
��
��
��������4@ CEB=86GE8764C	BE:

�����

��	 "������+-*.�0��'*��',!�*+
�<7�LBH�:<I8�5<EG;�7HE<A:��'-!�����C4A78@<6�
 8?C�HF�<@CEBI8�G;8�DH4?<GL�B9�@4G8EA<GL�F8EI<68F�<A�LBHE�6BHAGEL��G4>8�C4EG�4G�G;8�<AG8EA4G<BA4?�E8F84E6;�FGH7L�4A7
G8??�HF�LBHE�8KC8E<8A68�B9�5<EG;	

/BHE�C4EG<6<C4G<BA�<F�IB?HAG4EL��!G�J<??�G4>8�4CCEBK<@4G8?L����@<AHG8F	

+;8�FHEI8L�<F�54F87�BA�. '�*G4A74E7F�9BE�<@CEBI<A:�@4G8EA4?�4A7�A8J5BEA�;BFC<G4?�64E8	

N

�GG8AG<BA��<A�64F8�LBH�;4I8�:<I8A�5<EG;�@BE8�G;4A�BA68�49G8E��G;�%4E6;����4A7�LBH�J<F;�GB�9<??�<A�G;8�DH8FG<BAA4<E8
9BE�846;�5<EG;��C?84F8�9<??�<A�4�7<998E8AG�DH8FG<BAA4<E8�9BE�846;�5<EG;�LBH�;4I8�;47	

,A9BEGHA4G8?L��G;8�DH8FG<BAA4<E8�<F�ABG�47=HFG87�GB�58E84I87�94@<?<8F	�!9�LBH�;4I8�8KC8E<8A687�G;8�;84IL�?BFF�B9�4
6;<?7�589BE8�<GF�5<EG;��BE�7HE<A:�<A94A6L��<G�<F�<@CBEG4AG�G;4G�LBH�E868<I8�FHCCBEG	

/BH�64A�4668FF�E8FBHE68F�;8E8��;GGCF�

JJJ	F4A7F	BE:	H>


+;8�FHEI8L�<F�4ABAL@BHF?L��J8�E8�6B@@<GG87�GB�LBHE�CE<I46L	�
+B�HA78EFG4A7�@BE8�45BHG�G;8�CEB68FF<A:�B9�74G4�6B??86G87�4A7�J;4G�J8�7B�J<G;�G;8�74G4��E898E�GB�BHE�CE<I46L�CB?<6L
4I4<?45?8�4G�G;8�?<A>�58?BJ	

1�GG46;@8AG���!%�:<&���HEB3�B@C?8G8�CE<I46L�CB?<6L	C79�2

�*'."�"& ��'&+�&,��,�,!���'$$'/"& �)-�+,"'&������$�*��,!�,����%����0��*+�'$��'*�'$��*��&���
.'$-&,�*"$0����"���,'�(�*,"�"(�,���,�,!��*�+��*�!�+,-�0�
�'&*�&+�+'�(�)+!�!(�+!'&� /8F
!�;4I8�E847�4A7�HA78EFG4A7�G;8�45BI8�6BAF8AG�9BE@� &B
4A7��5L�F8?86G<A:��/8F��58?BJ��!�786?4E8�!�4@����L84EF
B?7�BE�B?78E�4A7�!�<A7<64G8�@L�J<??<A:A8FF�GB
IB?HAG4E<?L�G4>8�C4EG�<A�G;8�E8F84E6;�FGH7L	

�L�C4EG<6<C4G<A:��LBHE�8KC8E<8A68�B9�:<I<A:�5<EG;�@4L�6BAGE<5HG8�9BE�<@CEBI<A:�G;8�DH4?<GL�B9�@4G8EA<GL�F8EI<68F�<A
LBHE�6BHAGEL	�
!G�J<??�G4>8�4CCEBK<@4G8?L����@<AHG8F	

*�	��<7�LBH�:<I8�5<EG;�<A�4�;BFC<G4?�49G8E��FG�%4E6; /8F
���HC�GB�ABJ� &B

+;4A>�LBH�9BE�LBHE�<AG8E8FG�<A�BHE�E8F84E6;	
+B�C4EG<6<C4G8�<F�A868FF4EL�GB�;4I8�:<I8A�5<EG;�49G8E��FG�%4E6;���	��!9�LBH�>ABJ�FB@8BA8�J;B�7<7�<G��C?84F8�F;4E8
G;8�?<A>�J<G;�;8E	�
.8�J<F;�LBH�4??�G;8�58FG	

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

�����

*	�.;8E8�7<7�LBH�:<I8�5<EG;� �?54A<4
�A7BEE4
�E@8A<4
�HFGE<4
�M8E54<=4A
�8?4EHF
�8?:<H@
�BFA<4� 8EM8:BI<A4
�H?:4E<4
�EB4G<4
�LCEHF
�M86;�)8CH5?<6
�8A@4E>
�FGBA<4
�<A?4A7
�E4A68
�8BE:<4
�8E@4AL
�E8868
 HA:4EL
!68?4A7
!E8?4A7
!FE48?
!G4?L
#4M4>;FG4A
#LE:LMFG4A
$4GI<4
$<G;H4A<4
$HK8@5BHE:
%4687BA<4
%4?G4
%BA46B
%BAG8A8:EB
&8G;8E?4A7F
&BEJ4L
(B?4A7
(BEGH:4?
)8CH5?<6�B9�%B?7BI4
)B@4A<4
)HFF<4A��878E4G<BA
*4A�%4E<AB
*8E5<4
*?BI4><4
*?BI8A<4
*C4<A
*J878A
*J<GM8E?4A7
+4=<><FG4A
+HE>8L
+HE>@8A<FG4A
,>E4<A8
,#
,M58><FG4A
!�;4I8�ABG�9BHA7�@L��BHAGEL

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

�����

*9	�(?84F8�FC86<9L�G;8�78C4EG@8AG�J;8E8�LBH�:4I8 ����<A
5<EG;	 ���<FA8

����??<8E
����?C8F�78� 4HG8�(EBI8A68
��� 4HG8F��?C8F
����?C8F�%4E<G<@8F
�����E7T6;8
����E78AA8F
����E<T:8
����H58
����H78
���I8LEBA
����BH6;8F�7H�);VA8
����4?I47BF
����4AG4?
����;4E8AG8
����;4E8AG8�%4E<G<@8
����;8E
����BEETM8
���BEF8�7H�*H7
�� 4HG8��BEF8
���VG8�7�'E
��VG8F�7��E@BE
���E8HF8
���BE7B:A8
���BH5F
���EV@8
���HE8
���HE8�8G�$B<E
���<A<FGTE8
����4E7
��� 4HG8��4EBAA8
���8EF
����<EBA78
��� UE4H?G
���!??8�8G�-<?4<A8
���!A7E8
���!A7E8�8G�$B<E8
���!FTE8
���"HE4
���$4A78F
���$B<E�8G��;8E
��$B<E8
��� 4HG8�$B<E8
���$B<E8��G?4AG<DH8
���$B<E8G
���$BG
���$BG�8G��4EBAA8
���$BMTE8
���%4<A8�8G�$B<E8
���%4A6;8
���%4EA8
�� 4HG8�%4EA8
���%4L8AA8
���%8HEG;8�8G�%BF8??8
���%8HF8
���%BE5<;4A
���%BF8??8
���&<TIE8
���&BE7
���'<F8
���'EA8
��(4F�78��4?4<F
���(HL�78��V@8
���(LEUAU8F��G?4AG<DH8F
��� 4HG8F�(LEUAU8F
���(LEUAU8F�'E<8AG4?8F
����4F�);<A
��� 4HG�);<A

https://projectredcap.org


���);VA8
��� 4HG8�*4VA8
���*4VA8�8G�$B<E8
��*4EG;8
���*4IB<8
��� 4HG8�*4IB<8
���(4E<F
���*8<A8�%4E<G<@8
���*8<A8�8G�%4EA8
���/I8?<A8F
����8HK�*TIE8F
���*B@@8
���+4EA
��+4EA�8G��4EBAA8
���-4E
���-4H6?HF8
���-8A7U8
���-<8AA8
��� 4HG8�-<8AA8
���-BF:8F
���/BAA8
���+8EE<GB<E8�78��8?9BEG
����FFBAA8
�� 4HGF�78�*8<A8
���*8<A8�*G��8A<F
���-4?�78�%4EA8
���-4?���'<F8
�����H478?BHC8
���%4EG<A<DH8
�����HL4A8
����$4�)UHA<BA
����%4LBGG8

*�LC	�(?84F8�FC86<9L�G;8�78C4EG@8AG�J;8E8�LBH�:4I8 &<6BF<4��<FGE<6G���HE54A�4E84F
5<EG;	 &<6BF<4��<FGE<6G���EHE4?�4E84F

$<@4FFB?��<FGE<6G���HE54A�4E84F
$<@4FFB?��<FGE<6G���EHE4?�4E84F
$4EA464��<FGE<6G��HE54A�4E84F
$4EA464�7<FGE<6G��EHE4?�4E84F
(4C;BF��<FGE<6G��HE54A�4E84F
(4C;BF��<FGE<6G���EHE4?�4E84F
�4@4:HFG4��<FGE<6G��HE54A�4E84F
�4@4:HFG4��<FGE<6G���EHE4?�4E84F
�E84F�J;8E8�G;8��BI8EA@8AG�B9�G;8�)8CH5?<6�B9
�LCEHF�7B8F�ABG�8K8E6<F8�89986G<I8�6BAGEB?



��
��
��������4@ CEB=86GE8764C	BE:

�����

*C	�(?84F8�FC86<9L�G;8�E8:<BA�J;8E8�LBH�:4I8�5<EG;	 �I8<EB
�8=4
�E4:4
�E4:4AS4
�4FG8?B��E4A6B
�B<@5E4
�BEIB
OIBE4
�4<4?
�4EB
�?BE8F
�E46<BF4
�H4E74
$8<E<4
$<F5B4
%478<E4
(<6B
(BEG4?8:E8
(BEGB
(BEGB�*4AGB
*4AG4�%4E<4
*4AG4EU@
*RB�"BE:8
*RB�%<:H8?
*8GX54?
+8E68<E4
-<4A4�7B��4FG8?B
-<?4�)84?
-<F8H

*<	�(?84F8�FC86<9L�G;8�E8:<BA�J;8E8�LBH�:4I8�5<EG;	 �5EHMMB
�4F<?<64G4
�4?45E<4
�4@C4A<4
�@<?<4�)B@4:A4
�E<H?<�-8A8M<4��<H?<4
$4M<B
$<:HE<4
$B@54E7<4
%4E6;8
%B?<F8
(<8@BAG8
(H:?<4
*4E78:A4
*<6<?<4
+BF64A4
+E8AG<AB��?GB��7<:8
,@5E<4
-4??8�7��BFG4
-8A8GB

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

�����

*FC	�*C86<9L�G;8�������4HGBAB@BHF�6B@@HA<GL��J;8E8 �A74?HF<4
LBH�:4I8�5<EG;	 �E4:BA

�FGHE<4F
�4?84E<6�!F?4A7F
�4A4EL
�4AG45E<4
�4FG<?8�$4�%4A6;4
�4FG<?8�4A7�$8BA
�4G4?BA<4
�HGBAB@BHF��B@@HA<GL�B9�%47E<7
-4?8A6<4A��B@@HA<GL
�KGE8@47HE4
�4?<6<4
$4�)<B=4
%HE6<4
&4I4EE8
�4FDH8��BHAGEL

*H>	�(?84F8�FC86<9L��G;8� B@8�&4G<BA�B9�G;8�,#�J;8E8 �A:?4A7
LBH�:4I8�5<EG;	 &BEG;8EA�!E8?4A7

*6BG?4A7
.4?8F

*E	�(?84F8�FC86<9L�G;8�E8:<BA�J;8E8�LBH�:4I8�5<EG;	 )8:<HA84�&BE7��FG��=H78a8��*H684I4���46ZH�
�BGB`4A<��!4`<��&84@a��*H684I4�`<�-4F?H<�	
)8:<HA84�*H7��FG��=H78a8���EZ<?4���HMZH�
�BAFG4Aa4���4?4a<��+H?684�`<�-E4A684�	
E8:<HA84�*H7���%HAG8A<4���=H78a8���E:8`�
�Z?ZE4`<���Q@5BI<a4���<HE:<H��!4?B@<a4�
(E4;BI4�`<�+8?8BE@4A�	
)8:<HA84��*H7�-8FG�'?G8A<4���=H78a8���B?=���BE=�
%8;87<Aa<��'?G�`<�-Q?684�	
)8:<HA84�-8FG��=H78a8���E47���4E4`�*8I8E<A�
 HA87B4E4�`<�+<@<`�	
)8:<HA84��&BE7�-8FG��=H78a8���<;BE�
�<FGE<a4�&ZFZH7���?H=��%4E4@HE8`��*4GH�%4E8
`<�*Z?4=�	
)8:<HA84���8AGEH���=H78a8���?54���E4`BI�
�BI4FA4�� 4E:;<G4��%HE8`�`<�*<5<H�	
)8:<HA84��H6HE8`G<���!?9BI

*A	�(?84F8�FC86<9L�G;8�E8:<BA�J;8E8�LBH�:4I8�5<EG;	  8?F8�&BE7
 8?F8�%<7G
 8?F8�-8FG
 8?F8�*WE�PFG

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

����	

*6	�(?84F8�FC86<9L�G;8�E8:<BA�J;8E8�LBH�:4I8�5<EG;	 �E47�04:E85
�=8?BI4EF>B�5<?B:BEF>4�_HC4A<=4
�EB7F>B�CBF4IF>4�_HC4A<=4
�H5EBI4[>B�A8E8GI4AF>4�_HC4A<=4
!FG4EF>4�_HC4A<=4
#4E?BI4[>4�_HC4A<=4
#BCE<IA<[>B�>E<_8I4[>4�_HC4A<=4
#E4C<AF>B�M4:BEF>4�_HC4A<=4
$<[>B�F8A=F>4�_HC4A<=4
%8\<@HEF>4�_HC4A<=4
'F=8[>B�54E4A=F>4�_HC4A<=4
(B_8^>B�F?4IBAF>4�_HC4A<=4
(E<@BEF>B�:BE4AF>4�_HC4A<=4
*<F4[>B�@BF?4I4[>4�_HC4A<=4
*C?<GF>B�74?@4G<AF>4�_HC4A<=4
]<58AF>B�>A<AF>4�_HC4A<=4
-4E4_7<AF>4�_HC4A<=4
-<EBI<G<[>B�CB7E4IF>4�_HC4A<=4
-H>BI4EF>B�FE<=8@F>4�_HC4A<=4
0474EF>4�_HC4A<=4
04:E854[>4�_HC4A<=4
!MI4A� EI4GF>8
&8^GB�7EH:B

*5	�(?84F8�FC86<9L�G;8�E8:<BA�J;8E8�LBH�:4I8�5<EG;	 +HM?4��4AGBA
*4E4=8IB��4AGBA
08A<64��B5B=��4AGBA
,A4�*4A4��4AGBA
�8AGE4?��BFA<4��4AGBA
 8EM8:BI<A4�&8E8GI4��4AGBA
.8FG� 8EM8:BI<A4��4AGBA
�4AGBA���
(BF4I<A4��4AGBA
�BFA<4A�(B7E<A=8��4AGBA
�4A=4�$H>4�E8:<BA
(E<=87BE�)8:<BA
�B5B=�)8:<BA
�<=8?=<A4�)8:<BA
�4FG�*4E4=8IB�)8:<BA
+E85<A=8�E8:<BA
�E6>B��<FGE<6G

*:	�(?84F8�FC86<9L�G;8�E8:<BA�J;8E8�LBH�:4I8�5<EG;	 �478A�.YEGG8@58E:
�4I4E<4
�8E?<A
�E4A78A5HE:
�E8@8A
 4@5HE:
 8FF8
%86>?8A5HE:�.8FG8EA�(B@8E4A<4
$BJ8E�*4KBAL
&BEG;�);<A8�.8FGC;4?<4
);<A8?4A7�(4?4G<A4G8
*44E?4A7
*4KBAL
*4KBAL��A;4?G
*6;?8FJ<:� B?FG8<A
+;HE<A:<4

*�	�+;8�E8F84E6;�<F�8K6?HF<I8�GB�G;8�. '��HEBC84A�E8:<BA��J;<6;�<A6?H78F����6BHAGE<8F��6BI8E<A:�4�I4FG�:8B:E4C;<64?
E8:<BA�9EB@�G;8��G?4AG<6�GB�G;8�(46<9<6�B684AF	
!9�LBH�64A�G�9<A7�LBHE�6BHAGEL�<A�G;8�?<FG��J;8E8�4E8�LBH�9EB@��(?84F8��FC86<9L	
�

�
�

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

����


���,"'&�	����'+(",�$�*���(,"'&
��	�.;8A�LBH�4EE<I87�4G�G;8�;BFC<G4?��7<7�LBH�988?�LBH /8F
E868<I87�4GG8AG<BA�J<G;<A�4A�4CCEBCE<4G8�4@BHAG�B9 "HFG�<A�C4EG
G<@8��GE<4:8�4A7�J4<G<A:�G<@8�� &B

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

�����

���,"'&�
������'-*
��	��<7�;84?G;64E8�CEBI<78EF�4F>�LBHE�C8E@<FF<BA /8F��4?J4LF
589BE8�C8E9BE@<A:�I4:<A4?�8K4@<A4G<BAF�BA�LBH� *B@8G<@8F

&B��A8I8E
!�A8I8E�;47�I4:<A4?�8K4@<A4G<BAF

�	��<7�LBH�8KC8E<8A68�46G<I8�?45BHE� /8F
&B
!�7BA�G�>ABJ

��6G<I8�?45BHE�<F�G;8�C;4F8�B9�?45BHE�<A�J;<6;�LBH
98?G�FGEBA:��E8:H?4E�4A7�C4<A9H?�6BAGE46G<BAF�4A7
G;8�7<?4G4G<BA�J4F�4EBHA7��6@�BE�:E84G8E�

��	�'A68�FGEBA:�4A7�E8:H?4E�6BAGE46G<BAF�58:4A��7<7 /8F��!�J4F�4??BJ87�GB�@BI8��8	:	�:8G�BHG�B9�G;8
;84?G;�64E8�CEBI<78EF�4??BJ�LBH�GB�@BI8�9E88?L�BE�J8E8 587��GB�J4?>��8K8E6<F8��8G6	�
LBH�4F>87�GB�FG4L�<A�587� !A�C4EG��BA?L�FB@8G<@8F�G;8L�4??BJ87�@8�GB�@BI8

&B��G;8L�4F>87�@8�GB�FG4L�<A�G;8�587�4??�G;8�G<@8�
?L<A:�BA�@L�546>�BE�<A�G;8�587�J<G;�I4E<4G<BAF�GB
FJ<G6;�BA�@L�?89G
E<:;G�G;<:;

��	��HE<A:�?45BHE�4A7�78?<I8EL��7<7�LBH�4F>�9BE�4A7
BE /8F��!�E8DH8FG87�G;8@�4A7�G;8L�J8E8�:<I8A�GB�@8
E868<I8�FB@8�><A7�B9�C4<A�E8?<89� /8F��!�E8DH8FG87�G;8@�5HG�!�J4F�78A<87

&B��!�7<7A�G�4F>�9BE�G;8@�5HG�G;8L�J8E8�B998E87�5L
G;8�;84?G;64E8�CEBI<78EF
&B��!�7<7A�G�4F>�9BE�G;8@�4A7�G;8L�J8E8A�G�B998E87

�!A6?H7<A:�C;4E@46B?B:<64?�BCG<BAF�FH6;�4F�8C<7HE4?
BE�BG;8E�@87<6<A8F��4A7�ABA�C;4E@46B?B:<64?�BCG<BAF
FH6;�4F�@4FF4:8F��J4E@�54G;�

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

������

���,"'&������!"$��"*,!
��	� BJ�J4F�LBHE�545L�5BEA� *CBAG4A8BHF�I4:<A4?�78?<I8EL

!AFGEH@8AG4?�I4:<A4?�78?<I8EL��5L�I46HH@
8KGE46G<BA�BE�9BE68CF�
�@8E:8A6L�648F4E84A�F86G<BA�7HE<A:�?45BHE
�@8E:8A6L�648F4E84A�F86G<BA�589BE8�:B<A:�<AGB
?45BHE
(?4AA87�BE�8?86G<I8�648F4E84A�F86G<BA�589BE8�:B<A:
<AGB�?45BHE

�	��HE<A:�G;8�?4FG�C;4F8�B9�LBHE�?45BHE��J;8A�G;8 /8F
545L�@BI8F�7BJA�G;EBH:;�G;8�I4:<A4�4A7�<F�:B<A:�GB�58 *B@8G<@8F
5BEA��7<7�LBH�988?�9E88�GB�6;BBF8�LBHE�CBF<G<BA��GB &B
9<A7�G;8�@BFG�6B@9BEG45?8�BA8�9BE�LBH�

��	��HE<A:�LBHE�78?<I8EL��7<7�;84?G;�64E8�CEBI<78EF /8F
@4>8�4�6HG
FHE:<64?�<A6<F<BA�<A�G;8�C8E<A8H@��>ABJA�4F &B
4A�8C<F<BGB@L�

�	��<7�;84?G;64E8�CEBI<78EF�8KCE8FF?L�E8DH8FG�LBHE /8F
6BAF8AG�GB�HF8�BA8�BE�5BG;�B9�G;8F8�<AFGEH@8AGF &B
�I46HH@�8KGE46G<BA�4A7
BE�9BE68CF�� �-8E54?�6BAF8AG�<F�4?FB�9<A8�

��	��A7�GB�946<?<G4G8�6;<?75<EG;�B9�LBHE�545L��7<7 /8F
;84?G;�64E8�CEBI<78EF�8K8EG�CE8FFHE8�BA�LBHE�58??L� &B
J<G;�;4A7F
4E@F�7HE<A:�?45BHE�GB�;8?C�LBH�:<I8�5<EG;� ��G;<F�@4AB8HIE8�<F�64??87��#E<FG8??8E��

�	��F�FBBA�4F�LBHE�6;<?7�J4F�5BEA��J;<?8�FG<??�<A�G;8 /8F
BC8E4G<A:�G;84GE8���7<7�G;8L�:<I8�LBH�<A9BE@4G<BA &B
E8:4E7<A:�;<F
;8E�;84?G;64E8�

��	��9G8E�648F4E84A�F86G<BA��7B�LBH�988?�LBH�E868<I87 /8F
478DH4G8�C4<A�E8?<89� &B

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

������

���,"'&�����	�,�*��"*,!
��	�!A�G;8�9<EFG�;BHE�49G8E�:<I<A:�5<EG;��7<7�LBH�;4I8 /8F
G;8�BCCBEGHA<GL�GB�;4I8�F><A�GB�F><A�6BAG46G�J<G;�LBHE &B
545L� !�7<7A�G�;4I8�G;8�CBFF<5<?<GL�GB�7B�<G�7H8�GB

;84?G;�64E8�CEB5?8@F��8	:	�!�;47�4�CBFG�C4EGH@
;8@BEE;4:8��@L�545L�J4F�47@<GG87�GB�G;8�&!�,��
8G6	�

��&8BA4G4?�!AG8AF<I8��4E8�,A<G�

�	�!A�G;8�9<EFG�;BHE�49G8E�:<I<A:�5<EG;��7<7�LBH�GEL /8F
GB�5E84FG9887�LBHE�545L� &B

!�7<7A�G�;4I8�G;8�CBFF<5<?<GL�GB�7B�<G�7H8�GB
;84?G;�64E8�CEB5?8@F��8	:	�!�;47�4�CBFG�C4EGH@
;8@BEE;4:8��@L�545L�J4F�47@<GG87�GB�G;8�&!�,��
8G6	�

��&8BA4G4?�!AG8AF<I8��4E8�,A<G�

��	�.8E8�LBH�4CCEBCE<4G8?L�FHCCBEG87�5L�;84?G;�64E8 /8F
CEBI<78EF�GB�5E84FG9887�LBHE�545L� &B

�8	:	��G;8L�;8?C87�LBH�GB�<A<G<4G8�4A7�8FG45?<F;
5E84FG9887<A:�4A7
BE�8KC?4<A87�;BJ�GB�@4A4:8�6B@@BA
<A<G<4?�5E84FG9887<A:�7<99<6H?G<8F��8G6	�

��	�.;8A�G;8L�5EBH:;G�LBH�GB�G;8�J4E7��J4F�LBHE�545L �?J4LF�J<G;�@8�<A�G;8�EBB@��4?FB�7HE<A:�G;8�A<:;G
�EBB@<A:�<A�
%BFG?L�J<G;�@8�<A�G;8�EBB@
%BFG?L�4G�G;8�AHEF8EL�
�?J4LF�4G�G;8�AHEF8EL
 BFC<G4?<M87�<A�&!�,��&8BA4G4?�!AG8AF<I8��4E8
,A<G��BE�*�,�,��*C86<4?��4E8��45L�,A<G�

��+;8�AHEF8EL�<F�G;8�;BFC<G4?�78C4EG@8AG�HFH4??L
787<64G87�GB�;84?G;L�A8J5BEAF�

��	�.;<?8�LBH�J8E8�4G�G;8�;BFC<G4?�49G8E�5<EG;��J8E8 /8F
LBH�4??BJ87�GB�FG4L�J<G;�LBHE�545L�4F�?BA:�4F�LBH &B
J<F;87�

��	��<7�;84?G;64E8�CEBI<78EF�<A9BE@�LBH�8K;4HFG<I8?L /8F
45BHG�CBFF<5?8�6?<A<64?�F<:AF�B9�4?4E@�9BE�LBH� &B

�8	:	��8K68FF<I8�I4:<A4?�5?887<A:��7<99<6H?GL
HE<A4G<A:��7<99<6H?GL�5E84G;<A:�

��	��<7�;84?G;64E8�CEBI<78EF�<A9BE@�LBH�8K;4HFG<I8?L /8F
45BHG�CBFF<5?8�6?<A<64?�F<:AF�B9�4?4E@�9BE�LBHE�6;<?7� &B

�8	:	��5E84G;<A:�7<99<6H?G<8F��8K68FF<I8�FJ84G�
GE8@BEF��A8BA4G4?�=4HA7<68�

��	� BJ�J8E8�LBH�9887<A:�LBHE�545L�J;8A�LBH�J8E8 �K6?HF<I8?L�5E84FG9887<A:
7<F6;4E:87�9EB@�G;8�;BFC<G4? �K6?HF<I8?L�J<G;�<A94AG�9BE@H?4�5L�@L�C8EFBA4?

6;B<68
�K6?HF<I8?L�J<G;�<A94AG�9BE@H?4�4F�CE8F6E<587�5L
;84?G;64E8�CEBI<78EF
��@<K�58GJ88A�5E84FG9887<A:�4A7�<A94AG�9BE@H?4�5L
@L�C8EFBA4?�6;B<68
��@<K�58GJ88A�5E84FG9887<A:�4A7�<A94AG�9BE@H?4�4F
CE8F6E<587�5L�;84?G;64E8�CEBI<78EF

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

������

���,"'&����
"*,!�*" !,+
��	��<7�LBH�988?�G;4G�LBH�E868<I87�<@@87<4G8�4GG8AG<BA /8F��4?J4LF
A84E?L�4?J4LF
9EB@�;84?G;�64E8�CEBI<78EF�GB�58�4FF<FG87�J;8A�LBH *B@8G<@8F
A88787� &B��A8I8E
4?@BFG�A8I8E

�	��<7�;84?G;64E8�CEBI<78EF�8FG45?<F;�89986G<I8�4A7 /8F��4?J4LF
A84E?L�4?J4LF
6?84E�6B@@HA<64G<BA�J<G;�LBH� *B@8G<@8F

&B��A8I8E
4?@BFG�A8I8E
�8	:	��7<7�G;8L�FC84>�6?84E?L�FB�G;4G�LBH
HA78EFGBB7
@4>8�LBH�988?�6B@9BEG45?8�<A�G;8
7<4?B:H8�4A7�<A�4F><A:�DH8FG<BAF
6;86><A:�G;4G�LBH
HA78EFGBB7�

��	��<7�;84?G;64E8�CEBI<78EF�9H??L�<AIB?I8�LBH�<A�G;8 /8F��4?J4LF
A84E?L�4?J4LF
6;B<68F�B9�64E8
GE84G@8AG�G;4G�LBH�E868<I87� *B@8G<@8F

&B��A8I8E
4?@BFG�A8I8E
�8	:	��7<7�G;8L�:<I8�LBH�6?84E�8KC?4A4G<BAF�
E8FC86G�LBHE�4HGBAB@L��4F>�9BE�LBHE�CE898E8A68F�BE
BC<A<BAF�

��	�.4F�LBHE�6B@C4A<BA�B9�6;B<68�4??BJ87�GB�FG4L�J<G; /8F��4?J4LF
A84E?L�4?J4LF
LBH�9BE�4F�?BA:�4F�LBH�98?G�G;8�A887� *B@8G<@8F

&B��A8I8E
4?@BFG�A8I8E

��	��<7�LBH�988?�GE84G87�J<G;�7<:A<GL� /8F��4?J4LF
A84E?L�4?J4LF
*B@8G<@8F
&B��A8I8E
4?@BFG�A8I8E

��	��HE<A:�6;<?75<EG;��7<7�LBH�988?�8@BG<BA4??L /8F��4?J4LF
A84E?L�4?J4LF
FHCCBEG87� *B@8G<@8F

&B��A8I8E
4?@BFG�A8I8E
�8	:	��7<7�;84?G;64E8�CEBI<78EF�F;BJ�4GG8AG<BA�4A7
8@C4G;L�9BE�LBHE�8@BG<BA4?�FG4G8�4A7�B998E�FHCCBEG
GB�@4>8�LBH�988?�58GG8E�

��	��<7�LBH�988?�G;4G�LBHE�CE<I46L�J4F�CEBG86G87�5L /8F��4?J4LF
A84E?L�4?J4LF
;84?G;64E8�CEBI<78EF� *B@8G<@8F

&B��A8I8E
4?@BFG�A8I8E
�8	:	��4G�?84FG�6HEG4<AF�J8E8�HF87�BE�LBH�J8E8
6BI8E87�HC�7HE<A:�8K4@<A4G<BAF��7<7�G;8L�7<F6HFF
CE<I4G8�<A9BE@4G<BA�<A�4�J4L�G;4G�BG;8EF�6BH?7�ABG
;84E�

��	��<7�LBH�FH998E�4AL�9BE@F�B9�C;LF<64?��8	:	�;4I8 /8F��4?J4LF
A84E?L�4?J4LF
LBH�588A�GBH6;87�<@CEBC8E?L�4A7�
�BE�J<G;BHG�4F><A: *B@8G<@8F
LBHE�C8E@<FF<BA��;4I8�LBH�588A�CHF;87��584G8A� &B��A8I8E
F?4CC87��C<A6;87��C;LF<64??L�E8FGE4<A87�BE�:4::87��
I8E54?��8	:	�;4I8�LBH�588A�F;BHG87�4G��<AFH?G87�BE
G4?>87�EH78?L���BE�8@BG<BA4?�45HF8��8	:	�;4I8�LBH�588A
A8:?86G87��@B6>87�BE�9BE:BGG8A�5L�;84?G;64E8
CEBI<78EF��

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

������

��4	�(?84F8��FC86<9L�J;4G�><A7�B9�45HF8�7<7�LBH�FH998E (;LF<64?�45HF8��8	:	�;4I8�LBH�588A�GBH6;87
B9� <@CEBC8E?L�4A7
BE�J<G;BHG�4F><A:�LBHE�C8E@<FF<BA�

;4I8�LBH�588A�CHF;87��584G8A��F?4CC87��C<A6;87�
C;LF<64??L�E8FGE4<A87�BE�:4::87�
-8E54?�45HF8��8	:	�;4I8�LBH�588A�F;BHG87�4G�
<AFH?G87�BE�G4?>87�EH78?L�
�@BG<BA4?�45HF8��8	:	�;4I8�LBH�588A�A8:?86G87�
@B6>87�BE�9BE:BGG8A�5L�;84?G;64E8�CEBI<78EF�
'G;8E

��;BBF8�4??�G;4G�4CC?L�

��5	�(?84F8��FC86<9L
�
333333333333333333333333333333333333333333

��	��HE<A:�LBHE�;BFC<G4?<M4G<BA��7<7�LBH�@4>8�4AL�><A7 /8F��4?J4LF
�A84E?L�4?J4LF
B9�<A9BE@4?�C4L@8AG�GB�4668FF�58GG8E�DH4?<GL�F8EI<68F� *B@8G<@8F

&B��A8I8E
4?@BFG�A8I8E
�8	:	��@BA8L�BG;8E�G;4A�B99<6<4?�6BFGF��5E<58F�BE
:<9GF�

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

������

�� �*�"& �0'-*� �&�*�$�+�,"+���,"'&�/",!�,!��!'+(",�$�/!�*��0'-� �.���"*,!��($��+��*�&#�,!�
",�%+���$'/�

�BB7
�K68??8AG *H99<6<8AG !AFH99<6<8AG
-8EL�547
��	��B@9BEG�4A7�:8A8E4?
8DH<C@8AG�B9�G;8�EBB@F�9BE�LBH
4A7�LBHE�545L

�	�&H@58E�B9�JB@8A�G;4G�LBH
;47�GB�F;4E8�G;8�EBB@�J<G;
7HE<A:�E86BI8EL

��	��CCEBCE<4G8�4A7�E8:H?4E
6?84A<A:�B9�EBB@F

��	��CCEBCE<4G8�AH@58E�B9
54G;EBB@F��478DH4G8?L�?B64G87�
9HEA<F;87�4A7�6?84A87

��	�-<F<G<A:�;BHEF�9BE�C4EGA8E
4A7
BE�E8?4G<I8F

��	��78DH4G8�AH@58E�B9
;84?G;64E8�CEBI<78EF�6BAF<78E<A:
G;8�JBE>?B47

��	�(EB98FF<BA4?<GL�B9�;84?G;64E8
CEBI<78EF

��	�+4><A:�<AGB�466BHAG�4??�G;8�CE8I<BHF -8EL�CBF<G<I8
6BAF<78E4G<BAF�G;4G�LBH�@478��;BJ�JBH?7�LBH�8I4?H4G8 (BF<G<I8
LBHE�8KC8E<8A68�<A�G;8�;BFC<G4?�J;8A�LBH�:4I8�5<EG;� &8:4G<I8

-8EL�A8:4G<I8

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

������

���,"'&��������������(�&��%"�
��	��H8�GB�G;8��'-!�����C4A78@<6��7<7�LBH�;4I8 /8F��4?J4LF
A84E?L�4?J4LF
7<99<6H?G<8F�4GG8A7<A:�EBHG<A8�6?<A<64?�6;86>F�7HE<A: *B@8G<@8F
CE8:A4A6L� &B��A8I8E
4?@BFG�A8I8E

�8	:	��4AG8A4G4?�64E8�I<F<GF��H?GE4FBHA7�6;86>F�
8G6	�

�	��<7�LBH�9468�4AL�><A7�B9�54EE<8E�GB�4668FF�G;8 /8F��4?J4LF
A84E?L�4?J4LF
946<?<GL�J;8E8�LBH�J8E8�4FF<FG87�7HE<A:�CE8:A4A6L� *B@8G<@8F

&B��A8I8E
4?@BFG�A8I8E
�8	:	��?B:<FG<6��9<A4A6<4?��7H8�GB�?B6>�7BJA��?46>
B9�6;<?764E8�9BE�6;<?7E8A�4G�;B@8�8G6	�

��	�.8E8�G;8E8�478DH4G8�<A9B:E4C;<6F��<	8	��CBFG8EF� /8F��G;8L�J8E8�CE8F8AG�4A7�478DH4G8
F<:AF��<@4:8F��CE8F8AG�<A�G;8�;BFC<G4?�<A�J;<6;�LBH /8F��G;8L�J8E8�CE8F8AG�5HG�<A�C4EG�478DH4G8
:4I8�5<EG;�GB�<A7<64G8�G;8�C4G;�GB�9B??BJ�BE�G;8�EH?8F &B
GB�9B??BJ�GB�E87H68�G;8�E<F>�B9�<A986G<BA�4F�@H6;�4F
CBFF<5?8�

��	��B�LBH�G;<A>�G;4G�G;8�7<I<F<BAF�58GJ88A�J4E7F�4A7 /8F��89986G<I8?L
6B@@BA�FC468F�J8E8�478DH4G8?L�E8BE:4A<M87�GB�E87H68 /8F��5HG�<A�C4EG�478DH4G8
G;8�E<F>�B9��'-!�����<A986G<BA�4F�@H6;�4F�CBFF<5?8� &B

��	��B�LBH�G;<A>�G;8�;BFC<G4?�EBB@F�J8E8�CEBC8E?L /8F��478DH4G8?L
E8BE:4A<M87�GB�E87H68�G;8�E<F>�B9��'-!�����<A986G<BA /8F��5HG�<A�C4EG�478DH4G8
4F�@H6;�4F�CBFF<5?8� &B

�8	:	��E87H6<A:�G;8�AH@58E�B9�;BFC<G4?<M87�@BG;8EF
<A�846;�EBB@�

��	��<7�G;8�946<?<GL�J;8E8�LBH�:4I8�5<EG;�;4I8�4G /8F��478DH4G8?L
?84FG�BA8�9HA6G<BA<A:�4A7�84F<?L�4668FF<5?8 /8F��5HG�<A�C4EG�478DH4G8
;4A7�J4F;<A:�FG4G<BA��A84E�BE�<AF<78�LBHE�EBB@� &B
478DH4G8?L�FHCC?<87�J<G;�J4G8E�4A7�FB4C�BE
7<F<A986G4AG�4?6B;B?�FB?HG<BA�

��	�.8E8�;84?G;�64E8�CEBI<78EF�4?J4LF�8DH<CC87�J<G; /8F��4?J4LF
A84E?L�4?J4LF
478DH4G8�C8EFBA4?�CEBG86G<I8�8DH<C@8AG��@4F>F��:?BI8F� *B@8G<@8F
4G�G;8�G<@8�B9�G;8�I<F<G�4A7�7<7�G;8L�HF8�G;8@ &B��A8I8E
4?@BFG�A8I8E
6BEE86G?L�

��	�.8E8�;84?G;�64E8�CEBI<78EF�4?J4LF�CE8F8AG�<A /8F��4?J4LF
A84E?L�4?J4LF
FH99<6<8AG�AH@58EF�GB�:H4E4AG88�478DH4G8�4FF<FG4A68 *B@8G<@8F
78FC<G8�G;8��'-!�����C4A78@<6� &B��A8I8E
4?@BFG�A8I8E

��	��B�LBH�G;<A>�G;4G�;84?G;�64E8�CEBI<78EF�J8E8�45?8 /8F��4?J4LF
A84E?L�4?J4LF
GB�HF8�478DH4G8�6B@@HA<64G<BA�@8G;B7F�GB�E87H68�4F *B@8G<@8F
@H6;�4F�CBFF<5?8�G;8�FGE8FF�E8?4G87�GB�A8J�CEB687HE8F &B��A8I8E
4?@BFG�A8I8E
E8DH<E87�5L�G;8��'-!�����C4A78@<6�

���	�!A�LBH�8KC8E<8A68��7<7�LBH�988?�G;4G�LBH�;47�4AL /8F��4?J4LF
A84E?L�4?J4LF
?<@<G4G<BAF�<A�G;8�DH4?<GL�B9�;BFC<G4?�64E8�E868<I87 *B@8G<@8F
7H8�GB��'-!�����C4A78@<6� &B��A8I8E
4?@BFG�A8I8E

���	�!9�FB��;BJ�7<7�G;8F8�?<@<G4G<BAF�49986G�LBHE !@CEBI87�<G�4�?BG
F4G<F946G<BA� !@CEBI87�<G�4�?<GG?8

%478�<G�4�?<GG?8�JBEF8
%478�<G�@H6;�JBEF8
�<7�ABG�49986G�@L�F4G<F946G<BA

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

������

���,"'&����'�"'���%' *�(!"����,�
 �	�.;8A�7<7�LBH�:<I8�5<EG;�

3333333333333333333333333333333333

 	�!F�G;<F�LBHE�9<EFG�5BEA�6;<?7� /8F
&B

 �	��<7�LBH�:<I8�5<EG;�<A�G;8�F4@8�6BHAGEL�J;8E8�LBH /8F
J8E8�5BEA� &B

 �	�.;4G�<F�LBHE�4:8� ����
����
�����
�����
����

�(?84F8�F8?86G�4�E4A:8�

 �	�.;4G�<F�G;8�;<:;8FG�?8I8?�B9�87H64G<BA�LBH�;4I8 &BA8
4GG4<A87� �?8@8AG4EL�F6;BB?

"HA<BE�;<:;�F6;BB?
 <:;�F6;BB?
,A<I8EF<GL�78:E88
(BFG�:E47H4G8�78:E88
@4FG8E
7B6GBE4G8�BE�;<:;8E

 �4	�.;B�;8?C87�LBH�GB�4AFJ8E�G;<F�DH8FG<BAA4<E8� %L�C4EGA8E
��94@<?L�@8@58E�BE�9E<8A7
��;84?G;64E8�CEBI<78E
'G;8E

 �	� 4I8�LBH�8KC8E<8A687�G;8�9B??BJ<A:�F<GH4G<BAF !�J4F�G8FG87�9BE��'-!�����4A7�G;8�E8FH?G�J4F
7HE<A:�LBHE�CE8:A4A6L��5<EG;�BE�CBFGC4EGH@��C?84F8� CBF<G<I8
9BE�CBFGC4EGH@�6BAF<78E�BA?L�G;8�C8E<B7�49G8E�5<EG; !�J4F�G8FG87�9BE��'-!�����4A7�G;8�E8FH?G�J4F
J;8A�LBH�J8E8�;BFC<G4?<M87�� A8:4G<I8

!�J4F�G8FG87�9BE��'-!�����5HG�!�7B�ABG�>ABJ�G;8
E8FH?G�L8G�BE�G;8�E8FH?G�J4F�<A6BA6?HF<I8
�?G;BH:;�!�;47�E8FC<E4GBEL�FL@CGB@F��!�J4F�ABG
G8FG87�9BE��'-!�����5HG�!�J4F�6?<A<64??L�@4A4:87
4F�4�CBF<G<I8�64F8
%L�545L�J4F�47@<GG87�GB�&!�,��&8BA4G4?�!AG8AF<I8
�4E8�,A<G�
!�J4F�47@<GG87�GB�!�,��!AG8AF<I8��4E8�,A<G�
!�;47�4�FG<??5<EG;
!�;47�GJ<AF��BE�BG;8E�@H?G<C?8�5<EG;�
!�J4F�F8AG�9EB@�BA8�;BFC<G4?�GB�4ABG;8E�7HE<A:
?45BHE�7H8�GB�?46>�B9�587F�BE�6B@C?<64G<BAF
'G;8E��FC86<9L
&B��!�7<7�ABG�8KC8E<8A68�4AL�B9�G;BF8�F<GH4G<BAF	

��;BBF8�4??�G;4G�4CC?L�

 �4	�(?84F8��FC86<9L
�
333333333333333333333333333333333333333333

 �	�!A�J;4G�GLC8�B9�;BFC<G4?�7<7�LBH�:<I8�5<EG;� (H5?<6�;BFC<G4?
(E<I4G8�;BFC<G4?
6?<A<6

https://projectredcap.org


��
��
��������4@ CEB=86GE8764C	BE:

�����	

 �4	�.;B�@478�G;8�C4L@8AG� �L�CH5?<6�<AFHE4A68
*G4G8�BE�BG;8E�ABA�CE<I4G8
<AFHE4A68��8	:	�<AFHE4A68�6BI8E87�5L�G;8�6B@C4AL
J;8E8�LBH�JBE>�
�L�@L�CE<I4G8�<AFHE4A68
�L�@8��BE�@L�94@<?L��J<G;BHG�<AFHE4A68

��;BBF8�4??�G;4G�4CC?L�

 �	�.;<6;�><A7F�B9�;84?G;�CEB98FF<BA4?F�7<E86G?L %<7J<98
4FF<FG87�LBHE�5<EG;� &HEF8

��FGH78AG��<	:�589BE8�:E47H4G<BA�
'5FG8GE<6F�E8:<FGE4E
@87<64?�E8F<78AG��HA78E
CBFG�:E47H4G<BA�GE4<A<A:�
'5FG8GE<6F�4A7�:LA486B?B:L�7B6GBE
!�7BA�G�>ABJ��;84?G;64E8�CEBI<78EF�7<7�ABG
<AGEB7H68�G;8@F8?I8F�
'G;8E

��;BBF8�4??�G;4G�4CC?L�

 �4	�.;4G�><A7�B9�FGH78AG� %<7J<98�FGH78AG
&HEF8�*GH78AG
%87<64?�FGH78AG

 �	� BJ�7<7�LBH�;84E�45BHG�G;<F�FGH7L�
��;BBF8�4??�G;4G�4CC?L�

*B6<4?�@87<4�C?4G9BE@�LBH�8A:4:8�<A���4685BB>
!AFG4:E4@�
!AG8EA8G�F84E6;��8	:	���BB:?8�
)868<I87�8@4<?�9EB@�9E<8A7
94@<?L
.BE7�B9�@BHG;
(E8FF��8	:	��E47<B��CE<AG�@87<4��+-�
'G;8E

 ��	��B�LBH�;4I8�4AL�FH::8FG<BAF�GB�<@CEBI8�DH4?<GL�B9�64E8�CEBI<787�4G�G;8�946<?<GL�J;8E8�LBH�:4I8�5<EG;�BE�GB
<@CEBI8�G;<F�DH8FG<BAA4<E8�
�

�
�

https://projectredcap.org

