2,43&(N•/kJ)<<,.+3*AQ/Š%/k@@GQ%kr3.'3*A•78"YQ%Š%/k
""S]Q3Š%/k7G"S8!
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D3*$%c03*%5!W45!P$,%>$5!I4!-3*3Hc3/,$5!Q!P3/,0$%5!D4!678"S:4!L/,.+%-%=3+%).!)-!?3=+,*%3!%&)23+,/!-*)<!<)?%2,!
($).,&!)-!+$*,,!<,/%=32!3./!+,3=$%.0!$)&(%+32&!3/<%.%&+*3+%B,!3./!<,/%=32!&+3--!%.!I$B3c4!l"(-')&'+12%
l.,2('#%.;%i"'#-&%] ")"'23& 5!J6Y:5!SGEl @8S4!b,+*%,B,/!-*)<!
$++([mm3*+%=2,&43H'<&43=4%*m%<30,mT3.,&$mDT\m(3*$%c03*%V@994(/-!

D3&&3*)5!T4!r45!U3*%.05!g45!I*<&+*).05!b45!1)2/%.05!\45!1)'B%,*5!145!b)&,.?,*05!r45!‡!_'0%35!T4!r4!6"GGE:4!
D)&+)(,*3+%B,!P,**3+%3!<3*=,&=,.&!;)'./!%.-,=+ %).&!+*3=,/!+)!3.!)'+ V)- V$)&(%+32!&)'*=,4!\&"%l.,2('#%.;%
R(;"3-1.,)%`1)"')") 5!7Oh6@:5!GG7l GGY4!$++([mm/)%4)*0m"84"8]9mY"@88]!

D3+,25!X4!P45!D3+,25!D4!J45!D3+,25!P4!Z45!P))/5!W45!Q!W3%>5!W4!678"S:4!P+'/A!)-!13=+,*%32!J)2).%c3+%).!)-!
Z)?%2,!D$).,&!3./!U*%+%.0!D,.&!)-!T)=+)*&!3./!W'*&,&!%.!P'*0%=32!T,(3*+<,.+4! R(-"2('-1.('#%l.,2('#%.;%
]"3"(-%\2"($)%1(%M31"(3"%@($%\"3&(.#./N5!P6S:5!77]l 7S84!b,+*%,B,/!-*)<!
$++([mm&+3+(,*&).4=)<mr)'*.32mP=%,.=,I./#,=$.)2)0AmI*+%=2,m_)2'<,]L&&',Sm]ŠSŠ784(/-!

D3+,25!b4!O45!P3A,*&5!I4!M45!D3+*%=>5!W4!g45!X'0$,&5!O45!I*<%+30,5!r45!Q!X'.+,*5!L4!I4!678"Y:4!I!KO!
(,*&(,=+%B,!).!&<3*+($).,!'&,!3<).0&+!/)=+)*&!;%+$%.!+$,!&'*0%=32!(*)-,&&%).4!@(('#)%.;%G"$131("%'($%
M,2/"2N5!J67:5!"8El ""74!$++([mm/)%4)*0m"84"8"9mH43<&'478"Y48S488@!

D3+*%=>5!Z45!Q!_3.!U%=>2%.5!P4!I4!678"7:4!L<(2,<,.+%.0!IabW!b,=)<<,./,/!D*3=+%=,&!-)*!X3./!
XA0%,.,4!@f]U%l.,2('# 5!Lh6@:5!@G7l Y8E4!$++([mm/)%4)*0m"84"8"9mH43)*.478"748"48"G!

D3++,*&).5!D4!678"7:4!P<3*+($).,&5!+3?2,+&!%.!+$,!ab[!U%+$!?,.,-%+&!=)<,!/%&+*3=+%).&4!f]%G'('/"2 5!
8P6@:5!"l Y4!b,+*%,B,/!-*)<!$++([mm;;;4)*<3.30,*4=)<m&<3*+($).,& V+3?2,+&V%.V+$,V)* V;%+$V?,.,-%+&V=)<, V
/%&+*3=+%).&m!

D,**A5!P4!Z45!Q!Z).30$3.5!U4!D4!6788":4!#$,!(*,B32,.=,!)-!B%&%?2,!3./m)*!)=='2+!?2))/!).!3.,&+$,&%3!3./!
<).%+)*%.0!,C'%(<,.+4!@@U@%l.,2('#5![L 6":5!@@l @]4!b,+*%,B,/!-*)<!
$++([mm;;;433.34=)<m.,;&3./H)'*.32mT)='<,.+&m)=='2+?2))/878"Š(@@ V@]4(/-!

D,+,*&&).5!g4!D45!I2?*,=$+5!K4!_5!P,/23=,>5!g45!h,<,%.5!P45!h,?,25!r45!Q!_).?,*05!b4!D4!678"@:4!D)*+3?2,!
K_!2%0$+!3&!3.!32+,*.3+%B,!-)*!/,=).+3<%.3+%).4!@4"213'(%l.,2('#%.;%R(;"3-1.(%B.(-2.#5!J86"7:5!"SS@l "SS94!
$++([mm/)%4)*0m"84"8"9mH43H%=478"@48]48"7!

D,++A5!U4!J4!6788G:4!DIJK• U$A!X3./!U3&$%.0!L&!_%+32•!l.,2('#%.;%6"21@(")-&")1'%U,2)1(/5!8J6@:5!7Y8l
7YS4!$++([mm/)%4)*0m"84"8"9mH4H)(3.4788G48Y4"8"!

D,++A5!U4!J4!678"S:4!J2)&%.0!+$,!$3./!$A0%,.,!03(!%.!+$,!()&+3.,&+$,&%3!=3*,!'.%+[!3!?)/AV;)*.!32=)$)2 V
?3&,/!/%&(,.&,*4! l%6"21'(")-&%U,2)5!8P67:5!]E4!$++([mm/)%4)*0m"84"8"9mH4H)(3.478"7489488]!

D-%,/2,*!M.+,*(*%&,&4!678"@:4!#$,!b)2,!)-!+$,!M.B%*).<,.+!b,23+,/!+)!XIL&4!I'*)*35!J)2)*3/)[!D-%,/2,*!
M.+,*(*%&,&4!

D$%22%(&5!W4!678"E:4!S"22N%m%F.&(H)%f+"2'-1(/%]..4%\"3&(1T,"!6"S+$!,/4:4!P+4!g)'%&5!Z%&&)'*%[!Z)&?A4!

D$).,P)3(4!678"9:4!h,*<h'3*/!D$).,!J3&,4!b,+*%,B,/!r'.,!"5!78"95!-*)<!
$++(&[mm;;;4($).,&)3(4=)<m(*)/'=+ m0,*<0'3*/ V3.+%<%=*)?%32V($)., V=3&,!

DLTIJ VLDJ4!678"7:4!S")-%62'3-13")%;.2%R(;"3-1.(%62"0"(-1.(%'($%B.(-2.#%62./2'4)%1(%@##%i"'#-&%B'2"%
M"--1(/) 4!#)*).+)5!aW4!

D%22,+5!P45!1,*+$,2)+5!D45!h30.,'NV1*'.).5!I45!Z)*A5!a45!h3A5!J45!_%322).5!I45!‡!1)+,2$)VW,B,*&5!M4!678"9:4!
J).+3<%.3+%).!)-!$,32+$=3*,!;)*>,*&F!<)?%2,!($).,&!?A!,(%/,<%=!B%*'&,&4!B#1(13'#%G132.=1.#./N%'($%
R(;"3-1.(5!886Y:5!@Y94,"V@Y94,94!$++([mm/)%4)*0m"84"8"9mH4=<%478"Y4"7488]!

D%&=)++A5!b45!_),(,2Vg,;%&5!#45!g,,5!P45!I..%&5!I45!g,,5!M45!Q!O32%&=$5!14!678"Y:4!X)2/!+$,!($).,•!W'*&,&5!
&)=%32!<,/%35!3./!(3+%,.+!=3*,4!U,2)1(/ 5!Jh6Y:5!9@l 9E4!
$++([mm/)%4)*0m"84"8GEm8"4WKbPM48888@YGEGE487E""4]3!

D%++,+5!T45!I22,0*3.c%5!145!P3N5!X45!T$3*3.5!P45!D,&&)3VP%2B35!J4!g45!T).32/&).5!g45!Q!1)A=,5!r4!Z4!67889:4!
MB%/,.=,V?3&,/!<)/,2!-)*!$3./!+*3.&<%&&%).!/'*%.0!(3+%,.+!=3*,!3./!+$,!*)2,!)-!%<(*)B,/!(*3=+%=,&4! \&"%
b'(3"-%R(;"3-1.,)%`1)"')") 5![ 6"8:5!9@"l 9Y74!$++([mm/)%4)*0m"84"8"9mP"@ESVS8GG689:E8988V@!

D%++,+5!T45!P+R($3.5!\45!X'0)..,+5!P45!I>3>()5!J45!P)';,%.,5!145!Q!J2,*0',5!\4!6788S:4!X3./V=2,3.&%.0!
/'*%.0!D)&+3.,&+$,&%3!J3*,4!@(")-&")1.#./N 5!LL6S:5!YS8l YSY4!$++([mm/)%4)*0m"84"8GEm88888Y@7V
788S8G888V88889!
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D23.%+c5!145!P3./,*&).5!D45!O%((&5!#45!Q!T*%B,*5!J4!678"S:4!W'*&,&F!&,2-V*,()*+,/!&<3*+($).,!'&,!/'*%.0!
=2%.%=32!=3*,4!62.3""$1(/)%.;%-&"%i,4'(%a'3-.2)%'($%D2/.(.413)%M.31"-N%@((,'#%G""-1(/5!hO6":5!ES]l
E@74!$++([mm/)%4)*0m"84""EEm"Y@"GS"7"SYE""9"!

D*3++5!b4!r45!D,22);,5!J45!g)B,/3A5!X4!D45!b)?%.&).5!W45!P<%+$5!h4!U45!13**,++5!P45!‡!U%2=)N5!Z4!6788":4!
#$,!,(%=!D*)H,=+[!T,B,2)(%.0!W3+%).32!MB%/,.=,V?3&,/!h'%/,2%.,&!-)*!D*,B,.+%.0!X,32+$=3*,!3&&)=%3+,/!
L.-,=+%).&!D$3&,!"[!h'%/,2%.,&!-)*!D*,B,.+%.0!X)&(%+32V3=C'%*,/!L.-,=+%).&4!l., 2('#%.;%i.)+1-'#%R(;"3-1.(5!
JO6P'((2,<,.+:5!P" l P]74!b,+*%,B,/!-*)<!
$++([mm;,?3*=$%B,4.3+%).323*=$%B,&40)B4'>m•m;;;4/$40)B4'>m(*)/Š=).&'<Š/$m0*)'(&m/$Š/%0%+323&&,+&m’
/$m’,.m/)='<,.+&m/%0%+323&&,+m/$Š@8EES9]4DT\!

D*3++5!b4!r45!D,22);,5!J4!Z45!U%2&).5!r4!I45!g)B,/3A5!X4!D45!X3*(,*5!D4!r45!r).,&5!P4!b4!g4!r45!‡!U%2=)N5!Z4!
X4!6788E:4!,(%=7[!W3+%).32!MB%/,.=,V13&,/!h'%/,2%.,&!-)*!D*,B,.+%.0!X,32+$=3*, VI&&)=%3+,/!L.-,=+%).&!%.!
WXP!X)&(%+32&!%.!M.023./4!l.,2('#%.;%i.)+1-'#%R(;"3-1.(5![h 6P'((2,<,.+!":5!P" l PYG4!
$++([mm/)%4)*0m"84"8"9mP8"GYV9E8"68E:98887V@!

D*3B,,.5!O45!Q!I&;3+$A5!Z4!g4!678"@:4!L/,.+%-%=3+%).!)-!<)?%2,!($).,V3&&)=%3+,/!(3+$)0,.&4!F"2'#'%
l.,2('#%.;%f2-&.+'"$13) 5!8O6":5!@4!b,+*%,B,/!-*)<!$++([mm>H)).2%.,4)*0mH)'*.32m%./,N4($(m>H)m3*+%=2,mB%,;mG7!

D*,&+,*25!M45!P'=$)<,25!Z45!M/,*5!Z45!b,%=$<3..5!P45!g3&&.%005!I45!h*3.%.0,*5!U45!Q!b)++,*5!Z4!6788E:4!
M--,=+&!)-!32=)$)2&5!()B%/).,V%)/%.,!3./!$A/*)0,.!(,*)N%/,!).!?%)-%2<&!)-!P+3($A2)=)=='&!,(%/,*<%/%&4!l%
@(-14132.=%B&"4.-&"25![K 67:5!@"El @784!$++([mm/)%4)*0m"84"8GSmH3=m/><77"!

D*%=,5!D4!14!6"GS]:4!13=+,*%)2)0A!)-!.)*<32!&>%.[!3!.,;!C'3.+%+3+%B,!+,&+!3((2%,/!+)!3!&+'/A!)-!+$,!?3=+,*%32!
-2)*3!3./!+$,!/%&%.-,=+3.+!3=+%).!)-!<,=$3.%=32!=2,3.&%.04!l%R(;"3-%`1)5![Z 5!S8"l S"]4!

D'?2%=!X,32+$!I0,.=A!)-!J3.3/34!678"7:4!X3./!XA 0%,.,!D*3=+%=,&!%.!X,3+$=3*,!P,++%.0&4!a++3;35!
J3.3/3[!D'?2%=!X,32+$!I0,.=A!)-!J3.3/34!b,+*%,B,/!-*)<!
$++([mm('?2%=3+%).&40=4=3m&%+,m,.0m@S8"SYm('?2%=3+%).4$+<2!

D'+.3<5!O4!678"Y:4!Z%.%<%c%.0!,2,=+*).%=!/%&+*3=+%).&!%.!+$,!ab4!@f]U%l.,2('# 5!7K86":5!DEl DG4!
$++([mm/)%4)*0m"84"8"9mP888"V78G76"Y:88YS8Vw!

e'3++*%.5!b45!1*'&3-,**)5!P45!#'*,22)5!T45!\3*'cc)5!I45!J322%03*%&5!g45!Q!J3'&,*)5!I4!6788]:4!I((2%=3+%).!)-!
X3c3*/!I.32A&%&!J*%+%=32!J).+*)2!D)%.+&!+)!=).+*)2!&'*0%=32!&%+,!%.-,=+%).&!%.!$%(!3./!>.,,!3*+$*)(23&+A4!
f2-&.+"$13) 5!Z767:5!"S74!$++([mm/)%4)*0m"84SG7]m8"@EE@@EV788]878" V7E!

e',,.&23./!TX4!678"S:4!J2,3.%.0!)-!J)<('+,*&!3./!I&&)=%3+,/!MC'%(<,.+!-)*!'&,!%.!J2%.%=32!I*,3&4!
J,.+*,!-)*!X,32+$=3*,!b,23+,/!L.-,=+%).!P'*B,%223.=,!3./!D*,B,.+%).!Q!#'?,*='2)&%&!J).+ *)2[!e',,.&23./!
h)B,*.<,.+4!b,+*%,B,/!-*)<!
$++(&[mm;;;4$,32+$4C2/40)B43'mŠŠ/3+3m3&&,+&m(/-Š-%2,m88SSm@7]"GGm=)<('+,Š-3=+&$,,+4(/-!

e'%.23.5!M4!6788]:4!J).&(%=')'&!%.B%&%?%2%+A[!&$3/);%.0!3&!3!/3+3!=)22,=+%).!&+*3+,0A4!o,'#1-'-10"%D(T,12N5!
7J6]:5!"@]8l "@GG4!

e'%..5!Z4!Z45!X,..,?,*0,*5!D4!O45!1*3'.5!145!T,2=2)&5!h4!g45!\303.5!O45!X'3.05!_45!‡!u)=>5!r4!D4!678"Y:4!
J2,3.%.0!3./!/%&%.-,=+%.0!,.B%*).<,.+32!&'*-3=,&!%.!$,32+$!=3*,[!#);3*/!3.!%.+,0*3+,/!-*3<,;)*>!-)*!
%.-,=+%).!3./!)=='(3+%).32!%22.,&&!(*,B,.+%).4!@4"213'(%l.,2('#%.;%R(;"3-1.(%B.(-2.#5!JZ6Y:5!@7@l @S@4!
$++([mm/)%4)*0m"84"8"9mH43H%=478"Y48"487G!

b30$3B,./*35!Z4!D45!P$*'+$%5!O4!J45!Q!P$%B32%.03%3$5!14!678"@:4!13=+,*%)2)0%=32!P=*,,.%.0!)-!X3./&!3./!
Z)?%2,!D$).,&!)-!X,32+$=3*,!U)*>,*&!3./!L+&!Z3.30,<,.+4! R(-"2('-1.('#%l.,2('#%.;%]"3"(-%\2"($)%1(%
M31"(3"%@($%\"3&(.#./N5!7K6":5!G7l GE4!b,+*%,B,/!-*)<!
$++([mm&+3+(,*&).4=)<mr)'*.32mP=%,.=,I./#,=$.)2)0AmI*+%=2,m_)2'<,"8L&&',"m"8Š"Š7S4(/-!

b3$3.0/32,5!_45!O)>3+,5!P45!Q!P'*(3<5!b4!678"@:4!J,22!D$).,&!V!X)<,&!-)*!Z% =*)?,&•!RfM]%l.,2('#%.;%
`"(-'#%'($%G"$13'#%M31"(3")5!7Z6"7:5!GEl "884!b,+*%,B,/!-*)<!$++([mm;;;4%)&*H)'*.32&4)*0m%)&*V
H/<&m(3(,*&m_)2"SV%&&',"7m_,*&%).VYmP8"S"7YGE"884(/-!

b3<5!#45!Q!P$3*<35!Z4!678"Y:4!D*,B32,.=,!3./!I.+%?%)+%=!P,.&%+%B%+A!)-!M.+,*)=)=='&!&(4!-*)<!Z)?%2,!
D$).,&!)-!T)=+)*&!3./!W'*&,&4! l.,2('#%.;%6,2"%'($%@++#1"$%M31"(3"%m%\"3&(.#./N5!h67:5!ESl ]84!
b,+*%,B,/!-*)<!$++([mm.2&&4)*04%.m;(V=).+,.+m'(2)3/&m78"Ym8EmrDIP#Vr'2 V"YVD3(,* VGV( VESV]84(/- !

b3<,&$5!r45!J3*+,*5!I4!a45!J3<(?,225!Z4!X45!h%??).&5!W45!D);2,++5!J45!Z)&,2,A!P*45!X45!‡!J3*+,*5!#4!
6788]:4!K&,!)-!<)?%2,!($).,&!?A!<,/%=32!&+3--!3+!e',,.!M2%c3?,+$!X)&(%+325!13*?3/)&[!,B%/,.=,!-)*!?)+$!
?,.,-%+!3./!$3*<4! l.,2('#%.;%i.)+1-'#%R(;"3-1.(5!OK67:5!"98l "9Y4!$++([mm/)%4)*0m"84"8"9mH4H$%.4788]489488E!
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b 3.35!b45!r)&$%5!P45!g3>$3.%5!P45!O3'*5!Z45!Q!D3+,25!D4!678"S:4!J,22!D$).,&!V!X)<,&!-)*!Z%=*)?,&•!
R(-"2('-1.('#%l.,2('#%.;%S1.#./13'#%m%G"$13'#%]")"'23&5!J6S:5!S@8Sl S@894!b,+*%,B,/!-*)<!
$++([mm;;;4?%)<,/&=%/%*,=+4=)<m/);.2)3/mLr1Zb\78"S"77@m"Sm=,22Š($).,&Š$)<,&Š-)*Š<%=*)?,& !

b3.>%.5!J4!X45!I?*3<&5!#45!13**A5!b4!r45!1$3+.303*5!P45!J23A+).5!T45!J)2)<?)5!r45!‡!#$)<(&).5!b4!\4!
6788G:4!X3?%+'3+%).!b,B%&%+,/[!I.!K(/3+,/!3./!b,B%&,/!T,&=*%(+%).!)-!+$,!1,$3B%)*32!J$3*3=+,*%&+%=&!)-!
X3?%+'3+%).4!U",2.=1.#%b"'2(%G"45!L867:5!"SYl "S]4!$++([mm/)%4)*0m"84"8"9mH4.2<4788]48G48"7!

b3)'2+5!T4!678"9:4!#$,!<)?%2,!($).,!3&!3!B,=+)*!-)*!B%*'&!bWI[!3!2%.>!;%+$!M?)23!)'+?*,3>&•!B#1(13'#%
G132.=1.#./N%'($%R(;"3-1.(5!886Y:5!@8"4!$++([mm/)%4)*0m"84"8"9mH4=<%478"Y4"7488G!

bJW4!678"":4!#$,!&,2,=+%).!3./!'&,!)-!/%&%.-,=+3.+!;%(,&4!g)./).5!KO[!b)A32!J)22,0,!)-!W'*&%.04!
b,+*%,B,/!-*)<!$++(&[mm;;;74*=.4)*04'>mŠŠ/3+3m3&&,+&m(/-Š-%2,m88""mS]7YS]m88S]ES4(/-!

bJW4!678"7:4!\..#)%.;%-&"%-2'$"4!]BU%/,1$'(3"%;.2%&"'#-&%3'2"%)-';;%.(%/#.0"%,)"%'($%-&"%+2"0"(-1.(%.;%
3.(-'3-%$"24'-1-1)4!g)./).5!KO[!b)A32!J)22,0,!)-!W'*&%.04 !

bJW4!678"S:4!U%(,!%+!)'+4!a.,!=$3.=,!+)!0,+!%+!*%0$+4!!,1$'(3"%.(%C(1;.24)%'($%:.2<%:"'2 4!g)./).5!KO[!
b)A32!J)22,0,!)-!W'*&%.04!b,+*%,B,/!-*)<!$++(&[mm;;;4*=.4)*04'>m(*)-,&&%).32V
/,B,2 )(<,.+m('?2%=3+%).&m('?V88@"99!

bJW4!678"9:4!bJW!()&%+%).!&+3+,<,.+[!W'*&%.0!&+3--!'&%.0!(,*&).32!<)?%2,!($).,&!-)*!;)*>!('*()&,&4!
g)./).5!KO[!b)A32!J)22,0,!)-!W'*&%.04 !

b,%22A5!r4!678"7:4!b,B%,;[!#$,!=*)&&V=).+3<%.3+%).!()+,.+%32!)-!<)?%2,!+,2,($).,&4!l.,2( '#%.;%]")"'23&%1(%
U,2)1(/ 5!7O69:5!YG9l YGE4!$++([mm/)%4)*0m"84""EEm"E@@G]E""7@Y]]]S!

b,.,*+5!X45!b'&&,22VZ3A$,;5!P45!Q!I*+$'*5!W4!678"S:4!b,=*'%+%.0!,+$.%=322A!/%B,*&,!(3*+%=%(3.+&!%.+)!
C'32%+3+%B,!$,32+$!*,&,3*=$[!g,&&).&!2,3*.,/4!\&"%o,'#1-'-10"%]"+.2-5!7P67S:5!"l "S4!

b%=$3*/&5!r4!67887:4!b%&>!<3.30,<,.+!%.!%.-,=+%).!=).+*)2!V!XIJJD5!3!'&,-'2!+))2•! B6`%R(;"3-1.(5!Z67:5!
YGl 974!$++([mm/)%4)*0m"84EE@]m.&"GGG48Y4"S4S@4@@4=7988!

b%+=$%,5!r45!Q!g,;%&5!r4!6M/&4:4!6788S:4!o,'#1-'-10"%]")"'23&%62'3-13"Q%@%!,1$"%;.2%M.31'#%M31"(3"%M-,$"(-)%
'($%]")"'23&"2) 4!g)./).5!KO[!P30,!D'?2%=3+%).&4!b,+*%,B,/!-*)<!$++([mm;;;4&N-4',B)*34(+m;(V
=).+,.+m'(2)3/&m78"Sm8Smb%+=$%,Š788S4(/-!

b)/*%0',&5!Z4!I45!Q!1*3/A5!b4!b4!678"":4!I.3,&+$,+%&+&!3./!3((&V!=).+,.+!3./!=).+3<%.3+%).!=).=,*.&4!
@('")-&")1' 5![[ 6"7:5!""]@l ""]Y4!$++([mm/)%4)*0m"84""""mH4"S9YV78@@478""489GE74N!

b)(,%>5!T45!Q!h*3A5!h4!67887:4!]1)<_%@%62'3-13'#%!,1$"%;.2%`"31$1(/%:&'-H)%]"'##N%M';"%'($%:&'-H)%]"'##N%
`'(/"2.,)%1(%-&"%:.2#$%@2.,($%n.,4!1)&+).[!X)'0$+).!Z%--2%.!X3*=)'*+4!

b)&,.+$325!b45!Q!b)&.);5!b4!6"GEY:4!\&"%0.#,(-""2%),=>"3-4!W,;!v)*>[!r)$.!U%2,A!Q!P).&5!g+/4!

bt&&B)225!M45!g3.0&*'/5!P45!12))<-%,2/5!P45!Z),.5!145!X,%*5!M45!Q!Zt*,+*t5!#4!678"Y:4!#$,!,--,=+&!)-!
/%--,*,.+!$A0%,.,!(*)=,/'*,&!%.!*,/'=%.0!?3=+,*%32!=).+3<%.3+%).!%.!3!<)/,2!/)<,&+%=!>%+=$,.4!l.,2('#%.;%
@++#1"$%G132.=1.#./N5!77L67:5!Y]7l YGS4!$++([mm/)%4)*0m"84""""mH3<4"7]9G!

b)+$*)=>5!r45!Q!Z=M;3.5!T4!6M/&4:4!678"Y:4!@#"I'($"2H)%B'2"%.;%-&"%6'-1"(-%1(%M,2/"2N!6"Y+$!,/4:4!P+4!
g)'%&5!Z%&&)'*%[!Z)&?A4!

b);23./&5!r45!v ,30,*5!Z4!D45!1,3=$5!Z45!D3+,25!X4!Z45!X'A&<3.5!14!J45!Q!g)-+'&5!b4!U4!678"@:4!_%/,)!
)?&,*B3+%).!+)!<3(!$3./!=).+3=+!3./!?3=+,*%32!+*3.&<%&&%).!%.!)(,*3+%.0!*))<&4!@4"213'(%l.,2('#%.;%
R(;"3-1.(%B.(-2.#5!J86E:5!9G]l E8"4!$++([mm/)%4)*0m"84"8"9mH43H%=478"@487487"!

b)A5!P4!P45!Z%&*35!P4!P45!Q!U%223A3+5!Z4!Z4!678"S:4!L&)23+%).!3./!%/,.+%-%=3+%).!)-!?3=+,*%3!)-!('?2%=!$,32+$!
%<()*+3.=,!-*)<!<)?%2,!($).,&!)-!-%&$!3./!3.%<32!$3./2,*&!)-!O3&$<%*5!L./%34!@;213'(%l.,2('#%.;%
G132.=1.#./N%]")"'23&5!O67":5!798"l 798E4!$++([mm/)%4)*0m"84Y]GEm3H<*"747"GY!

b'&%.5!D45!Z3N;,225!P45!Q!h,*?35!J4!67887:4!J)<(3*3+%B,!&'*-3=,V+)V$3./!3./!-%.0,*+%( V+)V<)'+$!+*3.&-,*!
,--%=%,.=A!)-!0*3<V()&%+%B,!?3=+,*%35!0*3<V.,03+%B,!?3=+,*%35!3./!($30,4!l.,2('#%.;%@++#1"$%G132.=1.#./N5!
LZ6@:5!Y]Yl YG74!$++([mm/)%4)*0m"84"8@9mH4"S9YV79E74788748"ES@4N!

b'+3235!U4!I45!h,*0,.5!Z4!\45!#3./,5!14!Z45!Q!U,?,*5!T4!r4!678"@:4!b))<!T,=).+3<%.3+%).!K&%.0!3.!
K2+*3B%)2,+VJ!T,B%=,!;%+$!P$)*+!K2+*3B%)2,+!MN()&'*,!#%<,4!R(;"3-1.(%B.(-2.#%m%i.)+1-'#%D+1$"41.#./N5!
Zh6]:5!"8E8l "8E74!$++([mm/)%4)*0m$++([mm/N4/)%4)*0m"84"8]9m9EE"@G!
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b'+3235!U4!I45!U,?,*5!T4!r4!T45!Q!X,32+$=3*,!L.-,=+%).!J).+*)2!D*3=+%=,&!I/B%&)*A!J)<<%++,,!6XLJDIJ:4!
6788]:4!!,1$"#1("%;.2%$1)1(;"3-1.(%'($%)-"21#1p'-1.(%1(%&"'#-&3'2"%;'31#1-1")E%8KKP4!b,+*%,B,/!-*)<!
$++([mm;;;4=/=40)Bm$%=(3=m/%&%.-,=+%).Š&+,*%2%c3+%).m"SŠ8&+,*%2%c3+%).4$+<2fYJ.$++([mm;;;4=/=40)Bm$%=(3=m
(/-m0'%/,2%.,&mT%&%.-,=+%).ŠW)BŠ788]4(/-!

P3/3+VI2%5!Z45!I2Va<*3.5!I4!O45!Ic3<5!e45!1'>3*%5!X45!I2Vu3$*3.%5!I4!r45!I2V#'*>%5!b4!I45!Q!I2Va<*3.5!I4!P 4!
678"8:4!13=+,*%32!-2)*3!).!=,22!($).,&!)-!$,32+$!=3*,!(*)B%/,*&!%.!3!+,3=$%.0!%.&+%+'+%).4!@4"213'(%l.,2('#%
.;%R(;"3-1.(%B.(-2.#5!ZP6Y:5!@8@l @8Y4!$++([mm/)%4)*0m"84"8"9mH43H%=4788G48]488E!

P3$35!D45!D%.H3.%5!I45!I2VP$3?%?%5!W45!Z3/3*%5!P45!b'&+).5!r45!Q!Z30)&5!I4!6788G:4!U$A!;,!3*,!;3&+%.0!+%<,!
%.!+$,!)(,*3+%.0!+$,3+*,•!\&"%R(-"2('-1.('#%l.,2('#%.;%i"'#-&%6#'((1(/%'($%G'('/"4"(- 5!8J6S:5!77Yl 7S74!
$++([mm/)%4)*0m"84"887m$(<4G99!

P3%.+!\*3.=%&!X,32+$!PA&+,<4!678"7:4!Z)?%2,!=)<('+%.0!/,B%=,!'&,!3./!&,='*%+A!€L#P48"48S48"48@•4!L.!
R(;.24'-1.(%\"3&(.#./N%M"2013")%G'(,'# 4!#'2&35!aO4!

P323&&35!#4!M45!Q!P;%).+>);&>%5!Z4!\4!678"@:4!P'*0%=32!3++%*,!3./!+$,!)(,*3+%.0!*))<[!*)2,!%.!%.-,=+%).!
(*,B,.+%).4!\&"%l.,2('#%.;%S.("%'($%l.1(-%M,2/"2NQ%@4"213'(%^.#,4"5!L[ 6"E:5!"@]Yl G74!
$++([mm/)%4)*0m"847"89mr1rP4Z48""SS!

P32>%./5!W4!r4!6M/4:4!678"8:4!D(3N3#.+"$1'%.;%2")"'23&%$")1/(4!#$)'&3./!a3>&5!JI[!PIhM!D'?2%=3+%).&4!

P3<&'.0!L.=4!678"9:4!P3-,+A!L.-)*<3+%).4!b,+*%,B,/!\,?*'3*A!775!78"E5!-*)<!
$++([mm;;;4&3<&'.04=)<m'>m&'(()*+m<)/,2mPZ VhGS8\uOI1#K !

P3++3*5!P4!I45!P(*%.0+$)*(,5!P45!Z3.%5!P45!h3223.+5!Z45!W3%*5!b4!J45!P=)++5!M45!Q!O3%.5!r4!6788":4!#*3.&-,*!)-!
?3=+,*%3!-*)<!-3?*%=&!+)!$3./&!3./!)+$,*!-3?*%=&[!T,B,2)(<,.+!3./!3((2%=3+%).!)-!3!C'3.+%+3+%B,!<,+$)/!
'&%.0!P+3($A2)=)=='&!3'*,'&! 3&!3!<)/,24! l.,2('#%.;%@++#1"$%G132.=1.#./N5!LK69:5!G97l GE84!
$++([mm/)%4)*0m"84"8@9mH4"S9YV79E74788"48"S@E4N!

P3B,*5!J4!678"":4!J,22!($).,&!3*,!,B,*A;$,*,5!?'+!/)!+$,A!?,2).0!%.!+$,!ab•! f]%G'('/"2 5!8O67:5!"5!"Sl
@5!"G4!b,+*%,B,/!-*)<!$++([mm;;;4)*<3.30,*4=)<m;(V
=).+,.+m'(2)3/&m78"7m89mabZ_)27EW)7J,22D$).,&L.#$,ab4(/- !

P3N,.35!P45!P%.0$5!#45!I03*;325!X45!Z,$+35!h45!Q!T'++35!b4!678"":4!13=+,*%32!=)2).%c3+%).!)-!*%.0&!3./!=,22!
($).,&!=3**%,/!?A!$,32+$V=3*,!(*)B%/,*&[!3*,!+$,&,!<)?%2,!?3=+,*%32!c))&!%.!+$,!$)&(%+32•!\2.+13'#%`.3-.25!
J767:5!""9l ""]4!$++([mm/)%4)*0m"84"7Y]m+/478"84"88"]9!

P=$,,*5!T45!1,.%0$3'&5!J45!1,.%0$3'&5!g45!b,..5!a45!h)2/5!P45!b—/,*5!145!Q!1—25!h4V\4!678"@:4!#$,!
T%&+%.=+%).!1,+;,,.!b%&>!3./!X3c3*/[!K./,*&+3./%.0!3./!K&,!%.!P+3>,$)2/,*!J)<<'.%=3+%).4! ]1)<%
@('#N)1)5!ZJ6E:5!"7E8l "7]Y4!$++([mm/)%4)*0m"84""""m*%&34"7"9G!

P=$<%/+5!Z4!h45!13.>&5!I4!g45!Q!P3203/)5!J4!T4!678"@:4!C)"%.;%S1.31$'#%M,2;'3")%;.2%]"$,3-1.(%.;%
i"'#-&3'2"%@3T,12"$%R(;"3-1.()4!$++([mm/)%4)*0m"84"88EmGE]VSVS"GV8]8YEV@!

P=23B%5!Z4!678"@:4!P$3/);%.0!3./!J).&,.&'&!1'%2/%.0[!3!0)2/,.!?*%/0,4!o,'#1-'-10"%]")"'23&%1(%
f2/'(1p'-1.()%'($%G'('/"4"(-_%@(%R(-"2('-1.('#%l.,2('# 5!L6":5!99l 9]4!b,+*%,B,/!-*)<!
$++([mm/N4/)%4)*0m"84""8]mebaZV87V78"@V""GG!

P=)++5!M45!Q!12))<-%,2/5!P4!\4!6"GG8:4!#$,!&'*B%B32!3./!+*3.&-,*!)-!<%=*)?%32!=).+3<%.3+%).!B%3!=2)+$&5!
$3./&!3./!'+,.&%2&4!l.,2('#%.;%@++#1"$%S'3-"21.#./N5![P 5!7E"l 7E]4!

P,/%0$%5!L45!I2%>$3.%5!Z4!v45!b3<,c3.%5!P45!W3c3*%5!Z45!Q!Z)c3--3*%!W,H3/5!I4!P4!678"Y:4!13=+,*%32!
J).+3<%.3+%).!)-!Z)?%2,!D$).,&!)-!X,32+$!J3*,!D*)B%/,*&!%.!3!#,3=$%.0!X)&(%+32!%.!X3<3/3.!D*)B%.=,5!
L*3.4!@23&10")%.;%B#1(13'#%R(;"3-1.,)%`1)"')")5!7K67:5!8l S4!$++([mm/)%4)*0m"84Y]"7m3*=$=%/4"867:78"Y477"8@!

P,$'2&+,*5!g4!Z45!J$%..5!b4!v4!U45!I*/'%.)5!Z4!r45!J3*(,.+,*5!r45!T).23.5!b45!I&$-)*/5!T45!‡!J2,B,23./5!r4!
6788@:4!h'%/,2%.,&!-)*!,.B%*).<,.+32!%.-,=+%).!=).+*)2!%.!$,32+$V=3*,!-3=%2%+%,&4!]"3.44"($'-1.()%; 2.4%
B`B%'($%-&"%i"'#-&3'2"%R(;"3-1.(%B.(-2.#%62'3-13")%@$01).2N%B.441--""%5iRB6@B9Q!J$%=30)!Lg[!
I<,*%=3.!P)=%,+A!-)*!X,32+$=3*,!M.0%.,,*%.0mI<,*%=3.!X)&(%+32!I&&)=%3+%).4!b,+*%,B,/!-*)<!
$++(&[mm;;;4=/=40)Bm<<;*m(*,B%,;m<<;*$+<2m**Y7"83"4$+<!

P,2%<5!X4!P45!Q!I?3c35!I4!\4!678"Y:4!Z%=*)?%32!=).+3<%.3+%).!)-!<)?%2,!($).,&!%.!3!$,32+$!=3*,!&,++%.0!%.!
I2,N3./*%35!M0A(+4!!GM%iN/1"("%'($%R(;"3-1.(%B.(-2.#5!7K5!T)=8S4!$++([mm/)%4)*0m"84S78Ym/0>$8887@9!

P,(,$*%5!h45!#32,?%c3/,$5!W45!Z%*c3c3/,$5!I45!Z%*VP$,>3*%5!#4!b45!Q!P,(,$*%5!M4!6788G:4!13=+,*%32!
=).+3<%.3+%).!3./!*,&%&+3.=,!+)!=)<<).2A!'&,/!3.+%<%=*)?%32&!)-!$,32+$=3*,!;)*>,*&F!<)?%2,V($).,&!%.!
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+,3=$%.0!$)&(%+32&5!O,*<3.5!L*3.4!@4"213'(%l.,2('#%.;%@++#1"$%M31"(3")5![ 6Y:5!]89l ]"84!
$++([mm/)%4)*0m"84S]@@m3H3&&(4788G4]894]"8 !

P$3$5!D4!T45!#*%B,/%5!W4!I45!h,,+$35!D4!P45!#*%B,/%5!Z4!145!Z'*3;3235!P4!Z45!P).%5!P4!#45!Q!_,03/5!Z4!Z4!
678"S:4!Z)?%2,!D$).,!J3.!#*3.&<%+!Z)*,!#$3.!r'&+!I!J322! V!I!Z)/,!a-!W)&)=)<%32!#*3.&<%&&%).4!
R(-"2('-1.('#%l.,2('#%.;%G132.=1.#./N%]")"'23&5!h6E:5!Y87l Y8Y4!b,+*%,B,/!-*)<!
$++([mm;;;4?%)%.-)('?2%=3+%).4)*0m-%2,&m3*+%=2,&mYŠEŠ"ŠLrZb4(/-!

P$3$3?A5!I4!\45!I;3/5!W4!P45!M2V#3**3&5!I4!M45!Q!13$)?%325!I4!P4!678"7:4!Z)?%2,!($).,!3&!()+,.+%32!
*,&,*B)%*&!)-!?3=+,*%32!(3+$)0,.&4!@;213'(%l.,2('#%.;%S1.-"3&(.#./N5!776G7:5!"Y]G9l "YG8@4!
$++([mm/)%4)*0m"84Y]GEm3H?"74"]S9!

P$3H3.5!P4!M45!X3&$%<5!Z4!\45!Q!Z%=$3,25!I4!678"S:4!I2,*+•••!1,;3*,!)-!<)?%2,!($).,&•••!X3&!3!0*,3+!*)2,!%.!
/%&,3&,!+*3.&<%&&%).5!J2,3.!+$,<!'(••••!P3-,!+)!$3./2,444!R(-"2('-1.('#%l.,2('#%.;%G"$13'#%]")"'23&%m%
i"'#-&%M31"(3") 5!86S:5!Y]7l Y]]4!b,+*%,B,/!-*)<!$++([mm;;;4&=)(,<,/4)*0m•<.)k@"G79 !

P$3>%*5!L45!D3+,25!W45!J$3<?,*23./5!b45!Q!,+!324!678"Y:4!L.B,&+%03+%).!)-!J,22!D$).,&!3&!3!D)+,.+%32!P)'*=,!
)-!13=+,*%32!J).+3<%.3+%).!%.!+$,!a(,*3+%.0!b))<4!\&"%l.,2('#%.;%S.("%m%l.1(-%M,2/"2N5!LO5!77Yl 7S"4!
$++([mm/)%4)*0m"847"89mr1rP4W488Y7S!

P$3*<35!W45!P)23.>%5!I45!b4P4D3*%$3*5!D4O4O$3+*%5!J$3./)*35!I45!Q!1)*35!I4!678"@:4!D*,B32,.=,!3./!
3.+%?%)+%=!(3++,*.!)-!<%=*)?,&!%&)23+,/!-*)<!<)?%2,!($).,&!)-!$,32+$!=3*,!;)*>,*&!3./!.).! V!$,32+$!=3*,!
;)*>,*&4! R(-%l%B,22%G132.=1.#%@++%M315!Z67:5!@Sl 984!b,+*%,B,/!-*)<!$++([mm%H=<3&4=)<mB)2VSV7mW,$3!
P$3*<35!,+!324(/-!

P$3*<35!P45!P%.0$5!_4!I45!L.&3.5!W4!h45!Q!P$,>$,*5!P4!678"Y:4!I!=)**,23+%).!?,+;,,.!?3=+,*%32!(*)-%2,!)-!
<)?%2,!($).,&!)-!.'*&%.0!&+3--&!3./!&3<(2,&!-*)<!(3+%,.+&4! R(-"2('-1.('#%l.,2('#%.;%6&'24'3N%m%
\"3&(.#./N 5![ 6@:5!EESYl EE@"4!b,+*%,B,/!-*)<!$++([mm;;;4%H(+).2%.,4=)<m;(V
=).+,.+m'(2)3/&m78"Ym8YmEESYVEE@"4(/-!

P$,*2)=>5!a45!aFJ)..,225!W45!J*,3<,*5!M45!Q!X'<($*,A&5!X4!6788G:4!L&!%+!*,322A!=2,3.•!I.!,B32'3+%).!)-!+$,!
,--%=3=A!)-!-)'*!<,+$)/&!-)*!/,+,*<%.%.0!$)&(%+32!=2,3.2%.,&&4!l.,2('#%.;%i.)+1-'#%R(;"3-1.(5!O867:5!"@8l
"@94!$++([mm/)%4)*0m"84"8"9mH4H$%.4788G48748"S!

P$%B3.3./5!b4!O4!_5!P3./,,(5!#45!14P45!D45!_%.)/5!O45!Q!O3223(3.3B3*5!W4!O4!678"S:4!Z%=*)?%)2)0%=32!D*)-%2,!
)-!a*03.%&<&!J'2+'*,/!-*)<!Z,/%=32!P+3--!Z)?%2,!D$).,&!%.!LJK!K.%+&!3+!3!#,*+%3*A!J3*,!X)&(%+324!R($1'(%
l.,2('#%.;%6,=#13%i"'#-&%]")"'23&%m%`"0"#.+4"(-5!J6@:5!S@l SE4!$++([mm/)%4)*0m"84YGY]mH48GE9V
YY894@4@4"SE!

P$)?$35!O4!P45!b3B%>'<3*5!#4!W45!h'*'<'*+$A5!14!v45!Q!P'??3*3H'5!I4!678"7:4!Z,+$%=%22%.!3./!_3.=)<A=%.!
b,&%&+3.+!P+3($A2)=)==%!-*)<!J,22!D$).,&!V!I.!M<,*0%.0!#$*,3+4! R(-"2('-1.('#%l.,2('#%.;%G132.=1.#./13'#%
]")"'2 3&5!Z6S:5!"9Sl "994!$++([mm/)%4)*0m"84Y]7Gm%/)&%4%H<*478"74S4S49Y"!

P%3.%5!X45!Q!Z3%223*/5!r4!v4!678"Y:4!1,&+!(*3=+%=,!%.!$,32+$=3*,!,.B%*).<,.+!/,=).+3<%.3+%).4!D,2.+"'(%
l.,2('#%.;%B#1(13'#%G132.=1.#./N%m%R(;"3-1.,)%`1)"')")5!ZJ6S@:5!"l ""4!$++([mm/)%4)*0m"84"88Em&"88G9V8"@V
778YVG!

P%.0$5!I45!Q!D'*)$%+5!14!678"7:4!Z)?%2,!($).,&!%.!$)&(%+32!&,++%.0&!V!3!&,*%)'&!+$*,3+!+)!%.-,=+%).!=).+*)2!
(*3=+%=,&4!!'2$"(%M-'-"%a.3,) 4!W,;!r,*&,A!J$3(+,*5!X,32+$=3*,!\%.3.=%32!Z3.30,<,.+!I&&)=%3+%).4!

P%.0$5!P45!I=$3*A35!P45!1$3+5!Z45!b3)5!P4!O45!Q!D,.+3(3+%5!O4!J4!678"8:4!Z)?%2,!D$).,!XA0%,.,[!D)+,.+%32!
b%&>&!D)&,/!?A!K&,!%.!+$,!J2%.%=&!)-!3.!L./%3.!T,.+32!P=$))24!l.,2('#%.;%`"(-'#%D$,3'-1.( 5!OJ6"8:5!""YSl
""Y]4!b,+*%,B,/!-*)<!$++([mm;;;4H/,.+32,/4)*0m=).+,.+mE@m"8m""YS43?&+*3=+!

P%.02,A5!r4!I4!6788@:4!X3c3*/!B,*&'&!*%&>4!B&"413'#%i"'#-&%'($%M';"-N5!776":5!"@l "94!
$++([mm/)%4)*0m"84"8"9mH4=$&4788S48G48"9!

P<%+$5!#45!T3*2%.05!M45!Q!P,3*2,&5!14!678"":4!78"8!P'*B,A!).!=,22!($).,!'&,!;$%2,!(,*-)*<%.0!
=3*/%)('2<).3*A!?A(3&&4!6"2;,)1.( 5!8[ 6Y:5!SEYl S]84!$++([mm/)%4)*0m"84""EEm879E9YG"""@8GG9G!

P.A/,*5!h4!Z45!X)2A)3>5!I4!T45!g,3*A5!O4!M45!P'22%B3.5!14!\45!T3B%&5!b4!145!Q!U*%0$+5!P4!14!678"S:4!
M--,=+%B,.,&&!)-!B%&'32!%.&(,=+%).!=)<(3*,/!;%+$!.).V<%=*)?%)2)0%=!<,+$)/&!+)!/,+,*<%.,!+$,!
+$)*)'0$.,& &!)-!()&+V/%&=$3*0,!=2,3.%.04!@(-14132.=1'#%]")1)-'(3"%'($%R(;"3-1.(%B.(-2.#5!86":5!794!
$++([mm/)%4)*0m"84""]9m78@EV7GG@V7V79!
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#*3.5!O45!Z)**35!T45!g)5!_45!e'3.5!P4!T45!I?*3<&5!X45!Q!U'5!b4!J4!678"@:4!Z,/%=32!&+'/,.+&!3./!(,*&).32!
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(*)-,&&%).32%&<4!l.,2('#%.;%G"$13'#%R(-"2("-%]")"'23&5!7[ 6Y:5!,"S74!$++([mm/)%4)*0m"847"G9mH<%*4S"S]!

#*%B,/%5!X4!b45!T,&3%5!O4!r45!#*%B,/%5!g4!D45!Z32,>5!P4!P45!Q!r3B/,>3*5!#4!14!678"":4!b)2,!)-!Z)?%2,!D$).,!%.!
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