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Supplementary material BMJ Open

 doi: 10.1136/bmjopen-2020-037153:e037153. 10 2020;BMJ Open, et al. Shields N



��������� ��	
��
�
������������

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


+,-
./0-12-/0.3/
4563
./7589-6
4
014/6.0.3/
:,46-
./
0,-
;/45
<--=6
03
:54/
3/>3./>
:410.7.:40.3/
./
-?-17.6-4@0-1
A.0B=.556C
+,.6
014/6.0.3/
:,46-
<.55
73D:1.6-
4
@47-E03E@47-
6-66.3/
<.0,
4
D-DF-1
3@
0,-
1-6-417,0-4D
03
,-5:
0,-
:410.7.:4/0
:54/
0,-.1
3/E>3./>
:410.7.:40.3/
./
-?-17.6-
4/9G31
:,H6.745
470.2.0H
I-C>C
<,40470.2.0HJ
<,-1-
.0
<.55
F-
93/-J
<,3
.0
<.55
F-
93/-
<.0,J
7360J
-K8.:D-/0
1-K8.1-9L
4/9
4
F33=5-0
<.0,./@31D40.3/
4F380
F-/-;06
3@
73/0./8./>
03
-?-17.6-J
,3<
0,-H
74/
:410.7.:40-
./
-?-17.6-
4/9
<,-1-
0,-H74/
:410.7.:40-
./
-?-17.6-C


+,-
D-/031
-?-17.6-6
<.0,
0,-
H38/>
:-163/
<.0,
9.64F.5.0HC
+,-
D-/0316
<.55
F-
6089-/06
-/1355-9
./
M55.-9N-450,
73816-6
I4/H
9.67.:5./-J
4/H
H-41
5-2-5L
40
0<3
8/.2-16.0.-6
./
O-5F381/-J
M860145.4
IP4
+13F-Q/.2-16.0H
4/9
M860145.4/
R40,35.7
Q/.2-16.0HLC
O-/0316
41-
2358/0--16
<,3
41-
6-5-70-9
F46-9
3/1-6.9-/0.45
53740.3/
4/9
<.55
,359
4
7811-/0
:35.7-
4/9
<31=./>
<.0,
7,.591-/
7,-7=C
O-/0316
41-
D407,-9<.0,
4
H38/>
:-163/
<.0,
9.64F.5.0H
@13D
0,-
64D-
53745.0HC
M55
D-/0316
73D:5-0-
4
SE,381
@47-E03E@47->138:
014././>
6-66.3/
3/
:13>14D
73/0-/0
4/9
D30.240.3/45
60140->.-6
73/9870-9
40
-.0,-1
0,-
8/.2-16.0H74D:86
31
40
0,-
@47.5.0.-6
3@
3/-
3@
381
:410/-1
31>4/.640.3/6C
+,-
014././>
<.55
F-
9-5.2-1-9
FH
4
D-DF-13@
0,-
1-6-417,
0-4DC
O-/0316
41-
:132.9-9
<.0,
<1.00-/
D40-1.456
0,40
./7589-
./@31D40.3/
4F380
9.64F.5.0HJ4/
3805./-
3@
0,-
-?-17.6-
:13>14D
4/9
492.7-
@31
,3<
0,-
:13>14D
6,3859
F-
9-5.2-1-9C


M6
D-/0316
D4H
/30
,42-
:1-E-?.60./>
=/3<5-9>-
3@
-?-17.6-
014././>
31
9.64F.5.0HJ
0,-H
<.55
D4./04./@310/.>,05H
73/0470
<.0,
4
D-DF-1
3@
0,-
1-6-417,
0-4D
03
4991-66
.668-6
0,40
41.6-J
4/9
03
-/681-
0,40
0,-./0-12-/0.3/
.6
F-./>
7411.-9
381
46
:-1
:1303735
I.C-C
0,-
0-4D
D-DF-1
<.55
7,-7=
0,40
0,-
:13>14D73/0./8-6
03
F-
9-5.2-1-9
477319./>
03
0,-
MRBO
>8.9-5./-6LC
+3
D3/.031
./0-12-/0.3/
;9-5.0HJ
:410.7.:4/064/9
D-/0316
<.55
9378D-/0
0,-.1
:13>14D6
./
4/
-?-17.6-
53>F33=J
./7589./>
-?-17.6-
0H:-
4/9
936-J492-16-
-2-/06
31
D.66-9
6-66.3/6C
+,-
-?-17.6-
53>F33=6
<.55
F-
7355-70-9
40
0,-
-/9
3@
0,-
./0-12-/0.3/4/9
9404
4F380
0,-
:13>14D
4/45H6-9
FH
D-DF-16
3@
0,-
1-6-417,
0-4D
I-C>C
/8DF-1
3@
6-66.3/6
400-/9-931
./0-/6.0H
:13>1-66.3/
@31
-?-17.6-6
:-1@31D-9LC
M/45H6.6
3@
0,-
-?-17.6-
53>F33=
9404
<.55
,-5:
.9-/0.@H4/H
.668-6
<.0,
./0-12-/0.3/
;9-5.0H
4/9
0,.6
./@31D40.3/
<.55
F-
86-9
03
D4./04./
31
.D:132-
;9-5.0H
4068F6-K8-/0
6.0-6
981./>
1355E380
3@
0,-
:13>14DCTUVWXYWUVZ[U
\[]W
̂_̀ a-,4F.5.040.3/TUVWXYWUVZ[U
\[]W
̂b̀ P.@-60H5-c[defXfV[X
g
\[UVX[h
VXWfVdWUV +,-
6089H
9-6.>/
.6
4
60-::-9
<-9>-
73,310
9-6.>/
<.0,
i
6.0-6
4/9
j
75860-1
>138:6C
+,.6
9-6.>/6-K8-/0.455H
./013987-6
0,-
./0-12-/0.3/
03
i
>HD6
I6.0-6L
./
14/93D
319-1C
M@0-1
4/
./.0.45
SED3/0,
F46-5./-:-1.39
<,-/
/3
6.0-6
41-
-?:36-9
I73/0135
:,46-LJ
40
SED3/0,
./0-12456
6.0-6
41-
14/93D.6-9
03
71366
@13D73/0135
03
./0-12-/0.3/
:,46-
8/0.5
455
6.0-6
,42-
.D:5-D-/0-9
A.0B=.556C
k47,
>HD
6.0-
1-:1-6-/06
4
75860-18/.0C
+,-
01.45
9-6.>/
<.55
73D:1.6-
@381
75860-1
>138:6
-47,
73/04././>
0<3
14/93D5H
4553740-9
75860-18/.06C
l/-
75860-1
>138:
Im
6.0-6L
<.55
73DD-/7-
0,-
./0-12-/0.3/
-2-1H
S
D3/0,6C
M
D-DF-1
3@
0,-1-6-417,
0-4D
<,3
.6
/30
./2352-9
./
1-718.0D-/0J
466-66D-/0
31
9-5.2-1H
3@
0,-
./0-12-/0.3/J
<.5514/93D.6-
0,-
319-1
3@
0,-
i
6.0-6
86./>
<-FEF46-9
63@0<41-Cc[UVX[h
nX[oe M70.2-
poV\[dWqrXZdfXs
[oV\[dW
̂_̀ A-46.F.5.0Ht
<.55
F-
D-4681-9t
IuL
86./>
9404
@13D
381
:410/-1
31>4/.640.3/6
03
D4:
/8DF-16
3@
0,-.173/60.08-/06
5.2./>
7536-
03
A.0B=.556
6.0-6
4/9
73D:41./>
03
0,-
/8DF-1
3@
-/135D-/06v
ImL
73D:41./>/8DF-16
3@
-/K8.1.-6
<.0,
-/135D-/06
./
A.0B=.556v
ISL
9378D-/0./>
<4.0E5.606
4/9
D-/031
-?:1-66.3/6
3@./0-1-60v
IjL
86./>
9404
@13D
-?-17.6-
53>F33=6
9378D-/0./>
400-/94/7-
4/9
./2352-D-/0
981./>
A.0B=.556J./0-12-/0.3/
;9-5.0H
I./7589./>
-?-17.6-
./0-/6.0HLJ
4/9
492-16-
-2-/06v
IwL
>4././>
:-16:-70.2-6
3@
H380,<.0,
9.64F.5.0HJ
0,-.1
@4D.5.-6
4/9
D-/0316J
4/9
>HD
D4/4>-D-/0
4/9
604x
3/
A.0B=.556
@13D
6-D.E60187081-9
./0-12.-<6v
y404
3/
0,-
-?:-1.-/7-
3@
H380,
<.0,
9.64F.5.0H
3@
0,-
>HD
73/0-?0
<.55
4563
F-D-4681-9
FH
0,-
B-5@E1-:310-9
k?:-1.-/7-6
3@
M70.2.0H
B-00./>6
4/9
O-4681-
3@
k/2.13/D-/045
z845.0.-6
3@M70.2.0H
B-00./>6
K8-60.3//4.1-6v
4/9
I{L
1-2.-<./>
-47,
6.0-|6
9.64F.5.0H
:35.7H
4/9
:137-981-6
86./>}40.3/45
~/@31D40.3/
R3DD8/.740.3/
M<41-/-66
}-0<31=
I}~RM}L
>8.9-5./-6C�ZdWe[ZUV
̂_̀ IuL
O4::./>
3@
0,-
/8DF-16
3@
D-DF-16
@13D
:410/-1
31>4/.640.3/6
5.2./>
7536-
03
6.0-6
<.55
37781
:1.31
031-718.0D-/0C
+,-6-
/8DF-16
<.55
F-
4/9
73D:41-9
03
0,-
/8DF-1
3@
-/135D-/06
.DD-9.40-5H
F-@31-.D:5-D-/040.3/
3@
0,-
./0-12-/0.3/
40
-47,
6.0-C
ImL
+,-
/8DF-1
3@
-/K8.1.-6
<.55
F-
73D:41-9
<.0,
0,-
/8DF-16
3@
-/135D-/06
./
A.0B=.556
.DD-9.40-5HF-@31-
.D:5-D-/040.3/
3@
0,-
./0-12-/0.3/
40
-47,
6.0-
ISL
/8DF-16
3@
381
<4.0E5.606
4/9
D-/031
-?:1-66.3/6
3@
./0-1-60
<.55
F-
9378D-/0-9
40
SED3/0,
./0-124560,138>,380
0,-
m
H-41
9404
7355-70.3/
:-1.39

IjL
9404
@13D
-?-17.6-
53>F33=6
9378D-/0./>
400-/94/7-J
49,-1-/7-
I./0-12-/0.3/
;9-5.0HL
981./>
A.0B=.556J4/9
492-16-
-2-/06
<.55
F-
4/45H6-9
40
0,-
-/9
3@
-47,
:13>14DC
IwL
0,-
:-16:-70.2-6
3@
H380,
<.0,
9.64F.5.0HJ
0,-.1
@4D.5.-6
4/9
D-/0316J
4/9
>HD
D4/4>-D-/0
4/9
604x
3/A.0B=.556
@13D
6-D.E60187081-9
./0-12.-<6
<.55
F-
7355-70-9
.DD-9.40-5H
4@0-1
0,-
./0-12-/0.3/Cz8-60.3//4.1-6
4F380
0,-
-?:-1.-/7-
3@
H380,
<.0,
9.64F.5.0H
3@
0,-
>HD
73/0-?0
<.55
F-
D-4681-9.DD-9.40-5H
4@0-1
0,-
:13>14D
4563C
I{L
4
1-2.-<
3@
-47,
6.0-|6
9.64F.5.0H
:35.7H
4/9
:137-981-6
86./>
}40.3/45
~/@31D40.3/
R3DD8/.740.3/M<41-/-66
}-0<31=
I}~RM}L
>8.9-5./-6
<.55
F-
:-1@31D-9
:1.31
03
0,-
.D:5-D-/040.3/
3@
A.0B=.556rXZdfXs
[oV\[dW
̂b̀ �410.7.:40.3/
,46
0<3
-66-/0.45
73D:3/-/06t
400-/94/7-
IF-./>
0,-1-L
4/9
./2352-D-/0
I-?:-1.-/7-
3@:410.7.:40.3/LC
M00-/94/7-
I0H:-J
@1-K8-/7HL
<.55
F-
D-4681-9
86./>
M935-67-/0
�,H6.745
M70.2.0H
a-7455JM935-67-/0
B-9-/041H
M70.2.0H
4/9
u{
:,H6.745
470.2.0H
.0-D6
@13D
R,.591-/|6
M66-66D-/0
3@
�410.7.:40.3/4/9
k/�3HD-/0
K8-60.3//4.1-6C�ZdWe[ZUV
̂b̀ O-4681-9
-2-1H
S
D3/0,6
@13D
:410.7.:4/0
-/135D-/0
./
0,-
01.45
8/0.5
73D:5-0.3/
3@
0,-
01.45
ImjED3/0,6LCrXZdfXs
[oV\[dW
̂�̀ ~/2352-D-/0
I-?:-1.-/7-
3@
:410.7.:40.3/L
<.55
F-
D-4681-9
86./>
H380,
6-5@E1-:310
3@
0,-
73DD8/.0H

Supplementary material BMJ Open

 doi: 10.1136/bmjopen-2020-037153:e037153. 10 2020;BMJ Open, et al. Shields N



��������� ��	
��
�
������������

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

+,-./01
02
.3,
456./-/75./01
518
91:/601;,1.
<,5+=6,>?3/@86,1
518
A0=.3BCDEFGHDIJ
KLM <,5+=6,8
,:,6N
O
;01.3+
260;
756./-/751.
,160@;,1.
/1
.3,
.6/5@
=1./@
-0;7@,./01
02
.3,
.6/5@
PQR>;01.3+SBTFUHIVWXY
HZJUHEF
K[M \,5@.3>6,@5.,8
]=5@/.N
02
@/2,
02
.3,
N0=.3
̂/.3
8/+5_/@/.N
̂/@@
_,
;,5+=6,8
=+/1̀
.3,
a>/.,;
?3/@8
\,5@.3b./@/.N
/1+.6=;,1.B
c3/+
/+
51
588/./015@
76/;56N
0=.-0;,BCDEFGHDIJ
K[M <,5+=6,8
,:,6N
O
;01.3+
260;
756./-/751.
,160@;,1.
/1
.3,
.6/5@
=1./@
-0;7@,./01
02
.3,
.6/5@
PQR>;01.3+SBTFUHIVWXY
HZJUHEF
KdM 9-010;/-
515@N+/+
P-0;70+/.,
0=.-0;,Se
.5f/1̀
5
+0-/,.5@
7,6+7,-./:,e
̂/@@
_,
-0;7@,.,8B
g5.5
.0
/1206;.3,
,-010;/-
515@N+/+
̂/@@
_,
-0@@,-.,8
260;
756./-/751.+
518
.3,/6
25;/@/,+
01
+0-/0,-010;/-
+.5.=+P,;7@0N;,1.e
/1-0;,e
-56,6
6,]=/6,;,1.e
@,/+=6,Se
5..,1851-,
P./;,e
.65:,@e
0=.>02>70-f,.
,h7,1+,+S
5183,5@.3
+,6:/-,
=+,
/2
/1i=6,8
P30+7/.5@
5..,1851-,e
58;/++/01e
-01+=@.5./01+e
/1:,+./̀5./01+SB
g5.5
̂/@@
_,-0@@,-.,8
260;
;,1.06+
.0
8,.,6;/1,
.3,/6
756./-/75./01
P./;,e
.65:,@e
0=.>02>70-f,.
,h7,1+,+SB
<,1.06
./;,/̂@@
_,
-0+.,8
5.
=1/:,6+/.N
65.,+B
j11=5@
-0+.
02
-57/.5@
P,]=/7;,1.e
+75-,S
5.
.3,
+/.,+
̂/@@
_,
-0+.,85--068/1̀
.0
.3,
07706.=1/.N
-0+.
;,.308B
k,5+015_@,
6,1.5@
,]=/:5@,1.
̂/@@
_,
=+,8
.0
-0+.
+75-,Bl1-6,;,1.5@
-0+.
,m,-./:,1,++
65./0+
Pl?9k+S
,h76,++,8
5+
-0+.
7,6
]=5@/.N
58i=+.,8
@/2,
N,56+
+5:,8
̂/@@
_,-5@-=@5.,8
-0;756/1̀
-0+.+
518
3,5@.3
6,@5.,8
]=5@/.N
02
@/2,
0=.-0;,+
_,.̂,,1
n/.of/@@+
518
10/1.,6:,1./01
_5+,8
01
8/m,6,1-,
/1
-0+.+
518
.3,
3,5@.3
6,@5.,8
]=5@/.N
02
@/2,
=./@/.N
/18,h
_,.̂,,1
.3,
76,>518
70+.>/1.,6:,1./01
7,6/08+BCDEFGHDIJ
KdM 9-010;/-
85.5
̂/@@
_,
-0@@,-.,8
260;
5@@
N0=.3
̂/.3
8/+5_/@/.Ne
.3,/6
25;/@/,+
518
;,1.06+
_,206,
.3,/1.,6:,1./01
518
206
5.
@,5+.
p
;01.3+
52.,6
.3,
/1.,6:,1./01BTFUHIVWXY
HZJUHEF
KLM 4,6-,7./01
02
̂,@@_,/1̀ 
̂/@@
_,
;,5+=6,8
=+/1̀
.3,
Qq>/.,;
r/2,
o5./+25-./01
o-5@,B
CDEFGHDIJ
KLM <,5+=6,8
,:,6N
O
;01.3+
260;
756./-/751.
,160@;,1.
/1
.3,
.6/5@
=1./@
-0;7@,./01
02
.3,
.6/5@
PQR>;01.3+SBTFUHIVWXY
HZJUHEF
KsM 43N+/-5@
5-./:/.N
̂/@@
_,
;,5+=6,8
5+
;/1=.,+
+7,1.
80/1̀
;08,65.,
/1.,1+/.N
5-./:/.N
̂/.3
51
5-./:/.N;01/.06
Pj-./̀6573S
̂061
206
t
-01+,-=./:,
85N+
P01,
85N
25;/@/56/+5./01SB
CDEFGHDIJ
KsM <,5+=6,8
,:,6N
O
;01.3+
260;
756./-/751.
,160@;,1.
/1
.3,
.6/5@
=1./@
-0;7@,./01
02
.3,
.6/5@
PQR>;01.3+SBTFUHIVWXY
HZJUHEF
KuM j../.=8,+
.0
,h,6-/+,
̂/@@
_,
;,5+=6,8
=+/1̀
.3,
a>/.,;
9h,6-/+,
v=.-0;,+
o-5@,
̂3/-3
5++,++,+
+,@2>65.,8
7,6-,/:,8
_,1,w.+
02
,h,6-/+,B
CDEFGHDIJ
KuM <,5+=6,8
,:,6N
O
;01.3+
260;
756./-/751.
,160@;,1.
/1
.3,
.6/5@
=1./@
-0;7@,./01
02
.3,
.6/5@
PQR>;01.3+SBTFUHIVWXY
HZJUHEF
KxM y566/,6+
.0
,h,6-/+,
̂/@@
_,
5++,++,8
=+/1̀
.3,
zt>/.,;
9h,6-/+,
y566/,6+
o-5@,
̂3/-3
;,5+=6,+
7,6-,/:,8;0./:5./015@e
f10̂ @,8̀,e
5--,++/_/@/.Ne
-0̀1/./:,
518
+0-/5@
_566/,6+
.0
,h,6-/+,
206
7,07@,
̂/.3
8/+5_/@/.NB

CDEFGHDIJ
KxM <,5+=6,8
,:,6N
O
;01.3+
260;
756./-/751.
,160@;,1.
/1
.3,
.6/5@
=1./@
-0;7@,./01
02
.3,
.6/5@
PQR>;01.3+SBTFUHIVWXY
HZJUHEF
K{M 9h,6-/+,
+,@2>,|-5-N
̂/@@
_,
;,5+=6,8
=+/1̀
.3,
}>/.,;
o,@2>9|-5-N
<,5+=6,
̂3/-3
6,706.+
,h,6-/+,7,6206;51-,
+,@2>,|-5-N
7,6.5/1/1̀
.0
-01w8,1-,
/1
7,6206;/1̀
,h,6-/+,B
CDEFGHDIJ
K{M <,5+=6,8
,:,6N
O
;01.3+
260;
756./-/751.
,160@;,1.
/1
.3,
.6/5@
=1./@
-0;7@,./01
02
.3,
.6/5@
PQR>;01.3+SBTFUHIVWXY
HZJUHEF
K~M �5@f/1̀
-575-/.N
̂/@@
_,
;,5+=6,8
=+/1̀
.3,
+/h>;/1=.,
̂5@f
.,+.
=+/1̀
5
;08/w,8
.,-31/]=,
.35.
5@@0̂ +-01./1=0=+
,1-0=65̀,;,1.BCDEFGHDIJ
K~M <,5+=6,8
,:,6N
O
;01.3+
260;
756./-/751.
,160@;,1.
/1
.3,
.6/5@
=1./@
-0;7@,./01
02
.3,
.6/5@
PQR>;01.3+SBTFUHIVWXY
HZJUHEF
K�M j../.=8,+
.0
8/+5_/@/.N
02
+.=8,1.
;,1.06+
̂/@@
_,
;,5+=6,8
=+/1̀
.3,
}>/.,;
g/+-0;206.
+-5@,
̂3/-3/18/-5.,+
6,+7018,1.�+
@,:,@
02
8/+-0;206.
̂3,1
/1.,65-./1̀ 
̂/.3
7,07@,
̂/.3
8/+5_/@/.NBCDEFGHDIJ
K�M <,5+=6,8
,:,6N
O
;01.3+
260;
756./-/751.
,160@;,1.
/1
.3,
.6/5@
=1./@
-0;7@,./01
02
.3,
.6/5@
PQR>;01.3+SBTFUHIVWXY
HZJUHEF
K[�M j../.=8,+
.0
8/+5_/@/.N
02
+.5m
̂06f/1̀
5.
.3,
t
̀N;
+/.,+
̂/@@
_,
;,5+=6,8
=+/1̀
.3,
}>/.,;
g/+-0;206.+-5@,
̂3/-3
/18/-5.,+
6,+7018,1.�+
@,:,@
02
8/+-0;206.
̂3,1
/1.,65-./1̀ 
̂/.3
7,07@,
̂/.3
8/+5_/@/.NBCDEFGHDIJ
K[�M <,5+=6,8
,:,6N
O
;01.3+
260;
756./-/751.
,160@;,1.
/1
.3,
.6/5@
=1./@
-0;7@,./01
02
.3,
.6/5@
PQR>;01.3+SBTFUHIVWXY
HZJUHEF
K[[M j../.=8,+
.0
8/+5_/@/.N
02
̀N;
75.601+
5.
.3,
t
+/.,+
̂/@@
_,
;,5+=6,8
=+/1̀
.3,
}>/.,;
g/+-0;206.
+-5@,3̂/-3
/18/-5.,+
6,+7018,1.�+
@,:,@
02
8/+-0;206.
̂3,1
/1.,65-./1̀ 
̂/.3
7,07@,
̂/.3
8/+5_/@/.NBCDEFGHDIJ
K[[M <,5+=6,8
,:,6N
O
;01.3+
260;
756./-/751.
,160@;,1.
/1
.3,
.6/5@
=1./@
-0;7@,./01
02
.3,
.6/5@
PQR>;01.3+SB
��D�D�D�DJY�FY
DIU�Z�DHI
UXDJFXDW A0=.3
̂/.3
8/+5_/@/.N
P/1-@=8/1̀
73N+/-5@e
/1.,@@,-.=5@e
+,1+06N
8/+5_/@/./,+S
̂/@@
_,
,@/̀/_@,
206
/1-@=+/01
/1
.3,.6/5@
/2�
PzS
.3,N
56,
zO>Oq
N,56+e
PQS
-51
20@@0̂ 
+/;7@,
:,6_5@
/1+.6=-./01+
/1
91̀@/+3
P5+
/18/-5.,8
_N
.3,
l18,h02
o0-/5@
?0;7,.,1-,S
518
POS
56,
;,8/-5@@N
w.
.0
.5f,
756.
/1
5
3/̀3
/1.,1+/.N
,h,6-/+,
760̀65;
5+8,.,6;/1,8
_N
.3,/6
6,+701+,+
.0
.3,
j8=@.
46,>,h,6-/+,
o-6,,1/1̀
.00@B
l2
.3,/6
6,+701+,+
.0
.3/+]=,+./0115/6,
/18/-5.,
5
70.,1./5@
760_@,;
.3,1
.3,N
̂/@@
_,
5+f,8
.0
̀,.
5
;,8/-5@
-@,5651-,
-,6./w-5.,
.0756./-/75.,
260;
.3,/6
;,8/-5@
765-././01,6B�DIDEZE
W�F zO
A,56+�W�DEZE
W�F Oq
A,56+�FIVFX y0.3
;5@,+
518
2,;5@,+�WI
�FW�J�Y
�H�ZIJFFX�GWXJDUDGWJF� A,+�FY
F�U�Z�DHI
UXDJFXDW 456./-/751.+
̂/@@
_,
,h-@=8,8
/2
.3,N�
PzS
756./-/75.,8
/1
5
3/̀3>/1.,1+/.N
,h,6-/+,
760̀65;
̂/.3/1
O
;01.3+76/06
.0
.3,
.6/5@�
PQS
35:,
51
5-=.,
06
-01-=66,1.
;,8/-5@
-018/./01
6,18,6/1̀
.3,;
=1w.
.0
.5f,
756.
P,B̀B+,:,6,
-568/5-
-018/./01+e
+,:,6,
0+.,056.36/./+e
=1-01.60@@,8
,7/@,7+NS�
06
POS
35:,
5
+/̀1/w-51.
_,35:/0=65@760_@,;
.35.
̂0=@8
/;75-.
01
756./-/75./01
P,B̀B
6,+/+./:,
_,35:/0=6
06
+,:,6,
8,76,++/01
06
+,:,6,51h/,.NSB

Supplementary material BMJ Open

 doi: 10.1136/bmjopen-2020-037153:e037153. 10 2020;BMJ Open, et al. Shields N



��������� ��	
��
�
������������

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


+,-./
.012345-67810
89
,:0
1,-./ ;<=>?@=A?BCC8DE,284
,8
24,06F04,284 G>AHI@JK=H
LIA?<IMM=H
?<J>M568D0.-60
986
0468CC243
E
1-NO0D,E4.
ECC8DE,243
,:0
,60E,P04,QECC8DE,284
D84D0ECP04,768D0.-601RS0,:8.1
-10.
,8
30406E,0
,:010T-04D0
24
U:2D:
1-NO0D,1
U2CCN0
6E4.8P210.
Q10T-04D030406E,284RSE1V243
W
NC24.243X:8
21
W
E60
PE1V0.
W
NC24.0.Y 


Z4,06F04,284
E11234P04,[,:06
.01234
90E,-601 \@]=HH=H
JA
>A
J@ M̂=@=A?>?JIA
KLJ=AL=
_<>@=̀ I<ab
Ic<
K?=̂ =̂H
̀=Hd=
LMcK?=<
<>AHI@JK=H
?<J>Mb
cKJAd
>LIeI<?
H=KJdAb
̀JMM
LI@ >̂<=
?e=
=f=L?
I_
gJ?haJMMK
̀J?e
>
LIA?<IM
̂e>K=i
;eJK
H=KJdA
K=jc=A?J>MMk
JA?<IHcL=KgJ?haJMMK
?I
dk@A>KJ>
lKJ?=Km
JA
<>AHI@
I<H=<i
n_?=<
>A
JAJ?J>M
̂=<JIH
̀e=A
AI
KJ?=K
><=
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\Ô Ò
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v[PgRXY
]r
gRrO|
naYWRcPg
PcXRURXY|PXXRX[̂OW
X]
OmOVcRWO|
\PgQRS̀
cPnPcRXY|
nV]̀VPo
rOPWRpRgRXY|
PŜ
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