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Abstract

Psychometrically sound resilience outcome measures are essential to establish how health and care services or inter-
ventions can enhance the resilience of people living with dementia (PLWD) and their carers. This paper systematically
reviews the literature to identify studies that administered a resilience measurement scale with PLWD and/or their
carers and examines the psychometric properties of these measures. Electronic abstract databases and the inter-

net were searched, and an international network contacted to identify peer-reviewed journal articles. Two authors
independently extracted data. They critically reviewed the measurement properties from the available psychometric
data in the studies, using a standardised checklist adapted for purpose. Fifty-one studies were included in the final
review, which applied nine different resilience measures, eight developed in other populations and one developed
for dementia carers in Thailand. None of the measures were developed for use with people living with dementia. The
majority of studies (N=47) focussed on dementia carers, three studies focussed on people living with dementia and
one study measured both carers and the person with dementia. All the studies had missing information regarding the
psychometric properties of the measures as applied in these two populations. Nineteen studies presented internal
consistency data, suggesting seven of the nine measures demonstrate acceptable reliability in these new populations.
There was some evidence of construct validity, and twenty-eight studies hypothesised effects a priori (associations
with other outcome measure/demographic data/differences in scores between relevant groups) which were partially
supported. The other studies were either exploratory or did not specify hypotheses. This limited evidence does not
necessarily mean the resilience measure is not suitable, and we encourage future users of resilience measures in these
populations to report information to advance knowledge and inform further reviews. All the measures require further
psychometric evaluation in both these populations. The conceptual adequacy of the measures as applied in these
new populations was questionable. Further research to understand the experience of resilience for people living with
dementia and carers could establish the extent current measures -which tend to measure personal strengths -are
relevant and comprehensive, or whether further work is required to establish a new resilience outcome measure.
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Introduction

Measurement is an essential aspect of scientific research

and evaluations of interventions and policies require reliable
and valid outcome measures [1]. A twelve-country
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measures that respond to the changing emphasis of
dementia research and services towards the possibility of
‘living as well as possible’ with the condition [2], echoing
global and national policies [3—5]. The European work-
ing group [2] acknowledge the value of constructs such as
resilience for outcome measurement to counter the focus
on deficit and disease. In response to debates around
how to best define resilience, a systematic review and
concept analysis of over 270 published articles defines
resilience as “the process of effectively negotiating, adapt-
ing to, or managing significant sources of stress or trauma.
Assets and resources within the individual, their life and
environment facilitate this capacity for adaptation and
‘bouncing back’ in the face of adversity” [6]. These essen-
tial features are corroborated by a recent systematic
review of resilience in older people [7]. This ability to ‘do
okay’ and achieve good outcomes despite major chal-
lenges and stressors is reflected in the growing global
interest in healthy ageing [8] and supporting demen-
tia carers [9-11]. Countering the focus on deficit sees
emerging research highlighting how people with demen-
tia can ‘live well” despite the challenges of their dementia
[12]. In other words, they are resilient.

Given the interest in resilience, researchers and prac-
titioners may wish to use a resilience outcome measure
in evaluation. To ensure data quality, outcome measures
require considerable psychometric evaluation, demon-
strating they accurately reflect underlying theory and
concept, are well-accepted by responders, and accu-
rately measure what they aim to do, in the target popu-
lation of interest [1]. A number of resilience measures
are available for different populations, and their psy-
chometric properties have been systematically reviewed
and appraised [13]. Fifteen measures were identified,
most (N=10) were developed for application with chil-
dren and younger populations. None of the measures
were developed with, and/or for, people living with
dementia or their carer. Most of the resilience measures
focus on resilience at the level of the individual only. A
strong sense of personal agency may be important for
negotiating adversity, but the availability of resources
from the wider social environment is also important
[13] as captured in recent developments in conceptual-
ising resilience [6].

Another review [14] examined the psychometric prop-
erties of six resilience measurement scales in studies
which sought to validate the measures in older popula-
tions, but none of the studies included people living with
dementia or their caregivers. Consequently, it is cur-
rently difficult for resilience measures to be considered as
one of the set of ‘core outcomes” which are necessary to
reduce the variation and inconsistency in the application
of outcome measures in dementia research [15, 16].
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Researchers and practitioners are often compelled
to make pragmatic decisions regarding the choice of
measurement scale, especially as considerable skill and
resources are required for developing new outcome
measures. Assessors may draw on existing measures
originally designed for other populations and use a range
of criteria to judge the potential usefulness of the scale,
such as previous reports of a scale’s psychometric prop-
erties [1]. However, the demographic and circumstantial
differences between people living with dementia or their
carers, and the population in which the original meas-
ure was developed may influence the interpretation,
meaning, validity and reliability of the original measure.
Psychometric studies are required in order to ascer-
tain whether a measure captures the intended construct
(e.g. resilience) in a study sample that may differ from
the original scale development sample [17]. The psycho-
metric evaluation of measures is an important area for
further investigation if we are to understand how the
resilience of people living with dementia and those who
support them can be enhanced by health, psychological
and social care services or interventions.

A systematic review of positive psychology outcome
measures for family caregivers of people living with
dementia identified only one study using an existing resil-
ience measure [18]. Stoner and colleagues [19] adapted
the wording of the items of a ten-item resilience measure
(the Connor-Davidson Resilience Scale), removed two of
the items and merged them with an adapted and reduced
measure of ‘Hope’ to produce the ‘Positive Psychology
Outcome Measure’ This new measure shows promise for
application in populations living with dementia, although
the authors did not assess the psychometric properties
of the 10-item resilience measure but chose it based on
their earlier assessment of the larger 25-item Connor-
Davidson Resilience Scale [20]. Consequently, the rele-
vance and appropriateness of existing resilience measures
may be inadequate for people living with dementia and
their carers and require further investigation.

In response, the present study seeks to contribute new
knowledge for research and practice regarding the meas-
urement of resilience. The first aim is to systematically
review the literature to identify studies that have admin-
istered an established resilience measurement scale with
a) people living with dementia and/or b) their carers/
supporters (not professional care providers). Identifying
existing measurement scales, evaluating their, psycho-
metric properties and possible appropriateness for future
adaptation for use in the target population of interest is
recommended as a first step in the development of a new
measure, should this be required [1]. This leads to our
second aim; to examine the psychometric properties of
the resilience measures applied in these two populations.
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We use an established checklist [21] and adapt it to
appraise the strengths, weaknesses and usefulness, in
order to draw conclusions regarding the measures as
applied in these two populations. We discuss the implica-
tions of our findings for research and practice.

Methods

Search strategy

A systematic review protocol was developed and reg-
istered with PROSPERO (https://www.crd.york.ac.uk/
prospero/ registration number CRD42021268316). The
searches were initially scoped by the lead author and
conducted by two people across the Web of Science (pro-
vides wide coverage Science Citation, Arts and Humani-
ties Indexes and Social Sciences Citation), PsycINFO,
MEDLINE, and ASSIA databases. These were selected
so as to enable a comprehensive search beyond the mini-
mum of two databases required to meet critical appraisal
standards [22] to source peer-reviewed articles across
a wide range of disciplines, e.g. sociology, psychology,
health and medicine. Searches were conducted between
22.5.19 and 10.6.19, and updated 5.5.22 using two dis-
tinct search arms, combined with the Boolean term
‘AND’ to identify articles. (‘Resilience Or resilient OR
resiliency AND Dementia OR Dementia OR Dementia’s
OR dementias OR demented OR Alzheimer OR Alzhei-
mer’s OR Alzheimers OR "posterior cortical atrophy"
OR (Benson* AND syndrome) OR "primary progressive
aphasia” OR "visual variant"). No date restrictions were
applied. To identify further studies, an email was circu-
lated around the INTERDEM! network (May 2019) call-
ing for researchers to contact the lead author if using a
measure of resilience. Reference lists of relevant articles
were also searched. Experts in resilience recommended
further articles as part of the 2022 updated search. All
search results were exported into Mendeley and dupli-
cates removed. The original development papers for each
of the resilience measures were retrieved by GW.

Eligibility criteria

The titles and abstracts were initially screened by CW
and SCu (see acknowledgements). Papers were included
if they were an original peer reviewed research/journal
article; the sample population was either a person liv-
ing with dementia or a carer/supporter (family mem-
ber, friend etc., often described as ‘informal’ carers)
and the study used a resilience measurement scale.
Papers were excluded if they were an ineligible article
type (e.g. conference proceeding, report, book chapter,
dissertation); were published in a language other than

! Early detection and timely INTERvention in Dementia.
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English; reported qualitative resilience outcomes or
were focussed on professional care providers. Disagree-
ments concerning inclusion/exclusion were resolved via
a discussion with the lead author. At full-text screening
reasons for exclusion were noted. The review process is
outlined in Fig. 1.

Data extraction and analysis

Data were extracted into an EXCEL file, with a work-
sheet for each of the identified resilience measures. This
included information on the study characteristics (sam-
ple demographics, purpose of study, country, language,
mode of data collection, psychometric data). Psychomet-
ric data were appraised using an 18-item checklist with
six evaluative domains [21]. This checklist was developed
to reflect the main evaluative properties recommended
by the Consensus-based Standards for the Selection of
Health Measurement Instruments group (COSMIN) [23]
and simplified in response to the complexity and length
of the COSMIN checklist. See Table 1.

Two authors (GW and KA-S) initially piloted the data
extraction, independently reviewing the same two papers.
Checklist items regarding content validity relate to the
development of the original measure, so the review team
agreed to extract any information regarding adaptations
to the measures for the population of interest (dementia
caregivers and people living with dementia). Two authors
(KA-S and CM) then reviewed and extracted data into
EXCEL from 51 papers identified during screening meet-
ing the eligibility criteria, regularly discussing and refin-
ing assessment criteria throughout the process. This was
further reviewed and checked by GW.

The authors of the checklist [21] recommend scoring
each item as either ‘Ocriterion not met, or ‘l’criterion
met.A number of additional data extraction points and a
0.5 score for some items were developed by the current
authors to aid the scoring of papers whose focus was not
developing a resilience measure, but using existing meas-
ures in their research (see Table 1 for checklist, additional
points, and scoring adaptations. See Additional File 1 for
further description). We include the hypotheses and/or
study aims of the included papers to guide the psycho-
metric data extraction. Although not proposed by Fran-
cis et al., we established additional evaluative indicators
to indicate the strength of the relationship between two
measures using Cohen’s criteria [24] where large cor-
relations are>0.50, medium correlations range between
0.30-0.49 and small correlations range between 0.10—
0.29. This additional criteria does not influence the
assessment score but is included to facilitate interpreta-
tion. Disagreements concerning scoring were resolved
via a discussion between GW, KA-S and CM, with the
final decision made by the lead author.
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Fig. 1 The review process

We draw on the previous methodological reviews of
resilience measures in all populations [13] and resil-
ience measurement in later life [14] to describe the
development and psychometric evaluation of the origi-
nal measures used by the studies in this review. Both the
previous reviews addressed the psychometric robust-
ness of resilience measures; Windle and colleagues
[13] used a published quality assessment criteria with a
scale ranging from 0-18 [25], with the included meas-
ures receiving scores ranging from 2-7, concluding that
all the measures showed promise but further psycho-
metric evaluation was required, especially in relation to
responsiveness. Cosco and colleagues [14] specified the
psychometric criteria established from their included
studies (e.g. internal consistency, convergent and dis-
criminant validity, construct validity).

Results and discussion

Study characteristics

Fifty-one studies were included in the final review [26—
76], which applied nine different resilience measures. The
review process is documented in Fig. 1. Table 2 describes
the characteristics of the included studies and data relat-
ing to psychometric properties of the measures (e.g. inter-
nal consistency; construct validity; responsiveness). Two
studies [42, 66] each report on two different measures so
data for each measure is presented separately in Table 2,
generating a total of 53 psychometric assessments. The
majority of the studies focussed on carers (n=47), three
studies focused on people living with dementia, and one
study [45] focussed on the dyad (people with dementia
and their carers). One study [48] sought to adapt and eval-
uate the psychometric properties of positive psychology




Page 5 of 41

(2022) 22:298

Windle et al. BMC Medical Research Methodology

salpnis snoinaid Jo
2INSeaW [eUIBLIO 10U APN1S 01 31e[a1 1SN 11Dy [eulblo 1ad sy

salpnis snoiaaid Jo
2INSEaW [UIDLIO 10U APN1S 01 31e[a1 1SN 1SIPdaYD [eulblo 1ad sy

uonendod

Apnis 10y 9|ge1ins s Abojopoyisw uoneidepe/jeulbuio i ssnasig (2
uopneidepe paiepi|eA A|snoiadid Jo ainsesaw [eulblIo 01 paiejay (g
Apnis 03 paiejay (e

:s3/ed € 01Ul UMOP USX0Iq WM 3ISIPYD3YD

uonendod

Apnis 1o} 3|qe1Ins aie syadxa uopeidepe/jeulblio i ssnasig (O
uoneydepe pajepljeA Ajsnoiaaid Jo ainseawl [eulbuio 03 paiejay (q
Apnis 01 palejRy (e

:s3/ed € 01Ul UMOP USX0Iq WM ISIPO3YD

uonendod

ApNis 10} 9|GRINS S| JUSWSA|OAUL Uofieldepe/jeulblio i ssnasig (O
uoneydepe pajepl|eA Ajsnolaaid Jo ainseaw [eulbLo 01 paiejay (q
Apnis 01 paiejay (e

:s1ued € 01Ul UMOP USX0Iq WM 35193y D

pa1els ARIdIdxa 3 SN 1S3y [eulbLo Jad sy

uonendod Apnis 419y 104 9|GeINS SINSeaW JI SSNISIP SIoYINy (3
uonendod ainseaw [eulbLO (q

uonendod Apnis (e

:s1ued € 01Ul UMOP USX0Iq WM 3ISIPO3YD)

15y jeulbiio Jad sy

ON=0
SOA=|
ON=0
SOA=|

2,pue g, pue g, 10} ON=0
,5,10/pue g, 10} SoA pue B 10} ON =G0
2,104 A= |

D, pue g, pue e, 10} ON =0
13,10/pue g, 10§ SSA pUB B, 10} ON =G0
B,I0J SOA=|

,5,pue g, pue e, 1o} ON =0
,3,10/pue g, 10} SSA PUB B, 10} ON =50
B,I0J SOA=|

ON=0
SoA=1

O, pue g,10/pue e, 10} ON =0
,pue g, 10} ON PUE £, 10} SIA= 50
2,10/pue g,pue p I0) SoA=|
ON=0

SoA=1

paynsnl i lsmo| ‘0/°0 = <J 21enbape (0g 0= <. [eap! 69)
payisn( Jo/pue a1enbape ale Aljigeljal JO sadIpul pauodal ay] g
(1591911591 ADUL1SISUOD [eUIRIUI "679)

pa1531 SeM A11|IgeI1[1 5,2INSeaW OYd 24l 18yl 9DUSPIAS S| 1Y "/

pajejai
A||ed1siiels a1e $9|e2S-GNS JO SWSM JYIaYM Ule1I3Se 0} SWli)
19A0 Jo uj0d awin 3|BUls © 18 SWa)l dY1 U99MII SUOIIR91I0D
Aqg pa1dajal ‘2INseall SUODINO UE JO ADUSISISUOD JO [aA3] 3Y |

Aqelay ;€ urewoq

(2INSESW SWODINO 31 Ul suonsanb sy pate

-19Uab $59204d SIY1 PUB PISSIIIR UM S1I9AXS JUSIUOD pue uol}
-e|ndod juspuodsal syl moy bunou ‘69) saireuuonssnb/suai
a1 buidojanap 1oy Abojopoyiauwl ayi Jo uondudsap e sl alsy] 9

JUSWAOIRAP S2INSEIUW OYd Y3 Ul PIAJOAU
2I9M 1524211 JO 1DNIISUOD 3Y1 Ul SLISAXS 181 9DUSPIAS S| 243y 'S

Juswdoansp sinseaw OYd 943 Ul paAjoAul a1am uofeindod
JuapUOdsal PaPUIUL BY1 JO SIGUIRU 1Byl 9DUSPIAS S| 2I3Y]
159191ul 4O 1da0U0d ay1 129|421 A|ge

-1ins pue uoie|ndod 196.e1 sy 1oy a1elidoidde pue JueA|as e
2INSE3W P JO $9|BDS-CNS PUP SUONSIND SY1 YdIyMm 03 JUIX3 Y|
Aup1jeA 3ulu0) 3|z utewoqg

pa109dxa a1k $3]edsgns 9|dilNW IO 3|edS

/19N11SU0D 3|BUIS B JaYIaYM S35S3IPPE [2poWl [enidaduo) '¢

paquIsap usaq sey uoneindod Juspuodsal papuaiul 8Y] 7

PaUYSP U9 SBY PaINsesaw 8¢ 01 1NJ1SU0D |

159491Ul JO UoN

-eindod ay3 U1 1299 papualul ay1 a1nided 01 Aj9y1| SI 2Inseaul
9Y1 JI BUIUIRLISISE Ul SISISSE UIPUIOP SIU1 Ul SIUSWISSISSY “Pay

-123ds 9 p|NOYs 21eN|eAS O} PIPURUI S| 2INseaw e (s)uonejndod

JY3 pue (5)3d22U0d 3y} Jo UoidISIP e pue Joj Bujuoseal 3y
I3poW |enidaduo) :| utewoq

S9JON

21035

wa) 3sIPPIYD

([127] "|e 12 s2duel4 WOJ pardepy) S9]BDS IUSWIRINSEIW JO JUSWISSISSE 10) BLISD BULIODS | 3jqel



Page 6 of 41

(2022) 22:298

Windle et al. BMC Medical Research Methodology

JUSIRYIP AYMm

S9SSNISIP YO PapPUIUI A|[eUIBLIO Se Aem SUes Ul 9103s 12idIR1u| (q
papiAoid Apnis ul 91005 191dis1ul 01 MOY UO UORULIOJU| (B

:s1ed z 01Ul UMOP US30Iq WY 1SIY9YD

[euibuio 1ad sy

JUBI3HIP AYMm $35SNDSIP

4O papuaiul AjjeulBLio se Aem awies 3y} Ul paiods aInseal (q
ApN1s Ul paJ0ds SINSEIW MOY JUSWND0(J (8

‘spied z 01Ul UMOP U330.q UoNSaND

[euibio 1ad sy

(.9, U21ewW g, s30p "9

SUOIIRIDOSSE UMOUS Jo/pue sasay1odAy Loud e ydlew synsay (2
pa1iodal 2INseaW 92Ua||ISa4 01 BulIe|RJ SHNSAY (g

dnoib Aq

9DU3J|IS34 Ul S9dUIRYIP pa12adxa 03 Bune|as sasayyodAy toud v (Il
dnoib AQ 92UBI|1S3I Ul SOIUDIIP UMOU (1

(e

:sued € 01Ul UMOP USY0Ig WS 3SI¥3YD

(.9, U21ewW ,s30p "3)

SUONPIDOSSE UMOUY JO/PUe Sas9y10dAy Loud e yd1ew synsay (3
pa1i0dal 2INseaw 92Ua||ISa4 01 BUlIe|RJ SINSAY (g

3DUBJ|ISal pue

S2INSeaw Jay10 uaamiaq diysuone|al Jo sasayiodAy uoud v (Il

4,Pue IO ON=0
0,10} ON PUB ,10} SOA= G0
4, PUB IO} SOA= |

ON=0
SoA=1
2,10} ON=0

9,10} ON pue p, 10} SoA=¢G"0
[, pue e 10} SoA=|

ON=0

SUII JSAO 9BURYD 91NSEIW 01 PapuLIUl

10U SI 3INSeaW OYd dY3 1BY1 JUSWIS1ELIS 1121|dX3 U Sl 219y =
40

abueyd 01 ssaUBAISUOASI

pue A1ljigeI[21 159121-159) Y10G JO SDUSPIAS S| 2I9Y1 ‘SOA= |

\5,1o/pue g,10/pue (Il 10 1) B, 10§ ON =0

e, Ul sasaylodAy Jo/pue, e, Ul

SUOIIRIDOSSE ||B 10U INQ dWOS 10,3, pUe d, PUe ‘IIB, 10,18, 10} SOA=
40

,J,pUe ‘q, pue ‘Ile, 10} SOA PUE,Ie, 10} ON =G0

O, puUB g, pue ‘B, 0} SOA= |

\2,10/pue g,10/pue (11 10 1) B, 10§ ON =0
1B, Ul S9saY10dAY Jo/pue e, uj

$2102S
0Yd Y1 124d121ul 01 MOY INOge papIAcid S| UOIRULIOJU| ‘G|
PaQLIDSaP USAQ Sey

sasuodsal buissiw bunaidiaiul 1o/pue buibeuew Joj ueld v 17|

2inseaWd OYd @2yl 24020S 01 MOY UOeIuUSWNOOop sl alay| "¢ |

PO0ISISPUN 218 2INSE3U B UO S210DS Ul SSDUSISLIP MOY
JO UOJIeURIAXS UR PUE ‘2INSEW [BUY 33} JALISP O PaIR|N[eD
24 SWR [BNPIAIPUI DY UO $3102S MOY JO UOnRdLDSIp Jes)d v

uoneyaidiaul pue Hul0dS :G ujewoq

awn
1210 6UBYD 2INseaw 01 paubisap/papusiul S INseaw 3y 7L

sdnoJb JUBAS|SI USDMISQ $2J0DS U S3DUD
-121p (pasisay1odAy) paioadxa buioddns sbuipuy ale aay] | |

paujodal  SUOIBIDOSSE [[B 10U INQ SWOS I0§, 3, PUe g, PU ‘I, 10 1B, 10} SOA=
9DUS||IS3) pUB S2INSEIU JaY10 U33M13G SUONBIDOSSE UMOUY (I o) elEp
(e ,3,PUB ‘q, PUB ‘I, 10} SOA PUR,IE, IO} ON =G0  DIydrIBOWSP JO S2INSEIU SUIODINO BUIISIXS J9Y10 YIM SUOIIeID
:sped € 01Ul UMOP USX04Q WS ISIPPRYD ,J,pue g, pue‘le,JojSSA=| -0sse (pasisayrodAy) paidadxa bunioddns sbuipuy ale a4ay] QL
(K102y1 asuodsal wayl
ON=0 ‘sIsjeue 1012e} ‘63) 2inseaw OYd Y3 Ul IsIxa s3|easans adipnw
2INSe3W [BUIBLIO 10 APNIS JUS1IND JBYLIS 0} Pale[al 3G PiNoD SOA=1  Jo3jeds 9jbuls 1ey1 uonedynsnf aaneuuenb payiodal siaiay] ‘6
103|J21 0 PaUBISIP Sem 1 19NJISUOD JO
1d3DU0D Y3 $3SSISSE 2UNSESW SWODINO U UDIYM 0} JUSIXD Y |
A11pijeA 1onsU0) iy utewo(q
S910N 910§ w3 ISIPPRYD

(panunuod) L ajqey



Page 7 of 41

(2022) 22:298

Windle et al. BMC Medical Research Methodology

ON=0
[euibuo uad sy SOA=1 Buimaln D1jgnd 10J S|qe|IeAR S| 9INSEIU 21U Y] 8L
ON=0
[euibuio 1ad sy SOA= 2INSeaw OYd Y3 JO [9A3] A2e11l| 23 Jo uondidsap e sl aay] /|
uonedidde papusaiul pue suoneindod JO SuSY Ul $aIPNIS
550108 A1l|IGRLEA 9] JO 95NBI3G 1513294 [PUIBLIO Y1 Ul papuUSU
-WO0D3J Se ‘DpeW Sem suoisanb Jo Jagquinu ayi Jo ssaualeudoidde ON=0
941 JO 1USUISSISSE OU ‘Pa1Iodal 10U Sem 219|dW0D 01 SUII) ISYAA SOA=1 i9|qeuoseal pue paniodai s| 919|dwod 01 swi 3Y] ‘9|
uonejndod 19b.e3 ay1 Joj paydepe
SI|9A3] ADeJS1| 9Y1 JO 49MO] JO [9A3] Bulpeas apelb Yixis 9q 01
Pa15966nNS SI 919|dW0D 01 Palinbal [9A9] ADeIS1I| 9y "2uNseaul e
Buns|dwod pue BulSISIUILPE 0] UOIIR[3) Ul L0 PUe SWIL Y]
uonejuasaid pue usping Juspuodsay :9 urewoq
s910N 21015 w1 1sIpPRYD

(penunuod) L ajqeL



Page 8 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

9J1] Jo Alljenb Ja1ed pue 9DUI|ISI SIDIED UDIMIIC SUOIIR[DI
-102 JuedYIubIS ON *(S0°0 > d '€€°0- =) Ssaussajadoy pue
(50'0>d ‘9g0-=4) A1aIxue (100> d ‘0t0- =4) swoldwiAs
w>_mmm_QmU 19yl pue 9dual|isal S1aled Usamlaq suolielal
-10D 9A1EBIU WINIPaW a1. 319Yl—USAUP SIsay10dAy 10N
sisayiodAy J1sy1 01

AJeIIUOd ‘eUSWSP YIM UOoSIad ay) JO SDIsHR1RIRYD SU)
PUE 3DU3I|IS3J $I21ED US3MIS] SIDUIBYIP 1UedYIubIs ON
(08'0="D) A2U33SISUOD [PUIDIUI [BIP|

(L00>d '750=1) AoBDYJo-J|95 pUR dUBI

-[1S31 U99M13( UOIIR[2410D YBIy — UsALP sIsay10dAy 10N
(pauiodal ou

[2A3] Aljigeqoud 0 0- =) pauioddns 10U sem UoIDejsies
[e11JBW O] P31EJ3] 9 PINOM 3DUSI|1S3) 1B sIsaLjodAy oy
(£6'0="D) A2U33SISUOD [PUISIUI [BIP]

(¢ SSdS pasn sioyine

se 3|ge|IeAR 10U UOISS21631 10§ 9715 1234J3) "90Ual|1S3)
pa1dipaid Ajpuesyiubis Jop Jaied pue ‘uoissaidap ‘suol
-BIDOSSE 31eLeAIUN JURDYIUBIS 353U JO (500 >d 'L T°0-=1)
uapINg pue 32U3I|IS3 USIMISG UOIIR[S1I0D ||eWS
(100>d ¥E€0-=1)

AJ2IXUB pUR 9DUDI|IS3] U9IMIDQJ UOIR[D1I0D WNIPIA
(L00>d 'y 150=1) 3}l o AUl

-lenb Ja1ed pue (100> d ‘6£5°0- =) SwoidwAs aaIssaidap
‘mka@wl_mu pue 25usl|ISal U9aMmiag SUOIIR[2110D wgmg
eluUSWSP Yum

uosiad a1 Jo sansHL1RIRYD [eD1UlD pue diydeibowspo
-1D0S Y1 pue 30UI|ISal SIanBated usamiaq diysuoreal
1UeDYIUBIS OU Sem 13y (07’0 =d) Swa|qoid [euonows
pue (/08:0=4d) [e21Ul]> Jou ‘(£88'0 =d) Jopuab sianibaled
pue adual|isal Usamlad punoj sem O:r_mco_wmfm_ ON
a|dwes Apnis siy Ul paniodal Jou Aljigelsy

pa1iodal suoN|

AVOA Yim uosiad

243 Jo Alljeuonouny syl uo Juswiedwi pue
‘uoissaidap Jo sjaAs| ybiy ‘swordwiAs duie
-1y2AsdoInau ‘aseas|p JO SSaUSIBME JO DU
-sa1d ay1 01 parejal g 1ybBIw SduSl|ISal I31eD

sdnoib usam1aq 9OU3I|ISDI Ul SIOUD

-1aIp pa12adxa bulpiebal sasayiodAy oN
sisoubelp enuswisp

9DUIS S1eak pue JIapuab

‘s1eak ul aberuew Jo yibua| 1aaibaled Jo abe
‘usping

J1an1631e) J0j Bunsnfpe uaym uoideysies
[eILIEW 0) P31B[3J 1SOW 3 P|NOM DU

e1USWISP YIm uosiad ayy
4O swoydwiAs [ed1uld ay1 Woly Juspuadapul
“11esy Alljeuosiad e S| 9dul|Isal SIaAIbale)

payidads auoN

(SMIAIS1UI 9B} 0) 3DP4)
ubIsap [PUONDSS 55010

(SMaIAIR)UI 9DB)-03-208) puE duoydala])
uBIsap [BUONDAS-5501)

(Je3]2UN UOI123][0D B1EP JO IPOIA)
ublIsap [PUOIDSS-5501)

(smainiaiul auoydaa))
UBISIP SPOYIBWI-PIXIW [PUONIIS SSOID)

(952n6N1I04) |1zeig ‘Osauef 3p OlY
7S1=qQSL'LS=2abe ueap waididas

218D YIIM PAAI| %t |8 (49410, € = U ‘sbuljqls
=U"UIP|IYd G| = U 'sasnods |z =u)
'9|BWID) DIIM € = U 'SIDAIDaIED A|IWiey £ = N

(Ys11bu3) ¥SN opelojod

payinadsun eIUSWSP JO BIUSWSP JB|NISeA
‘DN Buniodal sia1ed Jo 9601 Yim ‘aseasip
s Jawlaz|y 9|qeqold :enuswap Jo adA|
ueduaWY-0ing

219M 1531 343 19AIB3IED UBDLISWY-UBDLY
3UQ '0'9=(S ‘SIeak +'9/ =W ‘s1eak 0p O}
9 abuel 9By erUAWP Yum sasnods Jo
(S9[PWI3) |7 pUB S3[eW 6) SIaAIDaIRD 0 =N

(9s9nbn1I0g) |1Zelg ‘OJIDUBS IP OlY

enuawep

PaXIW puUR BIIUSWSP JB|NDSeA ‘95easIp S JaW
-19yz|\ 21e12pOW 01 P|IA :eUSWSP JO adA|
enuswsp Yim uosiad sy Jo uaipliyd jnpe
B3 213M 96/°L G 'SIeRA €L F §'79 JO abe
UBSW B UM (069'/ /) PRUIBW ‘(%€ '6/) B[BWS)
2I9M $I9AID31BD 1O (SPRAP) SI121eD 86 =N

(Us11Bu3) YN UIRISIMPIN

uensuyd se

SIS PAYIIUDPI 9668 'UBDLIDWY UBDLY
2I3M 9601 PUB SUYM 2I3M 9409 ‘(%/9) S|ewia)
2I9M %/9 " L'HL =05 ¥9 =W ‘s1eak 98 0}

/€ 9buel 9By “eUSWSP Yim uosiad ayr

JO URIP|IYD 219M SISYI0 341 ‘sasnods 1oy
Bulied alom 96¢ s1anbaled Ajlwe) gL =N

195U0 BUNOA YuM uosIad 33 JO SWOL
-dwiAs [e21U12 Y1 JaYIdYM $S3SS5E O] )
T4 REREXILIN

(eruaWap yum sasnods Jo sianibaled
Ul UOIIDBYSINeS [ILIEW PUB 3DUBI|IS3)
u@amiaq diysuonejal sy a10jdxa o] )

[82] aseeH eyoeA R youiedzii4

(enuswap yum sjdoad

JO 510128} [eD1UlD pue djydeibowspo

-1205 91 pue 30U3|Isal SIan16aIed
usamiaq diysuonejal ayy 21e61saAul O] )

[¢7]leae seig

(s1aniBa1ed Ajiuiey Jo 3oUal|1Sa)
pue ssansip [ea160j0yaAsd sy aquIssp
01 'eUSWISP YIM JSGUUSW AJlwiej e o)

21e0 apiroid wiayy djay 01 asn sianlba
-1e2 Ajlwey ssyoeoidde sy aiojdxe o))
(o1 1ing

(swa)l §T) 3|edS 3dUII|ISAY

sa1pnis ul paliodal ejep duPwWoYdAsd Jueas|ay

ainseaw
3dU3l|Isal 0} Uone[as Ul sasayjodAH

(uond3jjod ejep jo apoly) ubisap Apms

(sbenbue)) A13uno) uonejndod Apnis

(Apnis jo asoding) a>uaiayey

MaIAS) 9yl Ul Pa2pNn|oul SaIpnis JO solislieldeley ) ¢ ajqelL



Page 9 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

eluUsWap Yum Buiall uosisd ayi jo

so11s1R1oRIRYD ALjIGESIP pUR 9ARIUHOD pue diydeibowsp
-01205 33 PUR 92U3|1Sa) J2AIB3IED U9MIS] SUONRIDOSSe
Ou M B (L0'0>d SL L L =¢) [opow UoIssaibal

e ul aoual|isal _wcmf pue enuawISp 219ASS alouwl
U99M13Q UOIIR[21102 aAIIs0d B Jo uondadxe syl Yian
(100>d '£€0-=1) Ausoibija1 Jlaybiy a1e:
JaMO] 1ayMm ‘Auisolbijai disuiul pue (100 >d ‘9g°0-=1)
uapINg {(L0'0 > d "9€'0- =4) UOISsaIdap 3DUal|ISas UaaMIaq
SUO[1e21102 dAIIRBAU WNIPaW (1000 >d ‘950 =1) 3|

Jjo b:mj_u S12Jed pue 9dual|Isal USaM1ag Uolle|ailod
annisod ybiy 'sissyiodAy sioyine sy psuoddns synssy
o|dwies Apnis siyy ul parodai 1ou Alljigeloy

(192) UspINg pue adUal|Isal

U99M13q pue (Had ‘IdN ‘ISWIN 1oedwi [eposoydAsd
‘UoISsa.dap ‘SaNIANDR [PUOIIDUNY) S3INSeaW [eD1Ul)D JMd
pUe 32U3|IS31 US3MI3( SUOIR|S1I0D OU 3I3M I3y |
WIYUOD 03 3{ndLyIp si,ANpIjeA [eIn1dNs, Jo

2DUSPIAS ‘SIY1 JO MIIA U| “ADUSIDLYNS-J[3S PUE 3)1| JO ASUSS
'92USPYUOD-J|s5 ‘SdueIanssIad ‘A1IUSISS $1D3)J3) 2Insesw
2Y1 Ja1j4ea 310U pue ‘sasayiodAy Aue Ajpads 10u op Aau)
1NQ '21NSeaW 343 JO AYIPIJRA 1DNIISUOD 3Y) S31RNSUOUWSP
SIY1 Aes sioyne sy ssaujnybuluesw pue ‘Alwiuenbs pue
2DUIPYUOI-[3s ‘dueIaNsIad ‘Aduadyns-j|as pue aj| Jo
95U35—UOIIN|OS J01DRJ-INOJ B PUNOJ SISA|eUR 10128 3y |
//°0="0 ADUD1SISUOD [eUIDIUI [EIPI O} dlENbIpPY

paiodai Jou saz1s 12943 *dnoub [011U0d ay) Ul sbueyd

ou sem a1ay1 pue (600 =d 'sgL =4p ‘0,01 =4) dnoib jon
-Uu0d ay1 03 paledwod dnoib uonuaalalul bulyoeod Jaub
9U1 0} 7] 01 | | WOJ) 3DUBI|ISaI Ul Juswaroidwl Juedyiubis
e SeM 23| :SSaUBAISUOdSaY USALIP SIsaylodAy 10N
(160=D0 g 3w pue | awi) ADUs1SISUOD [eulsiul [esp)

7100 J0 uspIng 10uINg (50" >d '69¢0- =)

swordwiAs

DAISSIADP YIIM UOIIR[D1I0D WIS :2DUDI|ISaI $I31ed (O
uspINg 10U INq (SO">d *£6C 0-=1) UOIS

-s21dap YIM UON.|SLI0D [[BWIS PU (S0 >d 'S9€°0-=14)10D
Y)IM UOIR[21100 WNIPaW :92ual|isal s1aAibaled gOA
UALIP SISaY10dAY 10N

aidwes Apnis ay3 Joj pariodai 1ou Alljigelay

sdnoib usamiaq aoual|ISal Ul SIOUD

-13Ip pa123dxe Bulpiebal sasayiodAy oN
eUSWIP YIIM J9P2 3 JO s1dadse [ediuld
UM Pa1RIDOSSE $$9| pUe ‘Sasuodsal u
2Jow pue Asolbija1 Jo s153dse 01 paje|as
2I0W S| 511D JO UBPING PUB 0D PAAIRDId

payidads auoN

payidads suoN

payidads suoN

(Je32UN S| UONDS||0D PIBP JO SPOA)
ubIsap [PUOIDDS-5501)

(SMSIAJS1UL 908§ 01 984)
ubIsap [PUOIDD5-5501D)

(pa1iodas 10N)
Apnis
UONUSAISIUI SPOYISW Paxiw Pa||0/Iu0)

(SMaIAISIUI 9B} 0} 9DB4)
ubisap [eUOID3S SS0ID

(95anbn10g) |1zeig ‘ojned oes

pa1e|a1 958351 SUOSULIed

7 =Upa1e[al |0Yod[e YUM 7 = U ‘eljuUsWap
JB[NISPA YIIM 7| = U 35e3sIp S JaWIayz|y
yum (9689) a|doad 1 :enuswap Jo adA|
eUSWP Yum uosiad

341 4O $121yBNep 941, PUB SSAIM UM %7€
('LL=qs) ¥5=2be

UBIW ‘9]BUID) 0488 "SIDAIDRIRD AJlWUe) 05 =N

(9s9nbn1iod)

|1zeig ‘0lluaf ap OlyY

pajuasaid st uoneudiojul Jiydeibowsp Jayio
ON 'sojewd) gL L =N ‘(€71 =Q5) 885 =2abe
ueaw gy yum ajdoad Jo siased ey =pN

(Us1|Bu3) epeued ‘eIquIN|oD Yshiig
BIUSWIIP 1O 35B3S|( SIDWIRYZ|y

eluawWap Jo adA|

Jay10, 104 Bulied

(01 =) 9%1'G Quaied Joj Buled (9 =U) %EC
‘asnods 10 Buled (77 | =U) %9 ‘patiiew
QUM (€91 = U) 9%(8 ‘3[eUa) 1M (8G | =U)
%6/ "(pa1iodal 1ou (gs pue abuel) 1,9 = abe
UB3N %01 J9L0 ‘(%€ ) Juaied (96'19)
2snodg sianibaled enuawad 007 =N
(9sanbniog)

|Izeig ‘olisuer ap o1y

UIP|IY2 S =N 's3SN0ds yi =N ‘('L =QS)
0/'%5=29obe Ueaul 'sajewa) 68 =N

(aseasip

JaWIBYZ|Y 125UO-318| YUM S[ENPIAIPUL JO
SpeAp GG pue 35easIp JaWIRYz|Y 195U0
-BuNOA YiIm sjenplApul JO SPRAP §G) 19
-AIB31eD 113} pUB 3SB3SIP JDWIBYZ|Y 2I9AS
01 Pliw Yum sfenpiaipul Jo speAp oL L =pN

(enuawiap Yyim ajdoad Japjo Jo sansl

-I310RJRYD SAIIUBOD pue [eD1UlD 3Y) 0}

959U} d1e|21 0} /ANSOIBI2) pUR 9JUI|ISA)

pue usping ‘9y1| Jo Aljenb sianibased
A|iwiey Jo 10edwll ay1 UlRLISISe O] )

[€€] e 19 mossed

(95R3sIP SJawliayz)y Yum sjdoad Jo

SN1eIS [eDIuUl|D pue adusl|isal mlm>_®w._mu

usamiaq diysuonefal ayi 21e61saAul

01 pue ‘sainpadoid Alojewiyuod pue

K101e10|dxa ybnOoIY3 3BDS 9DUI|ISAY
343 JO AlIpI[eA 1DN1ISUOD 8Y1 1581 O] )

[2€] "|e 12 on2IUON

(eUBWSP YuMm

S|ENPIAIPUI JO $I134ED YIM UONUSAISIUI

Buiyseod Juswabeuew Jaub e Jo ssau
-9A1129)49 PUR 24N1DNJIS 9y UO 1iodal o] )

[1€] e 32 UnoDde

((@O7) enUsWSP

195U0-31e| pue (JOA) eIUSWSP

135U0-BUNOA LIIM S[enplAIpUl JO SI9

-AIB31eD JO swoldwiAs aalssaidap pue
‘uaping ‘aJ1| Jo Aujenb ayy aiedwod o))

[0€] "[e 32 eanuupy

sa1pnis uj paliodal elep dudwoYdAsd Jueasjay

ainseaw
3dU3l|ISal 0} UoNe[a4 Ul S3saYIodAH

(uond3jjo> ejep jo apoyy) ubisap Apms

(ebenbuej) A13uno) uonejndod Apnis

(Apnis jo asoding) a>uai9)ey

(panunuod) g ajqel



Page 10 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

saskjeue (100 >d

'660—=1'66¢-=(q) uoissaibal ajdnnui pue (Lo00=d
'0TE™-) UOIR[21I0D UOSIPI Ul PI1RIISUOWISP SE PIsealdsp
uspIng JaAIBILD ‘PAsLaIdUL 3DUSI|ISI SY "$210DS USPING
J9AI631eD Ul 9dUeLIeA 3Y) JO %70 L Aj91ewixoidde

Joy Bununode ‘|00 =d) 92Udl|ISa1 IO 1243 Ul

2dA1 Jan1baled 1o Jspuab ‘A1diuyia o) sprebai ul
2DUBI|IS31 Ul 92UIHIP OU 3IM 3I3Y) :pasisayiodAy 10N
uapINng JanIbaIed

pue 510552115 19AIH31ED UaMIa] 1032 Buneispow

e 9/RY| 10U PIP 9Usl|Isal ‘sIsaLlodAy sy 01 A1esnuod)
ojdwies Apnis siyy ul parodai Jou Alljigelay

pauiodal elep Jueadjal oN

(500>d 6570~ =1) swordwiAs

Aia1xue pue (50'0 > d ‘g€ 0—=4) swordwAs anissaidap
S1aA1B21eD Y3 01 Pa1e|2.110D A|9SI9AUI SEM 3DU3I|ISaY
(S00>d ve0=1) 31| Jo

Aljenb pue 9oual|ISa1 U99M1Q SUOIIBS|AI0D WNIPIW pue
(S0'0>d‘/97:0=1) senijewouqe axadde pue (500 >d
'Sz0=1) swordwiAs durelydAsdoinau suosiad ayy pue
BIIUSLIDP P|IW JO SIDAIBILD JO 3DUSI|ISDI 3} USIMIS]
SUOIIR[2.410D |[BWS SI9M 3I3Y) :USALIP SISaL10dAy 10N
(100'0>d 6150 =1) 3JI| Jo Auljenb Ja1ed Yum paieal

-102 DUBI|IS3I JO S|PA3] JayDIY U9aM1aq SUoIIe[a110d YbiH
(50°0>d ‘9¢'0=1) swordwAs anissaidap

$1918D JO S|9A3| Jamo| pue (50°0 > d y/€10-=1) a5easip

JO SSQUaIEME pUB (SO0 >d '/ L¥0 =) SUoISN|ap Q¥Md
SU) puUB DUSI|IS3I SI21ED USIMIS] SUOIIR[1I0D WNIPSA|
(so0>d

667°0=1) USWIP YIM U0sIad 3y} YlM PaAl| J121ed ay)
J2Y1aym pue (00 >d ‘€670 =1) swordwAs aaissaidap
QVYMd 3U) PUR 3DU3[1S3] US3M13Q SUONR[SLIOD [[PLUS I9M
249U1 '2NUSWISP 31BISPOW LM 35043 JO SIAIHIeD 104
sisayr0dAy ay1 01 A1eJIUOD ‘BUSWISP S1eISPOW

10 p|iw pey 1oy paied uosiad ayi Jayraym o} buipiodde
SJaled ellUaWap JO 9duUal|Isal 8yl Ul SeduUalajIp ON
ajdwies Apnis siyy ut paxodai 1ou Alljigelay

uaping Janibaied
pue 510559115 JaAIB3IRD Paynuap! Usamiag
diysuonejal ay1 sa1RI9POW DUB|ISDY

payidads auoN

sdnoib Usamiaq a2UB|(ISal Ul S90UD

-1aIp pa12adxe bulpiebal sesayiodAy oN
QyMd 1e1spow

1O s1anIBa1ed 3y) Buowe adusl|ISl JO S|9A3)
JaMO| 01 2INqLIU0D Apdaulp (Uoissaidap pue
Ayaixue) swiajqoid [euonowa pue [edisAyd
SIaAIBaIed pue gyMd 9yl Yim Bulpisai-0D)
20U3|1S31 JO

S|9A3] JOMO| pUB USPING JO S|9A3] Jaybiy
SARY [[IM (YMd S12I3POW JO SISAIBIeD
‘avmd Jo

19169182 JO 9DUBI|ISI dY UO ddUIN Ul
10311p B 9ARY AewW A1LIaASs aseasiq

(ystibuz) sn

958351 S JaWIBYZ|Y euawWap Jo adA|

SIek G

Jo 2beiane ue 10} 1ed paplroid sianIbaleD)
PaINal %€ €€ oM awn-lied

%6 SHOM DU || 98'8¢ ‘PAo|dwaun 9887
s19AI531e3 pIIYd-1Npe = (%5'65)

99 ‘s1anibaied asnods = (969€) O

(Paynuspl-J[es) J9U10 = (%8 L)

T 42818 = (%8'9¥) TS PUB DUYM=(%¥'1S) £
(L1 as'eaw)

|0 sIeak 68 pue G7 Ussmiaq pabuel saby
(9PW 7T '9PWR) 68) SIOAIDIBD 0| | =N

(Ys16u) YN

958351 S dId paidadsns

| =U 'eUSWISP JB|NDSRA | = U '3535IP $3DId
7=U"3seasIp S JawWIayz|y

§=u)

B1USWSP 135UO0 BUNOA :enusWSp Jo odA|
(I9YI0-3UYAN) 08I PaXIW

SeM SUO PUB YSILg SUYAA 219M UA3|F
(9| ueaw) sieak /| 01 | | wouj pabuel
soby (9]ewa} 9/ajew 9) sionlbased 7| =N

(sAoAINS)
ubisap [PUOIDDS 5501

(SM3IAIR1UI D8} 01 36 )
uBISap SPOYIBU PIXIW [PUONIIIS-SSOID)

(852nbn1iod Aj9yi| Ing

‘pa1iodal 10U abenbue)) |Izeig 0Ia1US[ 9P OlY
9SLaSIP SuOoSulIed

7 =U"'paie[al [0Yod[e YUM 7 =U ‘eusawap
JB[NISBA 7| = U 95B3SIP S JaWIsyz)y

(989) 952 € eruawap Jo adA|

ua1didal 21ed 31 Yum bulpisal-0d

QUM (SE=U) %/ LL €8'L L F 65 =abe ueapy
‘PaLLIBW AI9M (ZE=U) %1 |/ "sJaaybnep
(T7=U) '%6'8t puR USWOM Sian1baipd gy
210J3pOW 3Y) JO (OF = U) 9%6'88 1ualdidal
218D 3Y3 YUM BUIPISI-0D 21aMm (7 = U)
%689 1Bk /€| F6'£G=2obe uealy ‘paLew
a1am (9 = U) ‘%iS/ s1ayBnep (ve = u)
9/°GS PUB 3[eUIS) 31aM SIaAIbaipd Y pliw
Y JO (=) %7/ ‘Slenba1ed 90| =N

(SMa3IAISIUI 9B} 0} DDB4)
ubisap [UONISS-5501D)

(U9pPINQ pue $I0SSI3S JaAIDAIRD

S JaWILYz|y U9am1aq 12ae bunelspow
© sey 30Ual|Isal Jayiaym a10|dxs o] )

[r/1 1025

(s124e2 BunoA Jayio o1 pased

-W0> 39 ued eluawap yum ajdoad
196UNoA Jo uaIp|Iyd Jay1aym 210|dxs O] )

[5€] ‘e 10 Braqueas

(sonsua1oeIRYD [BDIUND pUe diydelb
-OWaP-01D0S Pale[al Y pue ‘s Jawisy
-Z|y/ 91e49pOoW pue pjiw yum sjdoad

JO SiaJed JO 9dusl|isal oyl wwmm_wmm>5 O_yv
[v€] "[e 19 esoy

sa1pnis uj paliodal ejep dudwoYdAsd Jueasjay

ainseaw
3dU3l|ISal 0} Uone[a4 Ul S3saYIodAH

(uondajjod erep jo apo|) ubissp Apnis (ebenbue]) A13uno) uonejndod Apnig

(Apnis jo asoding) aduai9)ey

(panunuod) g ajqel



Page 11 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

(100°0>d '£€0-=1) UleAs J9AIB2IED pUR 9DU3|ISa)
U99M19q UOIIB21I0D WINIPaU B SMOYS SisA[eue yied, ay |
9DUBI|IS2J Y1IM P1eIDOSSe JoU sem aby “djay

pally Jo 1oddns [euonows ‘siaquaw Ajiuiey woiy djay
paAIzda1 A3 Jayiaym ‘aied Buipiroid siesk Jo Jsquuinu
91 '9SN0Y SWes 3y Ul PaAl| A3Y1 10U JO JaY1aym 0}
BuIpIOdIE SDUSI|ISAI SI9JBD Ul SIDUISYIP OU SISM B9y |
“Jua1diDal 218D 3y JO JusWLed W [BUOIDUNY JO S|S9AS]| O)
@C_U._OUUm ©DUBl|ISal S1a1ed 10} SedUalajjIp OU alaM alay |
Y00=0d(5€=as'g8L=W)

swi ued 1o ||ny pakojdws 3oyl Uyl (67 =aS 'L'61 =)
9oUaI|Isal Jaybiy Buiney aai1131/19xeUIRWOY/pakojdwaun
9501 Yaim sniels Juswikojdws pue 'cp0=d (7€ =as
'6'8L = W) S9|PWa) UL (8'€ =S '€'07 = W) 92ulj1sa)
J13ybiy Buiney sajew yum Japuab ul saoualayip 1ou Ay
2Jed Jo

sInoy ‘diysupy ‘[aAs] UoneINPS ‘sn1els [ellew “AdIuLyls
[e2] m_,:.ﬁ:Ouum HCNU_L_C@M JOu aie 1eyl 9dual|isal 10} Sa10ds
ueaw Jo abuel e jussald pue s1s31-1 paljdde sioyine sy
:pasisaLodAy 10N

a|dwies Apnis siy3 ul pariodal Jou Aljigeray

pa1iodal Jou $3zIs

193 °@EL0=d"/pCT=4"LLOFIL0SA900F L L0)
S|011U0D 01 (I9MO] A[JUedYIUBIS-UOU) JefIWIS |4 UBSU

pey Jo-1nd Syg ay1 01 buipiodde adualjsal ybiy yum
350U) 1 '(£ | =U) sIaAIBa1ed 1Ual|1S9Y :pasisaLodAy 10N
$91BLIPAOD SB PIPN|DUI I9M (SISAISD3)

21ed JO sjualed Jo ‘sbulqis ‘uaip|iyd ‘siauied/sasnods
Buieq -e1) Jonie221 2182 2y1 yum diysuonefas o odAy pue
‘Buinibaled Jo sieak ‘|Ng ‘uonednpa 4apuab ‘obe usym
(100°0> d) 1uedyIubis A|[ed11s11eIS pauleLal UONRD0SSe
SIYL (L1000 >d '££9°0-=1) uohe|a1i0d 3bie| e ybnoiyl syg
UlM paieinosse AjaAlebau sem |4 ‘s1anibaled syl Uy
(68'0=D) A2USSISUOD [eUIIUI |3

(10">d'0g'0=4) Buinjos-wa|goid [njueyd Jo s|eds-gns
PasnD0}-wa|goid 8yl pue 8duUl|ISal USaMI1 PUe ‘210Ds
19ybiy =odusl|isal 59| 6 (G0 > d ‘97 =) 9dueplone
2dedss JO 9]eISgNS PISNI0J-UONOWS 3Y) UO 3}A1s buidod
pue 2dual|Isal U32M12Q PUNOJ 219M SUOIR[S1I0D [[ewS
ajdwies Apnis siy3 ut payodai Jou Alljigelay

abuel ay1 pasn Ing ‘spoyiaw JIayy

| P9QLIDSIP SE SHg D1 J0J $310DS UBIW dY)
pasn aney 0} Jeadde Jou op A3y] ‘S9|qeLeA
Jo 2buel 35I9AIP € S310|dXa pue paydads
[9POW [P2112103Y1 31 1531 O} Jeadde 10u
sa0op Apnis ay payidads sasayiodAy oN

;51055315 [R1D0S0U2Asd Jo 9oUD
-sa4d ay3 Ul sasuodsal [euoowa aAsod
Bujurerutew jo Aloeded sy ‘a1 ‘@ual|isal

|ed160j0ydAsd jo A1oeded s jenpiAipul syl O}
paiejal A|9sIaAul pue ssalis [ed1bojoydAsd

paniz2iad Jo Ausuaiul ay) 03 paie|ai A1dailp

ale 5|an3)| Aljley) ‘s1anibaied Buowe eyl
pue 's15Yap Yi[eay Jo [enidde uaybly pue
9DUIDS23USS PalkI9g|9ddk YUM PIIRIDOSSe S|
‘a1nsodxa ssai1s [ea160joydAsd d1uoiyd Jo
uonIpuod e se papusiul ‘buinibaled 1eyy
pazisayiodAy aq ued 1, :21e3S Sioyine ay |

Apnis 10§ IOMBUIRL S8 PIsn
$53.15 JO [9poW [en1daduod) payidads SUON

(uepuely Jo ysijbug ‘els

-Keje|y eseyeg-pasn aq o1 seadde sabenbue)
921y "uonas|dwod-jjos/1iodal-j|os A|qissod
INQ 1e3dUN UOND3||0D RIEP JO IPOIA)
ubIsap [PUOIDSS-5501D

(Jea|dpun u0123(|0d e1eP JO SPOIA)
ubISap [01UOD PaYdIBW [BUOIDDS-SSO0ID

(dnoub 11oddns ul paaisiulwpe SAAINS)
{ublISap [PUONDSS 501D

SI9Y10 pue uezepey| ‘Ynkepig alom

%9°01 PUB (9%/'8) UeIpUl (965 € L) Aeley Ag
Pamo||0} (96¢'£S) Aiofews Y3y sem asaulyd
,SI9410, Se Paynuap! Iam %t/ | pue
‘UIP|IYD 9% L9 ‘asnods a1am 9179 :diysuol
-B|9Y "PaleW %6'65 (SL =dS) 105 =abe
Ue3|\ "9eWa} (59 =N) %6/ "95e9sId S Jaw
-19Yz|y yum Buial ajdoad jo s1aied oez =N

(ueijex) Ajea| dwioy

pauiodal 10U epuswsp Jo adA|

(%C'L€ 07 =U) UIP|IY2 10 (%9'59 ‘T =U)
siaupied/sasnods s1an1baied jo diysuoliejsy
J9pusb

pue a6e 10} payd1ew (S3[ew Gz /s9lewia)
8€'€9'LL =05 '0£'£9=2be ueaw) s|01u0d
1aA163182-UOU 9 = PUE (S3]ew 97 /S3lews)
8€'65°LL =05 '79'£9="2be uesw)

eUSWSP LM a|doad Jo siaaibaied y9=pN

(Ysi16u3) SN

3583SIP S JaWIYZ|y :2dA) enUSWRQ]

SIB3K / UBY) I0W 06/ ‘SIBIK /—G %6 |

'S1e9A $—7 996 'Uolsinold a1ed 1eak | -0 9%/ |
siybneppuelb 95/ S191SIS

968 SUOS 046 SIIBNEP 9%e€ sasnods opct
padIoAIp

%S PIMOPIM %/ 3|BUIS 968 PaLLIBW 9608
swn-1ed pakojdws 907

aw-||n} pakojdwa 9| € ‘pakojdwa 10U %6
(71 =a5s) §'19=2by ueay

(S[PWS) 961/ '9]BW %60) 9L =N

('s10108
sauaned Jo sia
-AIBased pue sulens JaAIbaled usamisq
diysuone|al syl Uo 95USI|1S3I JO 1293
29U 2UIULIIRP 01 € pue ‘syusned gy Jo
s1an1Baled | sulens
J1aA16318D 1M P31RID0SSe SI0108) DY)
SUIWLINRP 01 i ‘eIsAele Ul Y YIM
s1uaned JO s1sAIba.ed JO [9AS] 3DUSI|ISa)
pue sulesls JaAibaed ay1 a1o|dxa 01 |)
(8¢] 1219 UeYy)

(90U3l|1Sa1 pue S52.15 [€2160)

-0ydAsd panadlad Jo sainsesw yum

|4 JO UONeOSSe 33 1581 01 ‘SIanIbaIed

UILIM (1) pue ‘sjoJJuod paydlew

pue s1aA1b631ed Ul (]4) Xapul AYj1es) a3

ybnoly) passasse snieis [euonduny
pue abe [ed160]oIq aJedwod o] )

[9€] "2 39 Jj]9AsueD

3|edS dduBdl|Isay Jalig Ayl

(s12

-AIB21eD S J3WIaYZ|y Ul buidod jo skem

pue 2dual|Isal ‘9|A1s Buluiea) ‘ssa.1s
uam13q diysuone|al ay1 aiojdxa o] )

[€/] Awen

sa1pnis uj paliodal elep dudwoYdAsd Jueasjay

ainseaw
3dU3l|ISal 0} UoNe[a4 Ul S3saYIodAH

(uond3jjo> ejep jo apoyy) ubisap Apms

(ebenbuej) A13uno) uonejndod Apnis

(Apnis jo asoding) a>uai9)ey

(panunuod) g ajqel



Page 12 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

(S00>d '7€0-=¢) sSouljauo| Jomo| pardipaid

YoIym ‘90usl|isai Jaybly pey os|e pue ‘ued JONISIA 93Ul
210497 SANIANDE [B120S PUB PI1R[aI 3SB) $001SPUN OYM
$13918D 4O} PUNOJ SEM 3DU3I|IS34 JO UONDRIAUI AUO Y|
panoddns 1ou sem | sIsay10dAy ul adual|Isal

JO 9|01 9y paIuUdsaId 2R SUOIIR[21I0D d1BLIBAIUN ON
(,uana

|NJSS311S B WOJJ JaA0DI3I 0) BUO| sW 23e) 10U S30P 1|, pue
,SIUDAD |Nyssai1s ybnouyl 3l Buiyewl awi piey e aney

|,) SW31| OM1 01 11 3INPaJ PUB 3[BIS ||NJ Y1 3SN 10U Op
sioyine ay] sjdwes Apnis siy) ul pariodal 10U Aljigel|sy

sjujod-auwil aAY aY3 SSoIOe

$391025 92UBI[IS1 Ul S32USI94IP JUBDYIUBIS OU 21aMm I3y |
98'0=D 01 6/'0="1 Woy

sjul0dawl} dAY 3y} ssoide pabuelr AUR1sISUOD [eulalu|

(50'>d"10'=735 'L0"=4g) ueoyiubls

A|le2nsness sem (> yied) adusl|isal s Jo 9jos buneipaw
a3 ybnoIY1 710D,5HD) UO dg 5,aMd JO 199449 1d211pul a3
g (s'U’10"=3S ‘70'=4g) Juedyiubis Ajjednsnels Jou

sem (2 yied) 700D),5DD UO dg S,aMd JO 19343 12311p Y|
(100" >d ‘90" =3S 'Sz'=4g) 100 saied paidipaid Apuedyiu
-Bis aoual|Isal,sO) pue (50 >d ‘70 =135 ‘70" =g) 9oUal|Isdl
59D pa1dipald Apuedyiubis swoidwiAs [einolneysq
SelUBWSP Yim uosiad ay) punoy [apow uojelpaw v
(£69'=d"16€ =1 'AjaAndadsai ‘76|

'SAQ'8L) (17 <) 49am Jad SAep Auew a1ed OYMm 3501 pue
(£>) »oam Jad sAep ma} 318D OYM 5043} U9aMIaQ DUBl
-1S31 Ul 92UI3YIP OU SeM 313y :USALIP SIsay10dAL 10N
3|qel[a1 A|91BI9POW PaISPISUOD SI 0/ ~05" JO

1U1DY202 Alljigelal e Bunssbbns Apnis Jsyioue

2112 pue 3[edS 31 JO A1IASIG 3Y1 01 aNP aq Aew SIY1
15966NS $10YINe 3] "95"0 =D ADUSISISUOD [BUISIUI MOT]

JEWNEI:S)

Ajiwey 33 JO 3DUBI|ISAI DY) U UBq JO)ISIA
a1 Buunp 12e3U0 Jo Aduanbai) 3yl Aq
pa1esspow s diysuone|al siy “ueq Jos!
ay1 bunnp siaaibaied Ajiuey

Ul $S3UI[2UO| PadURLIadXa 210W 03 Spes)
ueq I0ISIA 91 910j2q

1USWIAA|OAUL Ay SION 17 SIsaylodAH
JEVN[GETI:a)

Allwey a3 JO 22UBI|IS3) U1 pue ueq
JoYsIA 3Y) bulnp 122302 Jo

Aouanbaiy ay1 Aq patesapouw st diysuoiiejal

SIYL
“ueq JoYSIA Y3 buunp siaAibaled Ajiwey Jo

S9lIJOM 210W 0} spesjueq J0YISIA syl 210jsq

1USWISA|OAUL A1lluey SIOIA ;| SIsaylodAH

payidads suoN

psa3els sUON

(olwapued ayi bul

-Inp uone|os| [e1dos 1e bujoo| Apnis sabie)
e Jo 1ied ‘Uona|dwod-43s ‘A2AINS SUIUQ)
ublsap [PUONDD5-5501)

(uonajdwon Jjas “Aaains suljuQ)
sjul0d-awWil G 1e P123]|0d B1EP YUM Apnis
UOIUSAIRIUI AL1|IGISES) SPOY1SUI-PAXIIA

(M3IAI9IUI 9B} 0} DDB4)
ubisap [UONISS-5501D)

P

(sueipsenb [ebs| Jo
sinoqublau ‘spusLly ‘sIaquIaW
Ajiwiey 19410 ‘3|dWiexa Joj) BIIUSWSP Ylm

uosiad ay1 yum diysuonejas jo adA Jsyioue

Pey 960 L 3)iym ‘djdwies 3y Jo %€ 01
pajuasaidal siauped Jo sasnods uayiow
10 J3Y1€J JIDY) SeM BIIUSWSP LM uosiad
9U1 1Byl pa1edIpul (9%/°G/) siadienb aaiy |
"9[PUIS) DI9M 95/ L/ (68 PUB 9| U32MIQ

obues's68=(Q9)
0£°09=2obe UeaW ‘sI21eD A|IWE) 856 =N

"(968,) eRUBWSP Yum uosiad syl

JO sasnods a1 pue (918) IYM ‘Seul) 1om
(9%#8) Auofew ay] ‘pariodal Jou abe uesw

08 <-1 Wouij pabues aby ‘sia1ed ze =N

(¥2310) 339210 ‘2181)

eluawap

Yum uosiad 33 JO USIP|ILD 9Y1 249M %06
LIBW 3I9M %9'68 ('L L =(S) 6'85 =3be
ueaW '3]eway 9%8'8/ 'sIoAIbaIed 8| | =N

(92U3l|1S31 D4 PUB URG-I0NSIA 3y BulInp
dMd YlIM 10e1U0D dAl1RUIRY R
Jo Aousnbauiy sy Aq paresspow sem
diysuoneal siyy 1ayiaym pue ‘ueg-IosiA
a1 buunp yyjeay jeusw
D4 pue s4D17 Ul Buill (Gmd) enuswap
yum a|doad Jo (sD4) sianibased Ajiwey jo
JUSWISA|OAUL
U9aM13q diysuonejal aY1 SUlWexs o] )
[L¥7] e 39 suld

s1ua1diDal 216D 4oy (10D) 31| JO
Ajjenb panieaiad pue “foual|isal Jaaiba
-1eD 'uaping Jan1baied sbueyd 1ybiw
|VdIAl MOY SUIWIEXD O] T ‘eIIUSWSP
219A35 Aj91RJ9pPOW 01 Pt yum ajdoad
JO SI9AI531D 10J (JYdIN) UORUSAISIUL
s1e buiwiopad e Jo Aljigeidadde

pue A11jIqISea) 9Y3 aUIWIRIdP O] “|)
[Ov] "[e 39 SNUB\D

(700 412y uo swordwAs eluswap

JO 103J3 8Y) S9ONPaJ 9DUS|1S3I SO
JaY1aym sulwexa pue 100,90 Jasood
yum pajeiposse (swoldulAs [esibojoyd
-Asd-|eINOIABYSG PUB UOIIRIOLSISP SAIL
-1ubod Quawledwl [eUOIIDUNS ') dMd

Jo swoydwiAs panizniad ay1 Ajnuapl o )

[6€] "|e 12 jeziejey

sa1pnis uj paliodal ejep dudwoYdAsd Jueasjay

ainseaw
35U3l|ISal 0} UoNIe[a4 Ul S3saYIodAH

(uond3jjod ejep jo apo|y) ubisap Apms

(ebenbuej) A13uno) uonejndod Apnis

(Apnis jo asoding) a>uai9)ey

(panunuod) g ajqel



Page 13 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

(lo>d

EO=1) Yi[eay paiei3s :(L00>d 'S0 =1) 91| Jo Aujenb
pa1ejai Yiesy (100> d ‘650 =14) Yl|eay [erusul pue
9DUD|ISa1 U918 UsaMia( SUOIR|S110D 9A1ISOd .:Qovn
'7€°0-=1) 19bue 3j01 (10’0 > d 'TH0- =) JUSWIUSAI 3|04
(100>d'eg0-=1) utens diysuonepR1 (100 >d '050-=1)
SSaIIS SOAINR[RL (1 0'0 > d ‘v§ 0~ =4) uoissaidap (100 >d
'65°0-=14) Adixue (10’0 >d '/#0-=4) |gZ pue dudl|Isai
13Jed UsaMlaq suone|ssiod wm\_m_ pue m>.;m@wc wnips\y
e11USWSP JO $3dA1 33141 8] SS0IDE 9DUSI|ISad JoIed

10} PUNOJ 319M $SDURIYIP ON :USAUP SISaL10dAY 10N
ajdwies Apnis siyy ut paxodai ou Alljigelay

(L000>d"L£0-=1) }Inb pue

(100°0>d "#€0-=4) 24NN} 3Y) INOCe SUISDUOD (1000 >d
'8¢€°0-=1) 9JI| [PUOSISD YIIM SDUSIRMRIUI (1000 > d
'06°0-=1) utens jeuosiad (1000 > d ‘0p'0- =4) SIUIRIISUOD
|e2160[0YAsd pue [e1d0s ‘SISA|eue 10108} B IO} PIALISP
SUOISUSWIP AL PUE 3DUSI|ISDI JDIED UDIMID] SUONRRI
-100 9b1e| pUe WNIpaw pue (1000 >d ‘€5°0-=1) 9|eds
uapINg 1LeZ 31 PUR 92USI|IS3) J2IeD US3MISC UONR[R1I0D
aAnebau abue| e suodal Apnis ay] USALP sisaylodAy 10N
a|dwies Apnis siy3 ul parodai ou Alljigelay

paniodai 10U $3ZIS 19943 91 YUm Uoil

-DBJSIIeS JO UapIng 121pald Jou pip INg (500 >d ‘2’ 0-=¢)
uolssaidap paidipaid (SYg) 9oualjisal (s9]easgns DOS YL
pue $3]BISANS \7SY Y1 Buipn|dul) uoissaibal Jeaul| e uj
(L0'0>d '9z:0=4) Ajiqisusyaudwod

pue (500>d ‘zz0=1) Aljiqesbeuew (100> d sz 0=1)
ssauINybuUIUBSW S3[EISGNS SDUIIBYOD) JO ASUSS 34

QU1 pue(10'0>d 'Sg0=4) 21ndnis [euosiad (100> d
‘9z:0=4) Moddns |e1d0s (100> d /7’0 =) 9dUaI240d
Ajiwiey {(10°0>d ‘sz:0=1) 9oua12dwod [e120S (100 > d
‘8’0 =1) 92Ua12dWOD [eUO0SIad :|[BWS 2I9M S3[EISONS

V/SY 9AY DY) PUB 3DUS|IS3) USMIS] SUOIR[21I0D Y3 JO
SO *(10°0>d ‘050 =1) Wsiwndo pue aduUdl|Isas U9aMId]
suone|a1i0d 9bie| pue (100> d 'SE°0-=.) uolssaidap
100> d ‘2€:0=1) 3JI] YHIM UOIIDRSIIES PUE 2DUDI|ISDI
U29M19q SUO[IR[2110D WinIpawl spodai Apnis ay |

ajdwies Apnis siy3 ut paxodai Jou Aljigelay

payidads suoN

payinads suoN

payidads suoN

(uon

-2|dW0D-J|9s PUR SMBIAIDIUI 98 O} 3J€)
Apnis Aujiqiseay

10[id B WOI) paALIRP UBISSP [UOIDSS SS0ID

(uon

-2|dW0D-J|95 pUR SMBIAIR1UI 98 O] 3J€)
Apnis Aljiqiseay

10]1d B WOl panlap ubisap [euondas ssoiD

(Ma1AI21U] 928} 01 928} pUE 1I0dal-}|9S)
ubIsap [PUOIDSS-5501)

(us!ibu3) puelbul
(810T “[e 12 12138/ Ul paLiodal se syuedpiied
sules) siaAIbaled Jsulled aji|/asnods 9¢ | =N

(ys!bu3) puejbug

(€o1=as)

/69 =2abe UeaW !ysiug SUYM (71 =U) %68
‘paLIeW (671 = U) 9%S6 ‘D[eWa} (911 = U6
0658 "sIanIBaled Jauied 3j)/asnods 9 | =N

(pa1i0dal 10N)

0213 ‘elUIOj|eD) efeg

eunuably'seon

UeS 9P SPIDUSIDOINSN ap 0IN1ASU|

pa10dal 10N reluswap Jo adA|

Joured

9%1°C '2snods 969G L PIIYd 9% ‘sBullgls 9609
«diysuoneRy (LO'€L=qS) ¥1'/§=2obe ueaw
‘pauew (001 = U) %8 ‘2[ewWa) (86 = U)

%0/ (021X WO 07 =U pue eunuabiy
woly /0L =u) sianibaied Ajiwey /7| =N

(g10)
S21poq AMa]
Yum enuswisp 1o (Qdd 40 1DN-Ad)
95BISIP UOSUPYIE Ul BIJUSWSP JO JUDW
-ledwil aAnIubod pjiw yum ajdoad Jo
sasnods bulnibaled buoule uonoejsies
diysuone|as pue ‘usping a1ed ‘yijeay [e1
-UaW JO s|an3| 1edwiod pue aio(dxa o] )
[¥] | 19 Janep

(s24n1e3j [e21UlD pue diydesbowap
pue s10108) |97 Bulbisws sy) buowe
sdiysuolle|a 8yl sujwexs O3 ‘eliuswap
paje[al uosunyled yum ajdoad jo
siauped ayl| Ul (jg97) S9|eIS UspINng 1lieZ

3U1 JO 2IN1DNIIS J103OR) Y3 240|dXd O] )
[e¥] |2 10 Jonep

(eduswy une

wioy siaA1631ed eIUSWSP JO Yi[eay

[RIUSW 3} PUE (3DUSJ|IS3U '8dUI3Y0D

JO 95Uds ‘wisiwndo) syibuals [euosiad
u23aM1aq sdIysuoiIe|a1 31 UIWeXa 0] )

[42RERENENNIN

sa1pnis uj paliodal elep dudwoYdAsd Jueasjay

ainseaw
3dU3l|ISal 0} UoNe[a4 Ul S3saYIodAH

(uond3jjo> ejep jo apoyy) ubisap Apms

(ebenbuej) A13uno) uonejndod Apnis

(Apnis jo asoding) a>uai9)ey

(panunuod) g ajqel



Page 14 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

(ovco=2y

paasnipe 1000 >d 61/ ¢ = (y/'1)4 197) usping 212
pue ‘(097'0=zy paisnlpe '100'0>d ‘067 L= (¥/'1)4
'SS2Y) Ssau1s (9870 =Y paisnipe ‘1000 >d

'600°LE = (¥£'1)4 :SDN-C 14S) Y3[eaY [eIUSW ||eJsA0
‘(1670="2Y pa1snlpe 1000 >d 648 L€ = (#/'1)d) Uois
-s21dap (09%'0 =4 paisnlpe '1000>d ‘65819 =(v/'1)d)
Ayaixue :Aq paidipald sem aousl|isal ‘siaulied a1ed uj
(cro=2y parsnlpe '100>d

'6€'LL=(r/'1)4:6€-00d) 3}!| JO Aljenb paiejai-suosuniied
pue (600="cy parsnpe 'L00>d '158= (v£'1)4 SYA
-QS03) 3411 Jo Aujenb '(0'0 = gy paisnlpe ‘500 > d

'LZ¥ = (/'1)4) uondesies diysuonelai ‘(07’0 =4
pa1snipe 1000 >d 'L6'61L = (1/'1)4) [2A3] A1oixue Aq
pa101paid sem 3DUBI|ISI ‘SIBPIOSIP dARIUDOD palefai-Apoq
Ama7 yim ajdoad uj “(UaxelIapUN SEM SIY1 MOy O} Se
1e3jDUN 318 SPoYIBW Y3 :310u) Uoissaibal ajdiny
(1000>d e [e) (5°0- =4 SAV¥H) Uoissaidap pue
(§9°0-=1SAVH) ABIXUR ‘(5 0- =1 SS'[9Y) SSNS ‘(#0-=1
197) USPING JaMO| se [|lom Se (Z00'0 > d ‘8’0 =14'0503)

3J1| Jo Aujenb Jaybiy pue (1000 >d ‘550 =14 "SON-ZL-4S)
U3y [eIUSWI JaN3] ‘(000 =d'SE' 0 =1'SSY) Uohdejshes
diysuonejal iaybiy 01 paiejal sem adual|isal 1aybly

MOYS SUOIIe[2110D ybiy 01 winipaw ‘sisulied aied uj
(1004H

19119 = 591025 JaMO| — |00'0=d 9£'0- =4 ‘6€-0Ad) 3J!| JO
Aujenb pateja1-ad pue (1000 >d '6€0=1"SYA-QSO3) 4|
4O Aujenb jeszn0 Jaybiy pue (100°0>d 250-=1"v-SAVH)
K121XUB J9MO| 1M P3IRIDOSSE SEM SI9PIOSIP dAIIUBOD
paiejai-Apoq Ama yim ajdoad ui aoualjisal JaybiH
(L000>d 'SS'|2Y) Ssaus pue ‘(1000 >d

'|97) uapIng ‘(100'0 > d ‘SQVH) uoissaidap ‘(Lo0'0>d
'SAVH) A121xue Jo sjana| JayP1y pue (Le00=d 'SDd-CL
-45) y3eay [eaisAyd pue (100’0 >d ‘SON-CL-4S) Y3 ey
|BIUSW UO $2102S JaMO)| ‘(100'0 =d ‘Q5-03) 24| o Auljenb
J9MO| ‘(7000 =d 'SSY) uondeysiies diysuolejal Jamo|
pa110da1 32USI|1S31 JO S[2AJ| JIMO| YIM siaulied aled
$91025 92UBI|IS3 JBYBIY Yim 50y}

01 paledwod (#00'0=d ‘5-03) 34| Jo Aujenb |jesano pue
(900°0=d ‘6€-DAd) SUOSU}Ied 01 palejal 3yl| Jo Aljenb jo
S|aA9] oMo ‘(/10'0 =d '|dN) swoldwiAs dLielydAsdoinau
4o Alanas pue Aduanbaly 1aybiy ‘(1000 > d 'SAVH)
K131XUe JO S|aA3| JayBIYy ey JUa||Isal JO S|9AS] JaMO|
UM SI8pIosIp aAnIubod parejai-Apoq AmaT yim ajdoad
*(00°€ 4O 91025 UBSW B 3AOGR “3'1) 9dUBl|Isal Ybiy pariodal
(£9=1U 196£8) sIaulied 21D pUe (95 = U ‘041/) SISPIOSIP
9AIUHOD paiejal-Apog AmaT yum syuedidiied 1sopy
(L000>d"LL0=QS '€’E = W) SI3PIOSIP A

-1ub0d Apoq AmaT yum sjdoad ueyl (¢8'0=as ‘6/°€ = W)
$31025 9dUBl|1Sa) Jaybly pariodai-f9s sisulied sie)

19W 2I9M enuawiap yum sjdoad

10} $95910dAY |[B 10U ING 12W ||B 19M S3SaL0dAY Ja1eD)
a|dwies Apnis siyy ul paliodsai lou Alljigelay

uaping pue ssains 1aybiy

s121paid 90usl|ISal JaMo ‘siaulied a1ed uj

pekp

91D 91 JO siaquiaWl Y10g Ul uonosejsiies

diysuone|ai pue ‘ay1| jo Aljenb ‘buisg-|lem
[PIUSWI JOMO] S1DIpaid SDUBI|ISDI JIMOT]

(M31AI21UI 3B} 0] 3D6)

sialed/s1auried Apnis Jisyl pue

SI9PIOSIP dAUDOD paefal APOg-AMaT yum
aidoad Joy 15D pardepe ue Jo Apnis Aujiqis
-ea}10]Id e Jo 1ed se Apnis [UOI1D95-5S01D)

(18'11=Q5) sieak 0’69 Jo

9be UeaW B YIM UYM UM (0L =U) %176
puUe ‘9[eWIR) aJ1aM (89 = U) 9568 ‘slounied
212 343 JO "PIIYdpueIb B pUe ‘pUBLY B ‘93D
-JOAIP UI-9A]| B Jau3led a1ed Ul-aAl| & papn|dul
?”5 %¢’G Jopulewal ayl pue ;mw>_uﬂm:
QUM (£1 =U) 91"/ | ‘s1ourled Jo sasnods
QUIM (6G = U) 9%9°// 19uried Apnis Jiayl yum
Pan| G@”Ev %968 ~m>wcth °2led a9yl jo
(£'9=QC) s1eak G/ Jo obe ueaw

© YUM 31IYM 2JaM (/£ =U) %t €6 pue 'sjew
QUaM (09 =U) %6'8/ "g1d PeY (LT =U) %9'/T
pue’‘dad pey (0F =u) %9'¢S IDW-Ad Jo
sisoubelp e pey (1 =u) %86 'SI9PI0SIP A1
-1ub0d Apoq Ama yum syuedidiied auyl JO
(EUSWSP YIM

a|doad 9/ =u pue s1aied =U) speAp 9/ =N

(3411 0 Aujenb pue Bulag-||am [eIusU

113y 01 pale|al S3WODIN0 01 Uohe|al

S)I pue ‘siauiled a1ed Jlay) pue ‘salpogq

AMT Y)M BIUSWSP JO ‘BIUSWIP IO

19pIOSIP 2AIIUBOD PJIW 35B3SIP SUOSUI
-led Yum sjdoad ul sdualjisai a10jdxs 0] )

[G¥] 10197 pue JeneA

salpn)s ul pajiodal eyep dudwoydAsd Juenas|ay

ainseaw
3dUd|Isal 0] Uone[as Ul s3saYlodAH

(uondajjod eyep jo apo) ubisap Apnis

(abenbue|) A13uno) uonejndod Apms

(Apnas jo asoding) a>uai9j9y

(Panunuod) z 3jqeyL



Page 15 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

[eNSN Se JuaWleal}

BuIAI®d3I 121D pUe | SDI BUISSIIIR $1218D USIMIS] Ul
J9A0 9DUS|1S31 Ul S3DUSISHIP JUedYIUBIS OU S1em 318y
a)dwies Apnis siy3 ul paviodal Jou Aljigeray

9[e2s 91| Ul Bujuesw sy JO 9|2Is-gNs U24ess,

941 JO UOnORJsIIes ajl] YlM a1e[a110D J0U PIP adusl|isay
(Loo>d

‘7/°0-=1) A1dIxue pue (10'0>d %5 0-=4 uolssaidap
pUe 3DU3|IS31 U32M1q SUoNe|a1i0d able| pue ‘(500> d
‘6€°0=1) apmneib pue (500> d ‘8’0 =4) wsiundo
(100> d ‘8" 0=4) 31| Ul BuiueaW Y1 JO 3[EISNS PIUD
-531d, 243 PUB 3DU3|IS3) U32M1C SUONE[S1I0D WNIP3
(18'0="D) A2U33SISUOD [PUIDIUI [ESP|

(zoo=9)

uonuaAIBUL (SE'SL=(S '96'9¢ =) Isod pue (7L Z=3s
‘e¢7 L€ =) 2id UDIMIQ $3I0DS DUI|ISAI PASeIdUl
Apuedsyiubis 10qo1 OlgyIA 241 :pasisayiodAy 10N
saInseaw

19Y10 pue adual|isal UsaMlaq Umtoawk SUOI1R[2110D ON
ajdwies Apnis siy3 ul payodai Jou Alljigelay

sjualed ul 9dUI|ISaJ [eNPIA

-Ipul Jaybiy yum pue sI1aAIBaIed Ul 92UaljIsal [eNPIAIpUI
JOMO| YIIM P3IBIDOSSE §I $21005 UOIssaidap Ul Aluie|iwis

e 1odal A3y 21025 7 Se PasIPIepURLS UdY) 4am 353y
'S2INSEaW OM) U33M13( 90USI3YIP pasenbs aanebau syl
Bune|noled Aq 21025 Alle| e Buneaid Aq parejndjed
2J9M SaPPUIPUIaPIAIUI DY) 91BDIPUI SIOYINE BY] ‘7H
e1ep sasnods J1ayl Aq

PadURYUS JOU SEM 9DUBI|IS) [eNPIAIPUL JISU] — BHUSWSP
yum uosiad ayy Jo s1aied ay3 ul payoddns Jou: | H
(L0'0>d 'z5'0=1) Aujenb |eiiew pue

(S0'0>d 'yi70-=1) uoISSaIdap pue 95Ual|Isal U9aMIDq
SUON1e|24102 9bJe| pUB WNIPAW :eIUSWIP Yim 3)dodd
auleu

-uonssnb Aljenb [elew sy pue uoissaidsp ‘9ousl|Isal
UsaM]aq suoie|oilod HCNUECOG OU 2loM aJay] :slate)
a|dwies siyy ul paviodai ou Aljigelay

NyL 01 pasedwod
111521 BUIpN|DUI) $3W0IN0 AIBPUOISS
pue Arewnd ayy anoidull [jim 1SDI

(L1€d) Qaixue pue uoissaidap ‘sainseaul
ABojoyoAsd aanisod ay1 ussmiag Aupijea
JURUIWLIDSIP PUE (UOIIDR)SIIeS 2)I| ‘Spniield
‘3J1| Ul bujueaw ‘wsiwindo ‘9dual|Isal) saIn
-seawl ABojoydAsd aninsod sy Jo Alpijea
1Uab19AUOD 3Y1 1531 A3 91815 1Nq ‘5959
-y10dAy yads suysp 10U op sioyine sy

payidads suoN

2dual|isal Jo suondadiad

lenpiaipul 121paad Ajenb diysisuiied
pa1eJ-J[95 pUe UOIsSaIdap patel-}|as Ul peAp
ay1 Buowe sapuapuadapiaiul dIpeAQ i7H
Jouped

aA119adsal 8yl JO $21005 a1 bulppe Aq
paseainul A||eJuaWwioul 3¢ UeD 31025 3dUB|
-J1sa1 suosiad yoes Jo uonoipaid sy 1| H

(M3IAJ21UI 30} 01 904 )

(wurod pua Atewd)

SYOOM 97 PUR $H29M €| ‘BUl|aseq 1e d1am

SJUBWSSISSY "SSOUDAINIDYS-1S0D PUB SS3U
-9A11D3YJ3 [BDIUID BUISSSSE [Bl1} P3]|0IIU0D
pasiuopuel ‘pulig-a|buls ‘21udnnuw

(uona|dwod-4|as)
ubisap [PUONDSS 501D

(M3IAIIUI 9D8) 0 DB)
a5e3sI S, JawLyz)y
yum Buial| ajdoad Joj uonuaiul 10gol e

Jo uonenead 3sod-aid yum Apnis Aijiqises

IPN1S UOIUSAIDIUI OM] UIOL)
e1ep JO SISA[eue A1epuodas [PUONDS-5S0ID)

(us1buz)

3N ‘solep pue puejbug

UMOWNUN (L= U) %Z L ‘Apog AmaT (L1 =u)
0€ eIUIWIP JRINISeA (O =U) %1 | ‘95easi]
SWIBYZ|Y (£77 = U) %9 :enuawap Jo adA|
(c6'7L =Q5) ££'69=2abe ueaw

‘eljuaWap Yum Jsured/assnods yum bul
(967 =) %99 ‘AU BUYM (LZE =U) %C6
'9]ewWay (197 =U) %¢/ ‘sionibaied 96 =N

(Ys11bu3) ¥SN widyInos

SAOQE 10 [9A3] J0J3yDeg 01 PRILINPS
QUM (7| = U) 9EE "PALIBW 3I3M 96/9 pUe
9wy 24aM %19 (0£'0L =dS6EVL =)
£6 019G abues by “(ase3SIJ S JPWIRYZ)Y
Bulaq sisoubelp Juanbaly 150W) elIUSWSP
obe1s-Ales yum bulal| sjdoad 9¢ =

(ys1bu3) puejbug 1odxd01s

(Ueljey)) Ajey| ‘opuoloy

(Ys!1bu3) puejas) ‘Aemjes

pavodal

10U ADIUYIF (s18aK 166 F 80'LL = W)

51eaA £6-GG obuel 3By (b7 =4 &L =) 9583
-SI s, JaWIRYZlY Yyum buial| ajdoad ge =N

(Uewan) Auewssn

958951 S aWILYz|Y BuaWap Jo adA|
(5£9=as)

'v6°9/ =2obe UPaW 'S3[eWS) G 'BNUSWSP YIM
a/doad 9L =N (6£9=Q5) S/, =23be uesw
\m&mrr_& Ll ‘'slaied ﬁmjonm 9l=N¢ \,_Ujum
(697=as)

'68'G/ =2obe ueaw ‘sajew 7| ‘euawap Yyum
ajdoad ¢ =N£§/=Q5) L£0,=9be uesw
‘Sojeway) 7| ‘sialed jesnods €| =N | Apnig

(jensn se Juswieasl

Yum pasedwiod ‘sisied Ajiue) Jiayl

pue enuawap yum sjdoad Joy Adessyy

uole|NWIS 3ARIUDOD [eNPIAIpUI PaJD

-Al]9P-J21BD JO SSAUIANDIRYS-1SOD pue
SSOUANDRYD [EDIUID B D1EN[eAS O] )

[6v] e 32 ©19610

(enuawsp

Yam Buial sjdoad oy sainsesw

AbojoyoAsd annisod jo saipsadoud
JL1RWoYdAsd sy a1enjess pue idepe o] )

[8Y] |2 12 9390

(10qo. ouep

94} JO UOJIBN|RAS [PUY B3 Ul PAUIRIGO
9DUDPIAD pUE S Nsal A3y SY3 21eAisny|i o] )

[£¥] e 39 ojou0,a

(7L-SY) L 9]eds 3dUBI|IsaY

[CRVETEEIESEIC[WEI]
peAp yoea HuluiadUOd sia1eweled
ipeAp pue [euosiadiaiul Ag paute|dxa
QDUELIBA [EIUSWRIOUI 3] SUIWIEXS pUR
aAnDadsiad dipeAp pue ‘leuosiadiaiul
‘leuosiadeiul ue woyy siaAIbaied 11y}
pue gMd Ul 22UalIsal [enplAIpUI pue
‘Aijenb diysisulied ‘suoidwAs aals
-s21dop Buowe SUOIIRIDOSSe SUIWEXS O] )
[9%] |2 19 UUBWSUUIT-INAA

sa1pnis uj paliodal elep dudwoYdAsd Jueasjay

ainseaw
3dU3l|ISal 0} UoNe[a4 Ul S3saYIodAH

(uond3jjo> ejep jo apoyy) ubisap Apms

(ebenbuej) A13uno) uonejndod Apnis

(Apnis jo asoding) a>uai9)ey

(panunuod) g ajqel



Page 16 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

[1eappun ase saded siy3 Ul sasAjeue ay1 1o} SpoyIW 3y ]
dnoib oiuyie

I3y Ul dual|Isal 121paid 10U pIp uspIng JaAlbale)
(500>d"100=4¢) sia1e>

uelsedned) pue (100 >d ‘'9g'0 = g) $I21ed UedLaWY UedLY
ul 9oualjisal patdipald Apuedyiubis yoddns jenuids
a)dwies Apnis siy3 ul pariodal Jou Aljigeray

(1000>d'95'0=1) 31| JO Aujenb paiejas ypjeay

pue 22us|Isal Usamiaq uone|210d ybly pue (1000 >d
‘G0 =) AOBDUJR-J|9S PUB SDUBI|ISDI UDIMIST UONB|D1I0D
wnipaw (1000 >d 'Sz'0=.) @>u12dwod JO asuas pue
32UBI[ISa1 US3MISQ UONR[31I0) |[ews :pasisaLiodAy 10N
(100°0>d '95°0 =1) 92UI3Y0D JO 3SUDS YUM

pa1e[2.1103 AjaAnisod aouBl|isal S1aed ‘pasisayiodAy sy
s|dwies Apnis siyy ut parodai 1ou Alljigelsy

1NoWYIp uoneiaidiaiul sy axew

sasaL10dAy JO 3e| 3yl INg S3|geLIEA J3Y10 Yum Buoje
Bulaq |lom pa1oipaid 3oualjIsa1 punoy uolssalbal ajdniniy
(100>d

'88°0- =) uone|NbH3J UOIOWS Ul s3I NJWIP pue (L0'0>d
'6G°0=14) uoIssedwod-§|as (10’0 >d ‘590 =4) salbarens
Buidod (100> d '8/ 0=14) A>edyja-4jas (L0 > d '260=1)
Buleg-|[om pue 95USI|IS3) USaM1S] SUONR[S1I0D abieT
:pasisay1odAy 10N

(88'0="D0) A2U31SISUOD [PUISIUI [BSP)

punoj aq ||IM sisAIbaled ueiseone)
10J3nsal 1ued
-4Iubis uou e|Iwis v "SI9AIBaIRD UBDLSWY
uedllyy buowe diysuolie|al aoul|isal sk
2y buowe Jo1oe) bunesspow uedyiubis
© e 9AJSS 10U [|IM 1oddns jenuids
swodINo
S21 91 pue 1oddns jenyuids usamiaqg
diysuonejal sy buipiebai
92URJ3YIP D1UYIa JURdYIUBIS OU o9 ||IM 2134 |
SUI02IN0 9U3I|ISI Y3 pue
uspInq BUIAIB a1ed usamiaq diysuone|as
ay1ul (1odai-J39)
22URJYIP DIUYID JULDLIUBIS OU 3] ||IM 2134 | sisAeue e1ep A1EpuOas [PUONDIAS SS01D

sdnoib usamiaq aouUal|isal Ul Sa0UD
-13Ip pa12adxe Bulpiebal sasayiodAy oN
9DUd|ISal S, JanIbased

Yum paiejas

-102 A[2An1S0d 39 [|IM 32U340D JO 35US

(uona|dwod-495)
ubISp SPOYIDW PIXIW [PUOIIDDS-5S0ID)

(Kanans auljuo/uona|dwod-|as)

pa1e3s SUON ubisap [BUONDIS-S501)

us1didal 21ed 3Y) JO PlIYD 3y) 24am

(0SE =U) %1 G "UBDLISWY UeDLYY Se pariodal
(9% =U) %9€ ueISEONED) SE AUDIUYID

11341 paLIodal (7 = U) 9579 "PoLIBW SI9M
(92 = U) %79 ‘pariodal 1ou abues ‘|9 =2abe
URS "2[PUID) 2I9M 9408 ‘SIaAIBaIRD 1,89 =N

(Usibuz) ¥

(%€€0) L4 '(%E€) 910

"(9%6'81) 1BJNISEA (%5°0S) 9SESSIP S IaWISYZ]Y
eUaWap Jo adA|
asnods ay1 90¢ pue 1arybnep

10 UOS 3U) 2I9M 966G ‘PILLIBUL DI9M %69
“YSU[ 10 UYSnig SUYM 1M %6 €71 =aS
sIeak G665 =\ '68-81 U9am19q abues aby
9|PID) UM 04€°08 'SIaNIBIRD €85 =N

(Ysiueds) ureds

0L =Ja410'€9=1e|

-NDSPA /9 =U0SuD|Ied ‘g8 = 3|IUss, 't8 =V
:sloyine AQ paquosap se ennuawap Jo adA|
J3yb1y 4o Bujulel) |leuonesoA

/|on9] 92169p 01 Pa1edINPa aIdM GOT =N
(£6'SL =05 'Sy'9r = abe ueaw '€/-07
obuel obe 'sojewa) 99z = N ‘s1aIed OTE =N

[CRIVETS)]
pue uaping Jaaibased ussmiag diys
-uolnejal 3y uo 1oddns jeniuids
O s103y)e Bunesspow ay) a10(dxa 0] )
[2S]1e 39 Siim

(2]25 9DURIBYOD) JO 3SUDS BY} JO
UONEN[eAS DLIBWIOLDAST B 3%e1apun o] )
[15] 219 pjajsuers

(UMOP3R0] 61-pIACD Y1 BuLinp
enuawap yum sjdoad Jo sisnibased
Ajiwiey ur burag-jjam jo aa1bap ybiy e

101paid 1eY) S3|qeLIBA BU1 AJUSpI O] )
[05] e 19 [onI=L-zaydues

sa1pnis uj paliodal ejep dudwoYdAsd Jueasjay

ainsesaw

3dU3l|ISal 0} Uone[a4 Ul S3saYIodAH (uond3)|0> eyep jo apo) ubisap Apnis

(ebenbue]) A13uno) uonejndod Apnig

(Apnis jo asoding) aduai9)ey

(panunuod) g ajqel



Page 17 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

uoIssalbal 1oy pariodail 10u sz1s

1093 "9usl|Isa) pa1dipald ||e JODYH pue papiroid disy
‘uoneyigeyod ‘Loddns [eidos ‘buidod ‘A1aixue ‘usping pue
‘U0IS$21631 Jeaul| e Ul PaI1US SaMm s3|gelieA Juedylubis
I "Buidod passnd0) SDUePIOAR JO PSSNO0) UOIOWS 10U
g (L0'0>d ‘9¢'0=4) Buidod passnaoy wajqoid ‘(00> d
07°0=1) uonoeia1ul [e120s aAIsod (100 >d 'L £0=1)
1oddns [euonows (500 >d ‘zz'0=4) 1oddns |e1os
(10°0>d 'P0°0=4) UI931S3 J|3S YUM P31e[2110D 90U
SUlewop 9¢-4S

241 JO JsY10 Aur 10U ING (SO0 >d '61°0-=1) [e2I1SAYd-3|01
(100>d'850=14) TODYH '(L0'0>d'150-=1) uoissaidap
(100>d'€€'0-=1) A121XUR Y1IM P318[21I0D 3U3l|159Y
$31025 |dN Yum 1ouIng (100 >d

'€79°0 — =4) USping Ja1ed pue DU3I[Isa U3aM13q Sbie|
pue (L0'0>d '€6£°0— =) aul|Pap aAIUb0D siualdidal
2ued (10°0>d /170 — =4) Aouspuadap JO s|oAs|

J3MO| PUB 3DUSI|IS2 US2MID] SUOIIRS1I0D WNIPSA
(sdwies

9U1 J0 9599 | G < /=) SI9AIDaIeD JuBl|Isai Alybiy Ajuap!
0/ 40 21025 JO-IND Y /0| F 7’69 = 2I02S ULSW SI21eD)
ajdwies Apnis siyy ut paxodai Jou Aljigelay

sa1631e11s (9%01)

P3SND0}-2DUBPIOAR PUB (9 |) PISND0J-UOIIOWS JO SZIS
109}J9 941 P3|GNOP UBY] I0W UYDIYM (%E7) S2103S 17 |-SY
ul AJ1jIgeLI_A 1SOW 31 40 pRIUN0d2e Huldod pasnd0o-3ise|
(10" =¢) s21005 1| Sy bunoipaud

U0 ¥Se1-G D X UoIssalbbe Hdgny Jo uonoelaiul oN
AjoA110adsal ‘@dueplone-S ]| pue UooWa-S 1D

JO uondesanul oyl uodn paseanul (|| — =g) uoissaibbe
DdgINY JO 19942 aA1EDRU 31 ‘UOIIBISPOW JO PealsU|
Sal0DS

715y Bundipaid uo (¢| — =¢) adueplone-G||) X Uols
-s2166e DgdINY pue (1 — =g) UoNOWa-S]|D X UoIs
-sa166e DdgNy Jo uonoeiaiul JuedyIubis parioday

$21025 (500>d

'LL'0-=1) uolssaibBe DgdINY pue (L0'0>d ‘91'0-=1)
2DUBPIOAR-S[|D (L0'0>d '61'0-=1) UOOWS-S]|D Yum
pa1e|21102 Aj2Anebau pue (L0 >d '6€'0=1) %se1-S]|D
YaM pa1e|a1iod AsAiisod $a102s 171-SY ‘A|[edy1dads sa100s
1S4 yum Apuedyiubis patejaiiod buidod Jo saibarens ||y
(6" =10) A2U3SISUOD [PUISIUI [RSP)

(9d>ua19dwiod

JO 95US IO WII1S9-J[3S ‘s3)A1s BuIdod) Janiba
-1eD 94} JO S92IN0Sau dIydAsdeniul ayy pue
1oddns [e1dos paAIadIad Se yons ‘sajqeliea
101eIPaW J2YI0 0} Paie|21 3] ||IM 3DU3l|ISdY
3J1| Jo Aujenb 1enaq

pue y3eay Jo a1e1s [edibojoydAsd pue [ed
-15Ayd s1enbspe pue Tuswssasse JaAlbaled
510553115 PIAISDIRd ‘216D WIOI) PIALISP SIO
552115 JO J2QUINU JIMO| B 0 2INSOdXa YlIm
P31BID0SSe 34 [|IM 32USI|ISaJ Ul $3102S YBIH

payidads suoN

(M3IAISIUI 9B} 0} DDB4)
ubisap [eUOID3S SS0ID

(s3leds
11237 pue 1Joda1-|as el PaUelIqo elep)
ubisap [eUOIDSS SS0ID

(ysiuueds) ureds ‘zolepeg

10J a1e2 papiroid Asy1 uosiad ay1 yum
PaAI| 89 ‘PaLLIBW %t/ TH=(S 'S0G =308
UeaW ‘9)ewWa) 9/'98/401 ‘SI131eD O | =N

(DS14-@D) @|eds adual|isay uos

(Usnbuz) sn

95e3SIP S Jawlvyz|y :9dA1 enuswag

(%C Ly 191 =U)

9181 "(%6'6€ ‘951 =U) 3PPIU ‘(%81 ‘7L =U)
Alpa = QY Jo 968IS 49 =U %G| =sIourled
/9sn0ds ‘G| 7 =U ‘9 G =Ss1ualdidal a1ed JO
USIPIIYD2LLL =U "% Ly =>{De|g/uedtswy
UBDLYY ‘9E7 = U %/ G = SUYM/UBISRINED
19=2abe ueay

(Slew 98 '9[ewa} 0€E) 61y =N

av yum sjdoad
jo m_w>,.®w_mu JO @duBl|isal 9] ssasse O]
[£5] |8 19 ZawoD-ueIing

eg-iouuo)

(92Ual|IS31 JaAIBIRD PaYS!

-UIWIP YUM P33eDoSse S| uolssaibbe

Jay1aym ‘saibarens buidod Janibased

Sy10ads Yim paleldosse s uolssalbbe

JAYIDYM ‘2DUBI|ISI JaAIDIRD pue

S JaWIayz|y ul uolssaibbe usamiaq

diysuonejal ay) saresepow A6arens
Buidod JanIbaIed JayIaym auIWexa o] )

[I7ANERER I

sa1pnis uj paliodal elep dudwoYdAsd Jueasjay

ainseaw
3dU3l|ISal 0} UoNe[a4 Ul S3saYIodAH

(uond3jjo> ejep jo apoyy) ubisap Apms

(ebenbuej) A13uno) uonejndod Apnis

(Apnis jo asoding) a>uai9)ey

(panunuod) g ajqey



Page 18 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

Pa153) Sem [9poUl
SIY1 AYm Je|d 1,Us! 31 INg ‘USPING pue 9DUI|ISaI U9amidq
diysuonejal sy sareipaw 11oddns (1205 219YMm [9pOU B
1591 SI0YINe 3y "|9pow uoissalbal e ul uaping paidipaid
9dUBI|ISaI pUe (100" >d ‘817’0 — =4) USPING PUR 3DUI|ISd)
U99M13Q UOIIR[21102 9ANeBaU [[ews e :pasisayiodAy 10N
s|dwies Apnis syl ul parodai 1ou Alljigelsy

(L00>d'gr0-=14) Aous

-puadap/123|63u Yum uoie[21i02 |lews e pue (100 >d
0€°0-=1) asnqe [euosiadianul $3ed5gNs ISy 3L pue
(L00>d"'05€°0-=1) IS¥D 9Y) pUR DUSI|ISDI USIMID]
pUNOJ 31aM SUONE[1I0D WNIPaW ‘pasisayiodAy sy
o|dwies Apnis ay3 ul pariodal 10U e1ep Aljigel|sy

Jespun/paiuasaid

10U S| €1eP 3Y) INQ ‘9DU3||IsaJ Ul JusWaA0Idwl ue pamoys
weido|el}ds3 %001 oym siuedidiied s1ou sioyine sy
91dwies Apn3s siy3 ur pariodal Jou elep Alljigeljay

(#€0'0=d'55¢'0=1) AuAnonpoid 01 pa1edIpap aul) 4l
pue 25usl|ISa) UsaMmiag UOe|SJI0D wnipauwl e dECmeU
21295 Yum a|doad Jo siaied 104 (100 =d ‘7970 =)
2INSI9| pue (£€0'0=d /77’0 =1) 91eD-}|3S O} PAILIPaP
W 3Y1 PUB 3DUSI|IS3 US3M13G SUOIIR|2.410D ||ewls :aseyd
91eJapouwl ay) ul 3|doad Jo s1aied 1oy ‘ernusuap aseyd
pliw yum sjdoad Jo siased 1e A|jedyipads Bupioo| uaym
91€[21102 10U PIP $3|qeLeA 353y (8/2°0=0d'1600=1)
9DU3|1S31 JO [9A3] 21 01 paie|al 10U sem A)anonpoid

01 Pa1edIPAP W 3YL (0700 =0 '7£1'0=1) 2Insia| pue
(6100=0d"'961°0=1) 21p2-J|]35 UO 1uads awn Jabuo| pue
2DU3|1S3) U92M1DQ SUONB[DLI0D |[ewsS ‘pasisayiodAy 10N
9)dwies Apn3s siy3 ur paxiodal Jou elep Alljigelay

pa1e3s SUON

uoneosse aAnebau

2 MOUS ||IM 510108} 9AnD3104d se ‘Loddns
[BID0S 19AID3IRD pUE DUB|ISaI JDAID3IRD)
puNOJ 3 ||IM '$3100$ 35D PUB (USWSP
yum ajdoad ul uswliedw 9ARIUBOD pue
2ouapuadap |euonouny ‘siaAibaled ul
uolissaidap pue A1sixue ‘usping “6°3) Wusw
-1e11[_W JO SI01DB) XSH Udamiaq diysuoll
-ejal uedyiubis Ajjeansiels pue aanisod v
uleds ul

(129]63u pue asnge [euosiadiaiul “o'1) JUSW
-1ealijew Jo s3uauoduiod Jualagip INseaw
0] JUSWNIISUl 3|qelja1 e 3G Aew 35y 3y |

WlJe [0J1U0D 3y Ul
950y) 03 pasedwiod bnip ay3 BulAiedRI 950YL
Ul 92Ual|Isal drcududl pjnom wieidojedsy

pa1e1s sUoN

(M3IAISIUI 908} 0} De4)
uBISaP [BUONDS SSOID

(M3IAJSIU| 9B} 0} DDB4)
uBISaP [BUONDIS SSOID

(JB32UN UOI123]|0D BIEP JO IPOIA)
|1} pa|j0J3u0d-0Gade|d papul|g-a|gnop v

(uons|dwod-j|ss)
ubIsap [PUOIDIS-5501D)

(ystueds) ureds

sasnods

UM G| | =N pUB Me| Ul UIp|Iyd/ulp|iyd
QIBM /SL=N (2£'59=(5) £6'65==3be
UPSW 'S9|eWa) 98 =\ 'SIaIed €87 =N

(ysiueds) ureds 1samy1IoN

(S¥L=as) s1eak | 09=2abe

ueaW ‘(96°¢6) sasnods Jo bundsyo pue
(957" £9) USWIOM 212M 1ISOA 'SI21eD 97 =N

(usiibu3)

VSN "eluioyied

958351 S A9WILyz|y :enuswap Jo adA|
(Uswom 9z ‘sesnods G| pue uaipjiys

1npe 57 ' 16-5 abuel abe) s1anibaied oy =N

(ysiueds) ureds

QUIASS (£€)%/'ST Pue Sabe1s

91I9POW Y1 UL (88)%1'L9 Ym ‘aseasid

S awiayz|y pey siuaididal 21ed a4l JO 9%/9
pajussaid 1ou abe uesw

‘PaLLIBW 946/ '9]PWID) %0/ ‘SIBIRD i =N

((@Md) enuswap yum siuaned Jo sia
-AIbased Ajiwiey Jo ajdwies e ul usping Jo

$10128) 3AIDIPaId JUSIBYIP SUlWexs O] )
[£6] |e 19 010sINY

(ureds ui enuawap

Yam s|doad Jo Juswiesiijew syl

Hu>919p Joj JUBWNIISUL U Se (ISYD)
U33125 3snqy JaAIB31e) 3Y3 d1epljeA o))

[9G] "[e 19 OLIBARN-RIDALY

[OEINSEIS]

enuswap Ajluey passaidsp ul )| Jo
Aujenb pue

'S$2115 01 22UBI|Isa4 “Uolissaidap anoidull
01 ‘weidoeidsy

'Brup juessaidapiiue ue jo Aeduys
3y) 21e611S3AUI O} [eLY

pa)|013u02-0gade|d PapPUI|G-3|gNOpP V)
(5511813 Ays1ainen)

(aseasip

341 4o A11aA3S Y3 03 Bulpiodde uleds

ul elpUsWSP Yim ojdoad Jo sianibaied

ulew ay) ul aduewioyad [euonouny

Yaim 2oUab1j[21ul [BUOIIOWS pUR
aoual|isal Jo diysuonejas ay azAjeue o] )

[7G] (e 19 peplul]-Zowos

salpnis ul pajiodal eyep dudwoydAsd Juenas|ay

ainseaw
3dUd|Isal 0] Uone[as Ul s3saY1odAH

(uondajjod ejep jo apo) ubisap Apnis

(abenbue|) A13uno) uonejndod Apms

(Apnas jo asoding) a>ua19j9y

(Panunuod) z 3jqeyL



Page 19 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

SWI3 JO 10343 UleW OU S| 3J3Y} pue auljaseq
1e padUeleq 10U le sAN0Ib S| JUSWSSISSe (68'/7 = IA)
150d pue (/' =) 21d U9aMm1aq | Y Ul paseanul
puUE MUBWISS3sSe (y0'97 = W) 1sod pue (0967 = W) 3id ay3
U99MI3Q DD 9Y} Ul PIAISSCO SEM DDUI|ISS. Ul 9583109P

1L000>d 119691 = (05 ‘1)4] uonoeIUl dNoIS X 3wi] 3y}

Ul PUNOJ 219M S3DUBI3YIP 1UBDYIUDIS :p3sIsaYI0dAL 10N
(1oded 1uswidolaasp [eulbuo sy 211>
sioyine ayy) ajdwes Apnis siyl Ul pariodal Jou Alijigelay

Aoualjisal paAl@diad U uoie

-1IeA 3} JO 967 10 pajunodde Jakeid aleAld pue uaping
Aoualisal paai2iad ul

uolneLIeA JO 9/ 1o} buinunodde Jakeid a1eaud yum ‘(61-)
paseainap Adualjisas panidiad uo usping Buiabaied Jo
109J3 12a11pul 3Y) Jakeid a1eAud Jo UoISN|PUL UL YA
(S00>d'cz0=14) Aoual|isas

paniad1ad pip os ‘pasealndul buidod Jakeid se ‘1ayiing
“Aoual|isa1 paalediad ul uoneleA ay) JO 99| ‘xoidde

10§ PaJUNOD2E UBPING “ADUBI|ISI JOMO] LIIM PaIeDOSSe
uapiIng Jaybiy yum (Lo >d ‘eG-=1) £ou
yum Ajoanebau pare|aiiod usping “Aousljisal paAladiad
40 |9A9)] ybly-o3-a1elopow e pariodal syuedidilied
a|dwies Apnis ay3 Ul paniodai 1ou Aljiger|ay

(1000>d'870-=¢)
9SNge JO S|9AS| IsMO| Uwyu_vw:u S0U3|ISa) J3JeD ‘UOIS

LJ2UB yum pajedosse

suolIeIS3jIuBW SAdepe[ew Ul 9sesidsp
1uedYIUbIS e Se [jam se ‘a)1 Jo Aljlenb

‘Yijeay| panladiad [|RIAO JI9YY Ul SIUSW
-anoidwi uedyiubis 2giyxe pinom weiboid
UORUAAIRUI 1YL Ul patedidiied oym sianiba
-1e2 1ey) pa12adxa Sem 1|, 91els SIoyine au |
2INSe3W DUBI|ISDU

32U} 01 Uone|aI Ul Pa1els sasayiodAy oN

payinads suoN

sdnoib U9aM1aQ 20Usl|ISaJ Ul S9dUa
-1JIp pa12adxs buipiebas sasayrodAy oN

(epeuainy

Ul 211Us) gV Yum siusied JO SaAne|sy Jo
UOIIBID0SSY 3] 18 UDXRHIPUN SMIIAISIU])
pagusap 10u ssadoid

uolesiwopuey ‘(isl| buriem e uo) (9)
dnolb [ouod ayy

0140 (D)) dnoib UoRUIAIDIUI 3Y) JaYD O}
syuedidpled

JO UOIEDO||Be YUM UBISSP paziwopuel
|eauswiadxe-1senb sainseaw pajeadal

(salleuuonsany :uodai J|as)
ubIsap [eUOIIDDS SSOID)

(pasasiuiwipe

(Ysiuedg) ureds ‘epeuaioy

uonesNnpa Jaybly

PeY 9 | "9 pue ‘UoIeINPS AIBPUOISS Pey
%EC61 ‘uonednpa Atewnd pey %697
‘UOIIBINPS OU 969"/ SIAIIR|DI JSYI0 DIaM
%69'/ PUB 'UBIP|IYD %79 € 'sasnods 969'/§
:dIysuone|aY "3[ewa) 31aM 04588/ Pue Sjew
QUBM %S 11T (6817 9bUeI 56/ =)
s1eak gg'c9=abe ueapy

siaAIbaled Ajlwey zg =N

(s3|qeleA paiejaI-yijeay Jayio
pue jaub jo swordwAs

11941 Buinoidwl Ul SSSUSAIIDYD S)I SSasse
pue eIUSWSP YM

sjuaned Jo sianibaied Ajiwey 01 weiboid
UOIUSAIRIUI

4oub e 1depe 01 21om S9AND3[QO By )
[65] '|e 19 Z211USg-OARIg

(01 DSI¥-AD) 0L 3edS 3dUd|ISaY UOSpIARQ J0UU0)

(Ystibu3) sn

958351 S aWIRYZ|Y BuUaWap Jo adA|

(cy=u) 49410,

%t L ‘(€1 =U) SPUSLY %t ‘(81 L = U)UIP|IY>
%6€ (LEL=U "%gP) sasnods

yL=u)

P3IMOPIM %S ‘(171 =U) 3|BUIs %G (L€ =U)
P32IOAIP %01 (07C = U '%6/) Palew
(¢=u)o1uedsiH % ‘(0y=u)

UBDLIDWY URDLYY 96€ L (197 = U) 3UYA 998
(§€L=as) €9 =2be ueay

(Slewsy ££7) 10 =N

(Ysiueds) ureds 1S9MULION ‘UOST puUe B|j11seD)
%51 JPY1o,
11UsWapP Jo adA|
vl F665=2abe

US|\ "3]eud) 3I9M 9/ 9(%5'GG/LS L = 3)IM

"(9%58) 9seasIq s puwilRyz)yY

(s1on1b318D S JBW

-19Yz|y ul Adual|isal jo uondadiad pue

usping JaAIB31eD J0J J0IeIPSW B Se $10e
Jaked a1eAld JBUYIYM BUILLIRISP O] )
[9£]UOA T Sl

(loy 2182 Aoy uosiad 2y pue
1218 BUSWISP JO SONSHIIDeIRYD Ay

-sa16a1 Jeaul| e Ul pue ‘(100 >d ‘GE — =) dUl[Isal YIm asnqe SeM 3]eDS DUSI|ISaI Yl MOY Je3]dun Ing /PUBgSNY (9 0%/S L L =J421ybnep  pue InoiABYSq Pale[al dSNCe Udam1aq
Aloninebau paie|a1iod 35y Yl PRINSeaW s21025 asNqy 40 Aljiqissod oy aseainap 01 pardadxa  ‘MalAIRIUL UB YBNOIY1 PR1d3]|0D elep SWOS) /UOS) BIIUBWSP Yl uosiad a3 SUOIIRIDOSSE Y1 pueISIopuN O] )
a|dwies Apnis ay1 Ul patiodai Jou elep AujigelRy HERNENIEEN] uBIsap [BUONDIS-SS0ID) UM P3N OUM SI9AID3IED €87 =N [85] e 19 BUISS
ainseaw

sa1pnis uj paliodal elep dudwoYdAsd Jueasjay

3dU3l|ISal 0} UoNe[a4 Ul S3saYIodAH

(uond3jjo> ejep jo apoyy) ubisap Apms

(ebenbuej) A13uno) uonejndod Apnis

(Apnis jo asoding) a>uai9)ey

(panunuod) g ajqel



Page 20 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

SN JAAO 521025 UoIssaidap ul abueyd Jo Joidipaid e

Se JO 'z sl 1e uolissaidsp JO J01dIpaid e se JUSWIILIWoD
104 sbuipuy uedYIUBIS ON (500> d BEE=13S v/ /-=K)
awin JaA0 swordwiAs

aAIssaldap Ul uononpal e pa1dipaid syujod awi oml syl
U99M19q 21025 d6U3|[BYD DY Ul 35eIDUI B (S00'0>d
'90=35 £/ |-=1K) 121e] 1eaA B UOISSIdap JO |9
Jamo| paidipaid auljaseq e sa10ds abus|jeyd JaybiH
(S000>d'870=13S '/ 1'L-=K) Jo1e| 183K B UOISSAIdap
O S5|9A9] JaMO| PR1DIpaId BUI[9SEQ 1B $910DS [041U0D
19ybiH ‘pauioddns Ajjenied s1em sasayiodAy sioyine sy
a|dwies Apnis siy3 ul pariodai lou Alljigelay

(s00>d

'ST0=1) uoneNB3Y [pUONOWIT PUB (SO0 >d L6'0=1)
9dUalayo) %O 9SUSS YlIM PaleIdosse sem aou SoY
(UONDBJSIIES JSMO| = 531025 Jaybiy)

UO11BJSI1eS U1ealh 01 S318[1 UDILYM 3[EDS UOIIDRISIES
mftu:u SaN|eA JIaMO| 8yl 01 aNp SI UOIe2110D w>zm©wc
QU1 3115 SIoyINe 3y (L0 >d ‘590 — =) 9dUI|ISaY
UM pa3eIDosse A[aAlebau sem 218D YIM UOIIDR)SIIeS
(££0="0) AOU315ISUOD [PUIAIUI [BIPI O} A1ENbapPY

(S0'0>d ‘z€:0=1) 521035 dUBI|1Sa1 JaYBIY YIM (Wnipau)
Pa1e120sSe Sem Japuab ajewsy :pasisayiodAy 10N

amy 112y Jo sdg ey buipiebal

s1anH31eD A padUaLIadXa $SIISIP 91 JO UMOP3I0] Japun
BUIUSSIOM Pa1IWI| 10U B UIIM P31RIDOSSE SeM 80UB||ISa)
1910216 1Y) S1RDIPUI SIYY 15966NS sioyine ay] (100 >d
'7€0-=1) 591025 $SA1SIP J9AIBRIRD [N (101 Ul S9BURYD
pUE 35U3|1S31 US3M13Q UOIIR|S1I0D WNIPaW e punoy
sioyine ay] ‘pawyuod sdiysuoneal pasisayiodAy |je 10N
a|dwes Apnis siy3 ur pariodal Jou Alljigel|sy

sdnoib usamiaq 9oual|Isal Ul S9OUS

-12J1p pa1dadxe buipiebal sasayiodAy oN
[BAISIUI SIY1 JA0 SWOIdWIAS SAISsa1dap Ul
uo1IdNPal JaY1Ny e 0) puodsaiiod

PINOM JUSWIINSEAW JO SIUI0d UDam1aq
9DUSI|IS3] Ul 95e10Ul paiodai e ‘uoiippe ul
“131e] JeaK U0 SWOoldwAs sassaidap 121paud
(A|9549AU1) pjNOM 3DUBI|ISI [BIIDOJOYIASH

Buiaibaed yum uonoeysiies

1218316 Y1IM Pa1eIdoSSe 34 ||IM SIanIbaied
Ul uone|nNbay [PUONOWT PUR 3OUS|ISSY
'30U13Y0D) JO 35USS JO S|aA3] JaybIH

,SS2I1SIP Pa1[2I UMO JIdY)
ul pue ‘gmy Jisyy

Ul 4sdg 2yi Jo AaAss pue Aousnbaly sy ul
sabueyd

Pa1e[2.-UMOP20| paliodal Jamay pue ‘sbul
-1e1 19AI63IED JSMO| Y1IM Pa1elD0sse 3¢ 01
90Ual|15a1 JO 2a163p J21ealb e pa1dadxa I,
121€1s sJoyine ay |

(ys|bu3) epeUR) 49ANODUBA

9SLASIP SJWIBYZ|Y

9|qIss0d 10 3|gegoId euUSWSp Jo adA|
(Lze=as)

uonesnps [euloy Jo sleak 9EVI=W
(68-9t obuel 1998 =(5) s1eak 6569 = abe
URS\ “(SPUBQSNY /4= U/SIAIM

39 ”5 sasnods @CEQm:OU SOL=N

(1B32UN UOI123][0D BIEP JO SPOIA)
ubisap 110yod [euipniibuo

(¢6'71 :0S) OY'€9 Sem abe ueaw ay|.
(7§ =u) pakojdwiaun a1am 9578 ‘(¥5 =U)
USWOM IaM 9%/'G8 ‘sianibaied ¢g=pN

(M3IAIRIU] WOO7 10 auoyda|al)
ubisap [UONISS-5501D)

(Ueyey) Ajey| ‘olsinail.

%09 en

-U3WIap JO $2dAY 19410 IO PaxIW pue ‘%€
21JUSWISP JB|NDSeA

961"/ | 9SBISIP SI9WIBYZ|Y :elnuaWap Jo adA|
(%87 '/) 3]pW3} 97 =N Ja1ed ur-buini| pied e
SeM BUO 3[IYMm (sBul|qis 10 ‘UIp|IyD
‘sasnods) siaquuaul A|iuey a1am € =N diys
-uoneay enuawap yum ajdoad buijjamp
AIUNWWOD JO sIaAIBaled Ajiwey GE =N

(MainIa1ul duoydal] )
ubIsap [BUONISS-5501D)

(surod
JUBWAINSEAW UsaM1aq Uoissaidap ul
abueyd Yum Ajsnoauenulis sinddo
90Ual|Isal Ul 9BURLD JI UIRLISDSE 0) a1
134 9UO UOISSIdaP JO S|9AS| JaMO|
s1o1paid s1aied enuawap Jo (bus|eyd
/|03U0D TUSWIIWWIOD) 3DU3||Isa [e2160]
-0y2Asd Jo s10adse 9311 JI SUIWISISP Of)
[19] 72 19 IN0Y,0

3 dUdI|ISaY [euonisodsiq

(enuswisp

Yum s|doad synpe Japjo Jo sianibaied

Ul 918D U1IM U0112.)S11eS JO $10101paid

se uopne|nbay [euonow3 pue adusl|isay
‘90Ua19Y0D) JO BSUSS BUIWEXS O] )

[09] eiies pue 0qod-eiqeses

(Buinibaied
Jo sabuajjeyd |ea160)

-oyaAsd pue |pa1sAyd sy 01 1depe pue
‘AjIs1anpe yum adod

01 AljIge sy o'l
-|[2UO| [EUOIIOWS PUP [B20S PaAlRdIad
S1an1baied a10|dXa 01 i€ 'SSASIP patejal
UMO JI9Y) JO pUe 0Sdg S2A11e[ I3y
Jo Aianas pue Aouanbaiy sy Jo sbul
-1el SI9AI63IED U9IMISG SUONRIDOSSe
21 a10|dxe 01 :7 ‘SiaAIBaIeD Ajiuue)
11y Aq
paduaLadxa $SaAISIP aY) pue gMd
PMP-ANUNWWOD JO Sdg 3y Ul
umop30| 61-dIAOD Y2 01 anp sabueyd
aio|dxa 0] 1)
[£€] e 19 suoqueD

salpnis ul payiodas ejep d1dwoydAsd Juens|ay

ainseaw
@dudl|Isal 0} uoie|as ul sasayjodAH

(uondajjod erep jo apo|) ubisap Apnis (sbenbuej) A13uno) uonejndod Apnis

(Apnis jo asoding) ad>uaia)ey

(panunuod) Z 3jqey



Page 21 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

s1Isay10dAy Jisyi 4oy 1oddns [ewiuiw Bunssbbns
(10000>d ‘900 =13S ‘P£0=¢) 2.2 Jo Aljenb |ndadsas
pue (1000>d 'v0'0=35 '€€'0=¢g) 218> Ayjenb papipaid
92UR4340D AjIUiR) '$9]PIS-GNS 3DUSI|IS3I 9AY 3Y3 JO
$39[eds-gns

2Y1 0 paruasald aie S21IS1eIS All|IGelj24 OU pUe $3|eds
-gNS G Y3 JO 28D SAUIWEXS ING| 3[edS ([N} 3Y3 35N 10U
S0P SIsAleue 3y (6'0 = 0) AOUSISISUOD [eUIRIUI [eap)

(L00'0>d ‘€€°0=1) SWOdUI YIIM p1e[a)

-10D 0S|e DUBI|ISAI JaAIDRIRD (SO0 > d 'TT 0 =1) AM|IqIXdY
sasayrodAy ayy bunioddns

pUE 9DUS|ISa4 U9IMID] UOIIR|SLIOD [[BWIS B pUe ‘(100 >d
€20 =1) 9dUI940D JO 3SUSS pUP (100 >d 70 =1)
uonoeysiies Ajiwey (100> d ‘0F'0 =4) UoIeIIUNWWOD
{(100>d g€ 0=4) UoIsayod (1 0'0 >d ‘c£'0 =) Ayredwa
pue adual|isal ._w>_©wkmu U29M]aQ SUOIIR[2JI0D WNIPaN
ApN3s 1U1IND 33 01 $31813J J PAUINSSE 9M

‘ApN3S JaYIoue 0} 9DUDIRJRI B JO USSR 343 Ul INg ‘ApNis
1US1IND Y1 01 591881 SIY1 JI 1e3|2 10U S111];06°0 01 /90
wouj buibuel 50 Yum 3]eISgNSs Yoes 10y UMOYS Uaq sey
Awjigeljas 1enbapy, 1ey) 10U Os[e sIoyine ay] (96’0 =D0)
AOU1SISUOD [eUIIUI [BIP]

(Loo0=d

g€ = (18)} '86€-=0) 521035 /Sy YuMm pa1eidosse AjoAn
-eBau a1am 531005 A101USAU| USPINg JaAIB3Ie) JI9ybiH
21005 (£80°0= 1Y [eed ‘900 0=d

"L18/=(28'1)4) ¥-SAVH pue (g6L'0=cy |ensed ‘1000 >d
Y¥961 = (¢8'1)4) Q-SAQVH UO S[9A9] OUBI|ISal JO 193))9
$199[qns usamiaq Juedyiubis e sem a1RYL (SE00=2y
|ened ‘8800 =0d'/86'C=(¢8'l) 4) 591035 0-SAVH U0
10UINq (8£0°0=¢Y [ented ‘0100 =d'556'9=(z8')4)
$91025 Y-SAVH UO 95U3I|IS31 PUB W} US9MIS] UOH
-DeJ1Ul JUedYIUBIS B PUB PUNOY SISA|eUR S1eLIBAUN
(0600=2Y

lenued 'zz00=d €107 =(18'7) 40160 ="1) ddual|I521
pUe 3WI} U33M13q UOIDRISIUI (€ pue (sg1'0=¢y [enJed
'€000=0d"£679=(187) 4'5980="1) SWI1 JO 12349

utew (z ‘(696'0=¢y ered 'L00'0 > d 'S0l =(18'0)4
'56/°0=") $123[QNS UM [9AS| DUSI|IS3I JO 103
urew (1 uedyiubis e punoj YAONY Sainseaw pajeaday
a|dwies Apnis siy3 ul parodai lou Alljigelay

sdnoib usam1aq 9oU3I|ISa Ul S9OUD
-1a1p pa12adxa Buipiebal sasayiodAy oN
2Jed [ewojul Jo Aljenb usybiy yum pare
-1D0Sse 3 ||IM Syibualls [euosiad Ia1ealn)

sdnoib Usamisq 9oUsI|IS3 Ul SDUS
-1a1p pa12adxa Buipiebal sasayiodAy oN
2DUBI[IS3) YIIM

pa3elDosse aq 01 pazisaylodAy st Ayredwy
2DUBI[IS3) YIMm

Pa1eID0sSse 9q 01 PazIsd

-Y10dAY SI UONEIIUNWIWOD AjiUie) J91e3I0
wsiwndo aiow pue

‘90U3l|Isa1 J1eaub

'35U42402 Jo asuas Jaybiy e 01 parejal
3q ||Im SDIWRUAP Ajiuey Ja1L3jeaH

p31e3S SUON

(SM3IAJS1UI 908§ 0) 984)
ublsap [PUOIDDS-5501)

(SM3IAJR1U 928§ 0) 9DB)
ubIsap [PUOIDSS-5501D)

(Aonuns auluQ)
ubISap [PUOINDSS-5501D

(Ysiuedg) odixapy

‘eluioyijeD efeg pue eunuabiy ‘olesoy
pa1i0dal 10N enuswsp Jo adA|

sjualed 948°0 ‘SpUSLLY %80 'SID

-AIBa1ed [PUOISS3)J0Id 0457 | 1IBL10, %€ ‘siune
/S3PUN 0p/"/ 'UBIPIIUD % L'€Y ‘S9SNOS 968 €7
‘diysuone|ay ‘sjewa) %/ 2/ (8L'el =AS)
SIe3A $8'9G =368 UBS|\ "ODIX3N WO 07 =N
pue eunuably woy sisAIbaied 0| | =N

(ysiueds) eunuabiy ‘elesoy

pa1iodai 10U enuswisp Jo adA|

9b3||0d>

Pa13|dW0d 96€ ‘3[eWd) %S/ (SE'EL =(S)
sIeak | /'/G 9be URSW ‘3[eWd) 2I9M %t/
‘(1on1ba1eD A1ewid, st sniels ‘papiodas Jou
diysuoneal) sianibaied Aiwe) 5oL =N

(ueley) Ajey|

Q91 %7 ‘A %L 0L ‘AN

%1€ QY %95 eRUBWSP Jo 9dAL (£ 1L =q9)
sieak /'8 9be URB\ "9SNOY SWeS Ul

PaAI| 95/ JY30 969 ‘UIP|IYdPURID %¢'8
'sasnods 96°| | ‘'USIP|IYD %97/ :diysuone|ay
‘(S9lPW €] ‘S9jewy | /) SIaAIBaled yg =N

0DIX3|\l pue eupuabiy Ul s1ied

enuawap Ag papiroid aied jo Aljenb

3y} uo wsiwndo pue Buidod ‘adual|isal
JO 3DUSN|JUI 3Y) SUILIRXS O] ‘Wi

[¥9] e 30 unS

(eunusbiy ul S19AIBaIeD BUSWSP
Buowe wsiwndo pue ‘9dualayod Jo
35USS ‘adual|Isal JO sy1buals [puosiad
124BIY YIM PIRIDOSSE 31M SOIWRUAD

Ajiwiey J914i[eay JoYIayM SUIWeXS O] )
[€9] e 10 yosseu|3

yb1y pue mo| Ag pa1syip 95341 YydIym

01 1U21Xa 2y} PUB ‘UMOPYI0]| 6 | -PIAOD

uel|el| 9yl buunp euswap Yyim

s|doad Jo sianibaled ul A1aixue pue
uolssaidap ul sebueyd a10dxa 0] )

[¢9] opbuelues 73 LAY

(VSH) S3npYy J0j 3|eds acual|isay

salpnis ul payiodas ejep d1dwoydAsd Juens|ay

aJnsesaw
dUdl|Isal 0) uone|as ul sasaylodAH

(uondajjod erep jo apo|) ubissp Apmis

(sbenbuej) A13uno) uonejndod Apnig

(Apnis jo asoding) a>uaia)ey

(panunuod)  9jqeyr



Page 22 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

sasaylodAy ayr

wiguod Ajjensed synsal ay ] ‘sisayiodAy sioyine ay3 ol
1SRIIUOD Ul S| UOIIRIDOSSE 3] JO UOIDRIIP AleBau 8yl Ing
(S0'0>d 's70-=9¢) Y1eay [eruswl paidipaid adualjisal
punoj sainseaw Yibuans [euosiad ayi Jo uoissaibal 1es
-ur "yyeay |edisAyd 1ou Ing (1000 > d ‘80 =J) wsiwndo
(100°0>d 'L 0 =4) 92UaI3L0D JO 3SUIS PUP DUI|ISAI
U39M13q SUONB[21I0D WNIPSW (100> d ‘¥z’ 0 =J) Yi[eay
[PIUSWI PUB 3DUS|IS3) USSMISC UOIIRSII0D [[BWS Y
ajdwies Apnis siy3 ul pariodai 1ou Alljigelay

(100>d'sz0=4) 24n1dnas [euostad (100 >d ‘9z 0=1)
uoddns [eos (100 >d ‘£ 7°0=4) 92UIaY0D AjlUie}
(10°0>d 'sz:0=14) 82u213dWO0? [eID0S YIIM SUONL|21I0D
[[leWS pue {(10'0>d ‘870 =) 92ua19dwod [puosiad :s3|pds
-qNs \/SY 2AL 9U1 YlIM P1L[21I0D 3[BDS 2DUBI[ISaY Jallg oy
(SHg 9L) SdUS|ISaI JO INSEIW

J2Y10UB PAPNOUI 0S[e A3U|| "S3[BIS-NS DAY 93 ING YSY
3U1 JO 2J02S [P101 BU1 JOJ B1BP 1UasaId 10U OP SIOYINe ay |
adwies Apnis siyy ut payiodai ou Aljigeray

(Soam

096G/ 1583 18 1O S339M /8| 10} AY93m 3DUO '3'1) SOy 1e
padnoeid Aje|nbal pue suossa| UoneIPaW (9G5/ 1583 1e
'9'1) /81 1583| 1B PIPUSIIE OYM ‘SI9XRUISWOY 'UOeINPa
Jaybiy pue 963102 Yum ‘ssepd s|ppiw ‘snpulH ‘siusned
1NPe J9P|0 JO sa5n0ds 21aM oYM SISAIBIED ‘SIAIBaIeD
UsWOM 10} ._mc@f 9J9M S210DS 2DUBl|Isal pue \Aumu,utm
-J|95 PUB JOMO| 213M $210DS PRO|ISAO USPING JaAIBaIeD
paAIaniad 1591-150d Y1 1eY1 Pa1edIpul S3SAjeur J0U-150d,
21els sIouIne sy (9g'/ =p 100" =d '¢9'/8 = adualayIp
ueaW) $3105 1531-21d UMO JIsy) pue (55/=p ‘100’ =d
‘76'/8=29dualayIp ueaw) dnoib |013U0d aY1 Ueyl
UOIUSAIRIUI U3 Ul I3YBIY 31aM $21025 \/SY 1531-150d
sonsuR1oeIRYD BulAbaled pue diydeibowsp

-01205 U0 sdnoib [011U0D PUB UOIIUSAISIUI UDIMID]
90UaIayIp 1uedYIUBIS OU SeM I3 91e1S SI0YINe auy |

d 68 = UONP[21102491Ul 3|RIS-WS) ‘76" =D SYdequol)

(L00'0>d '6980- =) @2uBl|isal [ed1bojoydAsd pue usping
J1an631eD UaMm1aG UONR|R1I0D aAebau abie| e sem aiay |
(28'0=D) A2Ua15ISUO [eUISIUI [E3P|

sdnoib usam1aq 9oUal|ISal Ul S9OUD

-12J1p pa1dadxa buipiebal sasayiodAy oN

TO0UH paiejed

Yajeay [ea1sAyd pue [eiusw yiog yum paie
-posse AjaAisod aq |jim syibuais [euosiagd

payinads suoN

90U3l|ISal Paseasdul
pue Juswsdueyus Adedyje-jes buiaibaled
‘uondnpal uaping buiaibaied paniediad jo
J10121paid 1596U011s 91 39 pInom siaaibaled
Aq @3112e1d SWOH :€ sisaylodAH "usping
pue A2eDLJa-4|3S JO S|aA3] JUdIRYIP 1dIpaid
pInom sJnsuR1oeIRYD Palejal-welboid se
||[oMm se sonsiR1deseyd syueddiied dnoib
UOIUSAIRIUI 3Y1 1eY) pazisayiodAy s i
SISOUIOTAH 'S, JaWIBYZ]Y UM S)NPe Jap|o
JO sI9AI621ED PISEG-aWOY JO 3DUBI|IS3l

pue AdedJa-J[3S 3DUBYUS PUB PEO[IIAO
uaping BuinbaIed pantediad auy aonpal
pinom weiboid uonenpa :| sisayiodAH

payiads suoN

(eunusbiy ul
SMBIAIIUI ‘ODIXDN Ul SMBIAISIUI dUOYda|a] )
ubIsap [PUONDIS-SS0ID)

(MaIAIR1U] 928} 01 928y puE 110dalI-}|9S)
ublIsap [PUOIDSS-5501)

(1e3[2UN UONDB[|0D B1eP JO BPOIA)
J1318] S1B3K SAY P1D3||0D eI1RP
uonuaAIRIU-SOd Yum Apnis UoiUSAIIU|

(P3183S 10U UOIID3||0D BIEP JO PO
ubIsap [BUONDIS-5S0ID)

(pauiodal JoN)

0DIX3 "eluIOj|eD) eleg

eunuably

'SEONT UeS 9P SEIDUSID0INSN 9P 0INHISU|
(8L'€L=(5) S1eah y89G sem

o968 UPSW 3Y| "PaLLIBUI SI9M 046°0/ ‘D[PUD)
QUM %/ // *(BUNUSDIY Ul 0| | = U OJIXN
Ul 0z =u) s1an1baied enuawsp gL =N

(pa110dai 10N)

0213\ 'eluloyl|e)) efeg

eunuably'seon

UeS 9P SPIDUSIDOINSN 9P 0IN1SU|

pauiodai 10N enuswap Jo odA|

Jsuyed

9%1'C '2snods 969G L PIIUD 9% ‘sBullgls 9609
diysuonejRy (Lo'€L =(s) ¥1'£5=23be ueaw
‘PaLIBW (001 = U) %8 'B[ewa) (86 =U)
ﬁva.hOu.,xw.\c wiolj o¢=u pue m:tcw@(
woyy /0| =U) sianibased Ajwey /zL =N

(Us1bu3)

|edaN ‘NpueWY1eY PUE BIPU| ‘TEqUINIA

06'58 29908865 SC'18 8/ 7598 £/ 3eWeS
oLyl LL¥6'L18S/8L8L8YELCL BN
9%06'S8/£9=N %90'88/65 =N

dnoib [0au0d 1591 150d 9657 18/8/ =N
dnoub uonuaniaiul 1s31-a1d 9675°98// L =N
dnoub [01u0> 1591 =ud Sajews

(8€°01)20'8S

dnoib uonusaiIl (z€L 1)9° /S dnoib [onuod
1591150d “(€0°1 1)89'7S dnoib uonuaalaUl
(£901)57S dnoib [o1uo> 1531 21d abe uealy
(dnoib

|0J3u0d /9 pue dnoib uonusrIIUl g/) aseyd
1591-350d ay1 1e syuedidnued G| pue (dnoib
|011U0D BY1 Ul 68 pue dnoib uonuaAIIUI
241 U1 96) aseyd 1591-aud a1 1e SIaied 68|

(pa1e1s J0u abenbue|) AsxIn|

‘Isyiow Jisyy 1oj aJed

apiroid Wiay Jo 9/ 1 ‘9a163p
91enpesbiapun ue aaeY WaY) JO 9%/ Tt
'9[PWIRY 31 WY1 JO %G8 16'6 F G9G S 19
-AIB3Jed JO 9be UrBW BY] “SI9AIBRIRd 0L =N

SI9AID21eD BIUSWSP Ul 3)l| Jo Alljenb

pa1ejal yijeay [ea1sAyd pue [ejusw

UM Pa1RIDOSSE 91aM (20UBl|Isal ‘adua

-13402 JO 3suss ‘wsiwndo) syibuais
|euosiad JaYaym auIwexa o] ‘Wily
[£9] e 1o ddei|.

©DLBWY UleT oy

S19AI6318D PIIUSWIAP JO Y1[eay [elusw

341 pUE (3dUBl|ISal ‘9dUSI3Y0D JO 3SUSS

‘wsiwndo) syibuans [euosiad usamiag
sdiysuol1e|al 3yl SUIWEXS O] ‘WY

[ev] e 18 samng

(S2131D UBISY YINOS OM] U] S, JawW
-194z|y/ YIM SYNpe Jap|o Jo siaAIBaled
Paseq-aWoy JO 35Ual|ISal pue Adedlye

-J9s Bupueyus ul weiboid uoneupaw
wii1-buo e Jo 12edwi sy1 sulwexs o))
[99] eApued

(enuaWSp YaMm
SjenpiAlpul
sian1baled Jo dual|isal [ed1bojoydAsd
pue usping
JanIBaIRD UDaMI diysuoliejal ayl
21e61359AU1 0])
[59] "[e 19 }IMUSS

salpnis ul payiodai ejep diswoydAsd yuensjay

ainsesw
2duBl|isal 01 uoie|as ul sasaylodAq

(uo11>3]|0> e1ep JO BPOIA) Ubisap Apnis

(ebenbuej) A1nuno) uonejndod Apnis

(Apnis jo asoding) ad>usia)ey

(panunuod) g ajqey



Page 23 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

(1000>d'€/'L OYFE'S— D %S6 ¥ €~ 32U
ueaw) pasisaylodAy se saapualle-uou eyl adUdl|Isal
Jaybiy pariodal pjed enuswap e buipuane siaabaie)

s|dwies Apnis siyy ut parodai 1ou Alljigelsy

(100 >d 66 =¢g) ued

-ylubis Aj[eonsiels osje sem syibuans [euosiad ybnoiyy
41[eay [BIUSW JSAIDIRD UO SOIUIRUAD A[ILLIR) JO 10949
123.1pUl 3U1 1BY) puUnoy sajdwies pa1ejndjed 000’7 Yum
sasAeue buiddensioog ‘(1000 >d ‘8¢ Lg) Yieay [erusuw
YIIM PRJRIDOSSE SeM 9DUI940D pue WSiwido ‘9ousl|isal
papnpUl yd1ym ‘syibuails [euosiad ajqelie Juale| ay |
(L00>d'8L0=1)

AUJIGIXa|y pUB 9UBI|IS2] US9MIS] UONE[SLIOD |[eWS
(100>d ‘0y'0-=1) A1_IxUe (100 >d ‘Ty'0-=1)

uolissaidap (100> d ‘610 =4) wsiundo (100> d ‘py'0=1)
9DUBIYOD JO 35USS ‘(1L0°0 > d 'SE°0=1) uondesiies Ajiuiey
(100 >d 'SE0=1) UoReDIUNWIWOD (100 >d 'LE0=1)
uoIsa4od (Lo'0>d ' L0-=4) Abojoyied (100> d 'L€0=1)
Ayredula pue 95Ual|ISa] U9IMID] SUOIIR[D.I0D WNIP3IN
(L00>d'250=1) 4|

YIIM UOIIDRJSIIES PUB 3DUS|ISD) USMISC UONe|2.1102 abie]
(£6:0="D) ADU33SISUOD [PUIDIUI [RIP]

So9pualIe-UOU URY)

uoddns

[BIDOS pue ‘adusl|Isal ‘Bulag||am Ja1eaib aney
||IM S93puURLIe 9jeD)

eunuably

wouj siaAIBa1ed elIuRWSP JO o|dudes e ul
Yi[eay [eausu JaAiba1ed pue soiueuAp Ajl
-Wej uamiaq diysuoiie|al ayl aleipaw [|Im
syibuains euosiad 1eyy pazisaylodAy si g

(uona|dwod-495)
ubisap dnoib ussmisg [PUOINDSS-5501D)

(M3IAIIUI 928 0} DB)
ubisap [eUOI1D3S SS0ID

(Ys!bu3) pue|bug H|oHON
J9410,9=u'q14/970 v =U ‘(JejndseA

pue gy) paxiu 0z =U 'BNJSeA 7| = U ‘3583

-SI S49WIBYZ|Y 97 =N enuswap Jo adA|
(pa1iodal abe ueaw ou) 4 0g-0¢ abuel
9by 119Y10,87 = U ‘sasnods 1am 75 =N

"3]eWd) 65 =U ‘SJeW |7 = U "BAUIWIP & YlIM

Buinl) ojdoad Jo sianibaled Ajiwey 08 =N

(ysiueds) eunuabiy ‘olesoy

patiew /8=N (0§ =Uu) ua1p|Iy>

‘(G =u) asnods — elnUSWSP YuMm uosiad o)
diysuonejas ule (/€L =Q5) 07 L5 =abe
URSW ‘9jeWId) €8 =U'SIaIed Q| | =N

(90UPpUSNIR 9JED BIUSWISP SDUSN|JUl
Aew s10adse asauyl JO Ydiym pue ‘sio
-AIB31eD JO $ONS1I310RIRYD [PID0SOYIAS

pue dlydeibowsp ay1 squISIp O] Wiy
[69] ‘e 13 sauor

(SDug) 3|e>s buido) Jual|isay Joug

(e2lBWY UneT woiy

SI9AIH631eD BIIUBUISP JO I[E3Y [eIuaW

9y Ul sy1buans [euosiad pue soIWeUAP

Ajiwey Jo 9|01 ay1 21e6nSaAUl 03 (INIS)
Buljjopow uonenba [ein1onis asn of)
[89] ‘|2 32 ofjifnuL.

salpnys ul pajiodal eyep dudwoydAsd Jueasjay

ainseaw
3dU3l|Isal 0] Uone[a4 Ul s3saYlodAH

(uondaj|od eyep jo apo) ubisap Apnis

(abenbue|) A13uno) uonejndod Apms

(Apnas jo asoding) aduai9j9y

(penunuod) zajqeL



Page 24 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

paiadxe

24 1YbIw S90UBIBYIP 353Y1 AYM 01 S Je3|dun s |

(€67/1 =) uoniubod paiiedwi ou yum s|doad Jspjo pue
(69'SL =W) 3usunieduwl 3AMUBOD pIw ‘(61°€L =) 35ed
=S S, Jawizyz|y yum Buil sjdoad ussmiaqg (Loo0=d
/971 =(6'7)d) 2dUBl|Isal Ul $3dUI3IP 1URdYIUBIS
(8/°0="D) ADUR1SISUOD [PUIDIUI [EIPI O} dlENDIPY

(2unseaw ay)

4O UOIUS1UI BY1 10U ST Uy2Iym Yjds 2102s ueaw e ybnoiyl
sdnoub sdusljisal MO| pue ybiy pasiiobaled sioyine ay )
(L00=0"/T8770=1D%56

‘Se =y0) sJadod Jualjisal ybiy aq o1 A1 210w burpg
S9eway Yum 4oidipaid 1uedyiubis e sem Japusn) ‘buidod
1wallIsa1 ybiy pardipaid (2000 =d '6¥'C 0} ¥T'L =1D%S56
'9/° L =40) uondesa1u! [e120s aAisod pue (0L00=d ‘00T
0101'L 1D%S6 ‘6% L =40) 1oddns a1euondaje jo Alijiqe
-[leAe 1218316 (£ 100 =0d '16'L 03 L0l =1D%S6 ‘€¥' L =4O)
s19dod Jualjisal Alybiy aq o1 A3 210w os|e a1am Loddns
3|qibuel 01 $s322€ Ua1ealb Yum sisied (L0000 =4 '88'c
01671 =12%S6 '76'L =4H0) buidod juaijisas ybiy uo
2ouanyul 3sa1ea1b pey 1oddns [euonewIOjUl/[PUOIIOWIT
(60°0=) ||ews sem 15343 ay1 pue (1000 =d
'SLUE=Z'S/¥6=)'68'8L =DUBIYIP ULl UBIA) SI0DS
Huidod Jual|Isas ybIy pey oym s1aJed Ueyl UO[DeIdIUI
[e120s aAnIsod Jo Alljigejieae ssa| pey Aoy paaladiad
s1a1ed buidod 1ual|isal MOT (900 = V) 9ZIS 10949 ||euls e
YUM (L00=0d"/T=2"'006501 =N 'L, | 92Ud1ah1p
yues uespy) buidod 1usljisal MO| 110dal oYM SI1ed J0o)
Jamo| sem 1oddns a|gibue Jo Aljigejieae paalediad oy
(0L'0=1) ||ews sem dzIs 153443 dU1 ybnoye (L000=d
‘SEE=Z'00'€16 = 'L 1’07 =?OUSIHIP YUBl UBS) SI131ed
ual1sal ybiy ueyy 1oddns [pUOIBULIOJUL/[EUOCIIOWS JO
AR 53| Apuedyiubis pa1iodal $1a1ed 1Ual|ISal MO
a|dwies Apnis siy3 ul paniodal Jou Alljigel|sy

paynads sUoN

salpnis

annelenb yum aul ur 1oddns ajgibuel

pue 1oddns [eUOPULIOUI/[PUOIIOWS LIIM
pa31eosse 9 pinom buidod Jual|isal YbiH ¢
1oddns [e1pos pantadiad 1a1ealb aney pjnom
Buidos jual|isas ybiy 1odas oym siaied) °|

(Ystueds)

uleds ‘eIpudjeA

plo sieaA £8-59

abuel /G =S ‘sieak 89/ =abe
ueaw syusned pasoubelp (Qy) 25easip
S JaWIBYZ|Y 7€ pue ‘p|o Sieak 88—9
abuel ‘€7'9=(s ‘sieak ¢6'G/ = abe ueaw
syuanied (|De) pastedwi AAubod
p|iW dSaUWE | € ‘Pl SIeAk /8-GO
sbuel ‘50’5 =(Js ‘sieak g'c/ = abe
ueaw 9doad Apape Ayieay ze =N

(M3IAIS1UL 2D8) 0) 3De)
ubisap dnoib usamiag [pUOINISS-5S01D

(us1ibu3) puejbu3 YjosoN

(%82)

eLUSWAP YIIM U0SIad Sl YIIM 9DUSPISI-0D
12182 SBM S (95 Q) UOWILIOD 1SOW SeM
diysuoneai [esnods “(sjdules 2101 10}
9|ge|ieAe 10U b UeaW) SA0GE 10 SIeaK 0/
pabe 21aM SI31D JO 0419 “(9669) USWOM
QUM (9669) A1liofew 3y "s1a1ed 80 L =N

(uona|dwod-4as)
Aanuns [e1sod/ubissp [pUOIDSS-5501)

usw
11UB0d INOYIIM SYNpPe J3p|o
01 pasedwod buidod pue adual|isal
‘Buragjam |ea1bojoyAsd ui sabueyd
22uUa1Iadxa a5e3sI S JaWIayz|y pue

[DW Yim sjusied Jsy1sym ulelisdse o] )
[L/] 112 Zopuglay

(enuswiap Yum sjdoad Jo

SJ2Jed [eudlojul ul buidod Jualjisal ybiy

padipaid poddns [e1dos Jo urewop

Aue 1 Aynuapi pue Bul I1isa1 ybiy

pue MO| YiIm siaied Joj oddns [eos

JO A)I|Ige|IeAR 31 pUe SDIISLId1DRIRYD
o1ydesbouwsp-o100s aledwod of)

[0/] e 33 sauor

salpnis ul payiodas ejep d1swoydAsd Juens|ay

ainseaw
dudl|Isal 0) uone|as ul sasaylodAH

(uondajjod erep jo apo|y) ubissp Apnis (sbenbuej) A13uno) uonejndod Apnig

(Apnis jo asoding) ad>uai9)ey

(PanunUOd) Z 3jqey



Page 25 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

pa1uasaid 10U S| e1ep SIY1 JaASMOY

‘sisAjeue 1da5U0D ay1 Aq pa1sabbNs sulWOP sy, WIYUOD,
01 5124ED 0] YIIM UDYBLSPUN 2I9M SMIIAIIUI dAIELI[eND
91815 A3y "Pa1ID 3|D11Je AU JO PaIUasaId JOU S| HIOM SIYY
ybnoup|e ‘siskjeue 1dsouo0d e ybnoiyl payinuspl aism
2INSEAW 31 JO SUIPWOP 9Y) 210U SI0YINe 3y | ‘SIanIbaled
1ey|| Joj pue Yiim pado|aAap a1nseauw adual|isail e Joj deb
e 5| a1ay1 pue ‘uolejndod uisisspA Yum padojsasp ussq
DARY S2UNSEAW 9DUBI|ISI B} JO ISOW 910U A[1291102 A3y |
(M31ASI SIUY Ul PYNUSPI SB) 92USI|IS3U JO SINSeaU

Jay1o aue 213y “Alelljiw oy ul paljdde Ajuiew usaq sey
'3]edg saduaLadX3 [nyssalls 03 sasuodsay ayl Jayloue
pue (pasn AjapIm s111 se 12a1100ul S| yaiym) uonejndod
[eI2UBH By Ul 8dUBPIAS Pa1jWI| AJUO Sey (DSIH-aD aY1)
2U0 1yl Buiels ‘9dual|isal Bulssasse J0j saInseawl oml
A|uo aie 31341 10U sIoyine ay | ‘padojeasp-1apun Ajjed
-112103Y) SI 9]eDS SDUBI|ISaI JaAIBIRD 9Y) JOJ S[euonel 3y |
(¢AupljeA [eINONIS

JO 92UBPIAS BWOS) "Pa1I0dail I /9°€9 1B S9DUBLIEA [€101 U1
pue ‘y€' |7 01 €| Woly pabues | ueyy aeaub sanjeausbis
[e1IUl YHm spusuodwod XIs 9y '8/°0 O3 0’0 Woij pabues
UOI12R11X3 J01DB) JO SWAI OF BY3 JO SINI[eUNWILIOD 3y |
(L00>d €LHT L'/ L =17X) uone|2110d Wal—Iaiul o1y
1uedyYIubIs e pamoys Apuayds Jo 1593 5,119[1eg Jo s}nsal
3 ‘(pPa1uasald 10U e1ep) £8°0 01 7€) Wolj pabues
9[e25gNS JISY) PUR SWS)I JO SUOIIR[S1I0D 3U| “(paruasaid
10U e1ep) /80 03 7G'0 Wolj pabuel uiewop adua1adwod
|emuids pue ‘ulewop 25us1adWod SARIUBOD ‘Ulewop
92U312dWOD [PIOW ‘UIPWIOP 95U12dWIOD [PUOIIOWS
‘urewlop aoua3adwod diysuoliefal ‘urewlop adu1aduwod
[e215AYd 81 JO $3]EDSQNS B JO ADUSISISUOD [RUIRIUI

9UL /80 SeM SO DU JO ADUR1SISUOD [PUIDIU 153) Pl
(pa1ussaid J0u e1eP) 880 01 9G'() USSIMIDJ 2I9M SUOIIR[I
-102 [B10) PUB W)l PU ‘3[eDSgNS PUE Wa)l ‘WS)| pUe W)
/80="D SI21eD OF 3Y) WOy

A5U1sISU0D [euI1U| “papIAcid 1ou ST uonelaidiaiul pue
abuel ay1 ybnoyije ‘8’0 Sem xapul AlpijeA 1USU0D 3yl
‘SWL OE 9Y) 10 1eY) 2181S A3U|| “(IURAS|RI 21N = | pue
‘JURAS[21 1PYMBUIOS = () 'TURAS[I JOU = | —) WISl Yded
pa1e1 0yMm S1IdXa aY1 J0j W0) ANIPI[eA 1USIU0D e pado
-[9A3P SIOYINE 9y “(Paule|dxd 10U UOISIDaP) JuepuUNpal
PaJ3PISUOD I3M LDIYM ‘SWIS]I XIS JO UONS[EP Y1 papusw
-W023J Oy $13dX3 931y AQ PauILIeXS SeM 1jep 8y |
(25341 JO U218 10y pR1uasaid 1ou S| elep ay))

,IX21U0D SI9AI631ED 1By Ylim DUSNIBUOD pue adual|isal
s1anBa1ed JO 21n1oNAS pPayidads-aid ay) WIYUOD 01 JapIo
U1 sIaAIBaIed (| Buowie MalAIRIUI PRINIDNIIS-ILSS, pue
M3IAR1 BUIdODS B WO} PAALISP Sem S| “(90ua1adwod

S pue ‘92ua19dWod [eIoW ‘9ous12dWwod SANIUHOD
‘9oua39dwod [euonows ‘9dusladwod diysuone|as
‘92ua12dwod [215AYd) JO SUIRWIOP XIS UIYLIM SW)I 9¢
JO Pasodwod sem YD S JO JeIp Isiy 8y 11s31-ald

ps3els sUoN

pa15966NS S| MIAISIUI PRINIDNIIS

-lWSS 4e3|DUN UOND3||0D BIBP JO SPOIN
(¢satpas

[UOND3S-55012 OM]) Jeapun ubissp Apnig

(leyy) puejieyy uayinos jaddn

ley] yeads 01 3|ge pue 09—z dbe usamiaqg
2lam Asy1 515966NS eLISILD UoISN|DUl

2y] ‘pa1uasald si elep diydeibouwsp oN
SI21eD 0G| =N

159 P|2Yy ‘1218 OF = 159)-3ld

9|BDS 9UDJ[IS3I

1an1b31ed 33 Jo Alljigeral pue Ay
943 dUIWEX3 O] (7) "BUSWSP YIM
9|doad Jap|o Jo siaAIbaIed By 1O} B]edS

2dUsl|Isal JaAIBa1ed 3yl dojansp of (1)
[¢£1(9107) '[e 13 1ema3ue)y

(S4D) 3je2s 22U

59y JanIbase)

sa1pn)s ul paliodal ejep duPWoYdAsd Jueasjay

ainseaw
9duBl|Isal 0) uonea ul sasaylodAH

(uond3jjod elep Jo apoly) ubisap Apnms

(abenbue|) A13uno) uonejndod Apms

(Apnis jo asoding) aduaiajay

(Panunuod) z sjqeyL



Page 26 of 41

298

(2022) 22

Windle et al. BMC Medical Research Methodology

$9]eDS JUBWAINSEAW Z 3SN Yded [99 ‘ZH] S3IPNIS OM) Se Z d|qe] Ul SD1IIUD €5 YIIM SaIpnis duo-AYi4

(S9%=p '100°=0d"/7=23dudIaIp

ueaW) $91025 1591-21d UMO 9yl pue (454 =p ‘100 =d
‘89 /7 =232uaiayip ueaw) dnoib [013U0d 3yl ueyl Jaybly
249M dnoIb UORUSAISIUI B} JO $3102S Gy 1531-150d

78 = UOI1e[91102-J91Ul 9|eDS-Wd) {/8 =D Sydequoid)

9DU3|ISal pasealdul

pue JusWadURYUS Adedya-)|9s Bulnibaied
‘uoidNPal uapIng bulAibaied panieaiad Jo
J10101paid 1536U0A1$ 3Y1 3q PINoMm sIsAIBaIed

Aq @2112e1d SWOH :€ SisaylodAH "usping
pue AdeduJa-J|95 JO S|aA3| JUBIaYIp 1Ipald
pInom snsLa1eIeYD palejal-welboid se
oM se solsialoeleyd syueddiued dnoib
UONUAIRIUI 3Y1 1eYL pazZIsaylodAy 1y -
SISSYI0dAH 'S JaWIsyz|y Yim s1npe Ispjo
4O sIaAI621ED PISEg-aWOY JO 3DUBI|ISal
pue AJedyJa-J[3s 3DUPYUS pUE PEOJISAO
uspIng Buiaibaled paalediad oyl 9onpai
pinom weiboid uoneypal :| sisayiodAH

(1e3[2UN UOIDB[|0D e1eP JO BPOA)
191€| SIBSA 9AY Pa123|0D IR
uonuaAIIusod Yum Apnis UoIUSAIIU|

(Usiibu3)

|edaN ‘NpuewyIey PUE BIPU| ‘lEqUIN)A

06'G8 /9908865 G188/ 598 L/ deUlaS
Ol'PL LLY6LL8SL8LBLBYEL LSRN
9%06'8/£9=N '%90'88/65 =N

dnoib |0U0D 1591 meQ S\omN. 18/8/=N
dnoib uonuaniaiul 1s31-21d 047598/, / =N
dnoib |0nuod 1591 21d sojew4
(8€°01)20'8S

dnoib uonusaiaUIl (7€ 1)9° /S dnoib [onuod

15911350d “(€0°| 1)89'7S dnoib uonuaniaul
(£9°01)S7S dnoib [oiuod 3591 a1d abe ueapy
(dnoib

j013U0> /9 pue dnoib uonuaAIRUl 8/) dseyd
1591-350d ay3 Je syuedidnled sy | pue (dnoib
|0J1U0D 2Y1 Ul 68 pue dnoib uonuaAIIUI
343 U1 96) aseyd 1sa1-a1d 2y3 18 SI218D 68|

[99] ‘|2 39 eApued

salpnys ul pajiodal eyep dudwoydAsd Jueas|ay

ainseaw
3dU3|Isal 0] Uone[as Ul sasaylodAH

(uondaj|od eyep jo apo) ubisap Apnis

(abenbue|) A13uno) uonejndod Apms

(Apnas jo asoding) aduai19j9y

(panunuOd) Z 3jqey



Windle et al. BMC Medical Research Methodology (2022) 22:298

measures (which included a resilience measure, the
RS-14) for people living with dementia. Another devel-
oped a measure of resilience for carers in Thailand [72].
The remaining studies applied an existing resilience meas-
ure (developed in other populations) in their research.

Description of the resilience measures

Resilience scale (RS)

The RS [77] aims to measure the degree of individual resil-
ience (considered a positive personality characteristic) that
enhances individual adaptation. The target group is adults.
The scale has two dimensions (personal competence and
acceptance of self and life) measured by twenty-five posi-
tively worded items, each scored on a 7-point scale ranging
from 1 (strongly disagree) to 7 (strongly agree). The total
scores range from 25 to 175 with higher scores indicat-
ing higher resilience. Specifically scores greater than 145
indicate moderately high-to-high resilience, scores from
116 to 144 indicate moderately low- to-moderate levels of
resilience, and scores of 115 and below indicate very low
resilience [78]. Further clarification regarding the inter-
pretation of scores, and suggestions for (self) improve-
ment are provided by the authors and correspond with
the following scoring ranges; 25-100=very low, 101-
115=low, 116-130=on the low end, 131-145=moder-
ate, 146-160=moderately high, 161-175=high [49].
The items were developed from qualitative research with
24 older women who successfully overcame a major life
event. The target group were not involved in the item selec-
tion. The Resilience Scale is written at the 6™ grade level
(12-13 years) and it is suggested completion takes about
5-7 min by most people. The scale has been widely applied
across different age and patient groups, translated into
other languages and demonstrated reliability and validity
[78], and has a dedicated website where users can register
and receive a copy of the measure (for a fee), plus detailed
information regarding its development and application,
how to score and interpret it. Cosco et al. [14] included two
studies using this measure in older populations, reporting
high internal consistency («=0.85 and a=0.91). Windle
et al. [13] scored this scale 6/18 in their quality assessment
(the measure lacked data in relation to test—retest at that
time). Both authors suggest the RS as a suitable measure for
older adults, with the RS suggested by Cosco et al. as having
the strongest evidence in older populations. Twelve studies
in this review used the RS with caregivers (see Table 2).

Brief resilience scale (BRS)

The BRS [79] aims to measure the ability to bounce back
or recover from stress. The target group is adults. The
scale has six items, scored on 5-point scale (total score
range 6—30). The scale can be interpreted as low resil-
ience (1-2.99), normal resilience (3—4.30), high resilience
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(4.31-5). The items were developed by the authors and
refined through feedback from undergraduate students.
Some of the target group (students) were involved in the
item selection. Windle et al. [13] scored this scale 7/18 in
their quality assessment. As the measure had evidence of
test—retest, Windle et al. suggest the BRS could be use-
ful for assessing change in response to an intervention.
Ten studies in this review used the BRS with caregiv-
ers and one study [45] used the BRS with dyads (peo-
ple with dementia and carers) (See Table 2). The scale is
freely available for use and users should correctly cite and
acknowledge the authors. The items and scoring are pre-
sented in the development papers.

Resilience scale-14 (RS-14)

The RS-14 is a shortened version of the original RS. The
14-items derived from the RS are scored on a 7-point
scale ranging from 1 (strongly disagree) to 7 (strongly
agree) the same as the original RS. The total score ranges
from 14 to 98 with higher scores indicating higher resil-
ience. Specifically, scores greater than 90 in the RS-14
indicate high resilience, scores from 65 to 81 indicate
moderately-low to moderate resilience, and scores of 64
and below indicate low resilience [78]. Further narrative
interpretation and suggestions for (self) improvement
are provided and correspond with the following scor-
ing ranges; 14-56=very low, 57-64=Ilow, 65-73=o0n
the low end, 74-81=moderate, 82-90=moderately
high, 91-98 =high. The RS-14 is not comprised of any
sub-scales. The original Resilience Scale and the RS-14
are strongly correlated (r=0.97, p>0.001 [78] and the
measure is included in a dedicated website with the RS,
where users can register and receive a copy of the meas-
ure (for a fee), plus detailed information regarding its
development and application, how to score and interpret
it. As a more recent development, no published studies
using the RS-14 were identified in the reviews of Windle
et al. [13] or Cosco et al. [13]. Five studies in this review
used the RS-14 with caregivers and two studies used it
with people living with dementia (see Table 2).

Connor-Davidson resilience scale (CD-RISC)

The CD-RISC [80] aims to provide a self-rated assess-
ment of resilience and a clinical measure to assess treat-
ment response. The target group is adults. The scale has
twenty-five items with no sub-scales, scored on a 5-point
scale (total score range 0—100). The items were devel-
oped by the authors, derived from themes identified in a
literature review, and the target group were not involved
in the item selection. The scale has been widely applied
across different age and patient groups, and translated
into other languages, with a dedicated website about
the development of the measure. Potential users are first
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required to register. The CD-RISC scored 7/18 in the
review of Windle et al. [13]Jand was the only measure
with data regarding responsiveness. Cosco et al. [14] con-
cluded the CD-RISC potentially demonstrates sufficiently
acceptable psychometric properties in older popula-
tions, although more psychometric evaluation studies are
required. Seven studies in this review used the CD-RISC
with caregivers (Table 2).

Connor-Davidson resilience scale (CD-RISC 10)

The CD-RISC 10 [81] is a shortened version of the CD-
RISC, being a single factor measure derived from a fac-
tor analysis of the full scale. The 10-items are scored on
a 5-point scale ranging from 0 (not true at all) to 4 (true
nearly all the time). The target group are adults and the
measure was derived from data provided by 1,743 under-
graduates from San Diego State University (SDSU) who
completed questionnaires for course credit in 2004—
2005. Most of these were female (74.4%) and the mean
age was 18.8 years (SD=2.2).

Cosco et al. [14] concluded the CD-RISC potentially
demonstrates sufficiently acceptable psychometric prop-
erties in older populations, although more psychomet-
ric evaluation studies are required. Three studies in this
review used the CD-RISC 10 with caregivers (Table 2).

Dispositional resilience scale (DRS)

The DRS [82] aims to measure psychological hardiness
and is an adaptation of an earlier measure of personality
hardiness. The target group is adults. The scale has three
sub-scales (commitment, control and challenge), with the
full scale measured by 45-items, scored on a 4-point scale
(total score range 0—135). No information is provided as
to whether the target group were involved in the item
selection. The DRS scored 4/18 in the review of Windle
et al. [13]. One study in this review used the DRS with
caregivers. The scale is not widely used, but appears to be
in the public domain.

Resilience scale for adults (RSA)

The RSA [83] aims to measure the protective resources
that promote adult resilience and facilitate psychosocial
adaptation to adversities. The scale has five dimensions
(personal competence, social competence, family coher-
ence, social support and personal structure) measured by
37 items, scored on a 5-point scale. Subsequent investiga-
tion reduced the questionnaire to 33 items scored on a
7-point scale, ranging from 33-231, and suggest the fac-
tor ‘personal competence’ might contain two factors ‘per-
ception of self” and ‘planned future’ [84]. It is unclear if
the target population were involved in the item selection.
The RSA scored 7/18 in the review by Windle et al. [13],
with the measure demonstrating evidence of test—retest
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stability. Eight studies in this review used the RSA with
caregivers. Users are advised to contact the authors for
permission to use the scale, and it has been translated
into a number of languages.

Brief resilient coping scale (BRCS)

The BRCS [85] aims to measure resilient adaptive-cop-
ing behaviours in adults dealing with current stress-
ors. The target group in scale development was people
with Rheumatoid Arthritis. The scale has four items,
scored on a 5-point scale (range 4-20). These can
be interpreted as low resilient copers (4—13 score),
medium resilient copers (14—16 score) and high resil-
ient copers (17-20). The items were initially developed
by the author and refined through consultation with
six student nurses, the target group were not involved
in the item selection. Cosco et al. [14] found one study
examining the psychometric properties of the BRCS in
an older Spanish population. They report the scale has
good reliability and confirmatory factor analysis sup-
ported a one-factor structure, but the authors suggest
further psychometric evaluation is required across other
criteria. The scale is freely available for use and users
should correctly cite and acknowledge the authors. The
items and scoring are presented in the development
papers. Three studies in this review use the BRCS, two
with caregivers, and another comparing healthy older
adults, adults with MCI and Alzheimer’s Disease (see
Table 2).

Caregiver resilience scale (CRS—identified

in the review process)

The caregiver resilience scale was developed for Thai
caregivers of older people living with dementia [72]. The
scale has six dimensions of competence (physical, rela-
tionship, emotional, moral, cognitive, spiritual), meas-
ured by 30 items scored on a 4-point scale (total score
range 0—30). The authors note the domains of the meas-
ure were identified through a concept analysis, although
this work is not presented or the article cited in their
paper. They state qualitative interviews were under-
taken with 10 carers to ‘confirm’ the domains suggested
by the concept analysis, but the analysis and results are
not presented and they do not appear to be reported
in another article. Further information is presented in
Tables 2 and 3.

Psychometric assessment

To facilitate evaluation of the nine resilience measures,
Additional File 2 synthesises the psychometric assess-
ment for each study into a narrative summary for each
resilience measure across the six domains of the scor-
ing criteria, which are discussed below The individual
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scores for each studyfollowing assessment against the six
domains of the scoring criteria are presented in Table 3.

Conceptual model

Most of the studies defined the target population of their
studies and briefly defined the construct to be measured
(resilience), with a wide range of definitions used but did
not expand on the theoretical basis of resilience. With the
exception of the eight studies using the RSA, the extent
to which resilience was conceptualised as a single con-
struct/scale or a multiple construct/subscales was not
addressed. This is a particular issue for further attention
in the CRS [72], which has been developed for demen-
tia carers. The conceptual model is especially important
in the development of measures, where the theoretical
underpinnings should be hypothesised. There is a grow-
ing literature suggesting what might constitute resilience
in dementia caregivers (e.g. [9-11]) who indicate that
social, psychological/individual and structural aspects
are important. This then raises the question as to whether
existing measures of resilience adequately reflect the
theoretical underpinnings in this population, especially
as Windle et al. [13] found that most resilience measures
focus mainly on the individual/psychological aspects
of resilience. Exploratory work with people living with
dementia suggests the conceptualisation of resilience as
‘bouncing back’ from adversity, reflected in some resil-
ience measures, may not be appropriate when living with
a degenerative condition [86]. Other exploratory research
notes that ‘growth’ was mentioned by several demen-
tia carers when explaining why they considered them-
selves resilient, however there is debate in the literature
regarding whether definitions of resilience should include
concepts such as ‘growth’ or ‘thriving’ [87]. Further theo-
retical work with both populations exploring what resil-
ience means to them would usefully contribute to the
developing conceptual basis of resilience, and the extent
to which existing measures are conceptually appropriate.

Content validity

The domain ‘content validity’ builds on the concep-
tual model to address the extent to which the questions
and any sub-scales reflect the perspectives of the target
group, and should involve the target group and content
experts in their development [21]. Most of the stud-
ies scored poorly on this domain as they had applied an
existing resilience measure developed in a different pop-
ulation in their studies, and the assessment items are pri-
marily designed for measurement development. In terms
of the original development of the measures identified in
this review, only the RS involved the target group (older
people) in its original development, which would also
extend to the shorter RS-14.
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Two studies in this review, one with carers [52] and
another with people living with dementia [48] attended
to the content validity of the RS-14, where adaptations
are reported in response to the pilot work with the new
target groups. The adaptations reported by McGee et al.
[48] are potentially helpful for difficulties with compre-
hension and communication. Another reported how they
used forward-back translation to translate the RSA into
Spanish and obtained further feedback for any additional
modifications by researchers familiar with the regional
language and culture in Argentina [68].

Adapting existing measures is potentially efficient and
pragmatic but requires careful consideration. The con-
ceptual model of a measure for the target population
should be relevant. Simplifying questions and response
scales could potentially mean the measure is now a dif-
ferent tool, no longer comparable with the original. Some
measures are subject to copyright, and the developers
may not support adaptations. Researchers are encour-
aged to engage with the developers of the original meas-
ures from the outset should they wish to undertake
adaptations.

The CRS provided evidence of content validity for two
of the three assessment items, indicating 10 caregivers
were asked to confirm the pre-specified structure of car-
egivers’ resilience as relevant to Thai caregivers, and three
experts were consulted on the content validity [72]. No
data is presented to support this process nor any infor-
mation about how the items were initially generated. The
conceptual basis of this measure requires further expla-
nation. Given the theoretical issues described in the pre-
vious section, the extent to which the resilience measures
are relevant and comprehensively represent resilience in
these two populations requires further investigation.

Reliability

The internal consistency of the measures was assessed
under the domain ‘reliability. Nineteen studies across
seven measures provided this data from their study pop-
ulations, with no data relating to internal consistency for
the CD-RISC, and the DRS. Some studies cited the inter-
nal consistency of the original development study. Addi-
tional File 2 summarises how many studies report this
data for each of the nine measures. Where reported, the
available data note internal consistency in the ‘ideal’ and
‘adequate to ideal’ range for the measures in carers, in
one study for the RS-14 in people with dementia [48] and
in another for the BRCS across a mixed sample of healthy
older adults, people with MCI and Alzheimer’s Disease
[71]. One study [39] reported low internal consistency for
the BRS in carers out of the three that provided the data
for this measure. When measures are applied in a differ-
ent population to the one previously developed such as
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those identified in this review, as a minimum we encour-
age authors to report the internal consistency of the
measure. Reporting reliability scores of original measures
are insufficient if using a measure with a new population.

Construct validity

The conceptual aspect also has implications for the
domain of ‘construct validity, which reflects the extent
to which a scale measures the construct of resilience.
Most of the studies in this review provided some data
for this domain, mainly around associations with other
existing outcome measures or demographic data, and
we used Cohen’s criteria [24] to indicate the size of effect
and consequent strength of the relationship (Table 2).
Twenty-eight studies hypothesised effects (associations
with other outcome measures or demographic data, or
differences in scores between relevant groups). These
were partially supported. The others were either explora-
tory or did not specify hypotheses. The assessment of
construct validity required authors to state hypotheses
regarding expected correlations, differences and the mag-
nitude of these apriori, consequently, it is unclear what
some authors were expecting to find from their analyses.
For example, McGee et al. [48] state they test the conver-
gent validity of their positive psychology measures, and
the discriminant validity between the positive psychology
measures, depression and anxiety, but do not hypothesise
whether they expect a positive or negative relationship,
or no relationship (which would be expected for discri-
minant validity).

Nine studies had a longitudinal aspect to their study
design. Four hypothesised change in response to an
intervention, with some evidence for the RSA and CRS
in carers [65], an RCT found no effects of an interven-
tion on the RS-14 in carers [49], and another reported
improvements over time in the CD-RISC for carers but
the data is not presented to support this claim [54]. There
was partial support from a longitudinal cohort study for
the DRS in carers [61]. Three did not specify hypotheses,
but report improvements in the RS for carers in a grief
coaching intervention [31], improvements in the CD-
RISC 10 for carers in a grief intervention [59] and no dif-
ference in the BRS for carers in an arts intervention [40].
Test-retest data is required for the measures in these
populations to help evidence stability of the measures
when no change is anticipated. This will help confirm any
changes found in response to an intervention are not ran-
dom but an effect of the intervention.

Some studies are also likely to have been insufficiently
powered to detect small effects which could provide sup-
port for construct validity. For example, with a power of
0.80 ($=0.20) and «a of 0.05 a sample of 85 participants
is needed to detect a small-medium sized correlation of
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r=0.3 [88]. To illustrate, Kimura et al. [29] did not find
hypothesised associations between carers resilience and
clinical characteristics of the care recipient but reported
significant correlations between carer resilience and
carer indicators of mental health. All correlations with
resilience reported in this study, with the exception of
the carer’s depression score (r=-0.405), had effect sizes
below 0.35 which the study sample size (n =43) was too
small to detect using standard «=0.05, $=0.20 param-
eters. The insufficient powering of this study therefore
reduces the likelihood that the statistically significant
results showing associations between resilience and anxi-
ety, and resilience and hopelessness reflect true effects,
and may also mean that failure to find significant hypoth-
esised relationships between resilience and other meas-
ures could be false negatives reflecting small sample size.
Studies with small sample sizes therefore need to be
interpreted with caution, and study sample size should
be considered when weighing evidence in the evaluation
of measure validity. Future research should aim to clarify
how resilience is expected to influence outcomes through
establishing hypotheses, derived from a sound theoreti-
cal basis, and should ensure that studies are sufficiently
powered to detect expected effects.

Scoring and interpretation

Most of the studies lacked information on how the total
score for the measure used was derived (although this
should be available in the original measure development
papers) and how missing data was dealt with. There were
some inconsistencies between the original development
papers and the studies in this review in descriptions of
cut-points. Kimura et al. [30] describe cut points of the
RS measure in their study that indicate low, medium and
high resilience, but these do not correspond with the
suggested cut points of the original measure. The mean
score (5.50) for the RS reported by Fitzpatrick and Vacha-
Hasse [28] does not appear to reflect the scoring range
as proposed by the developers, and it is unclear how
this score was derived. Vatter et al. report data accord-
ing to low (1-2.99) and high (3-5) BRS scores, but these
categories are different to those specified by the scale
developers who note low resilience (1-2.99), normal
resilience (3-4.30), high resilience (4.31-5). There was
also some lack of clarity regarding whether the original
measure had been correctly administered, e.g. Sutter
et al. [42] indicate using a 36-item version of the RSA,
but further on state they removed seven items from a
larger, 45-item scale. Lack of detail regarding changes to
the scoring also featured. Stansfield [51] note the scoring
of the RS-14 items as ranging between 1 (Strongly disa-
gree) and 6 (strongly agree), with possible sores ranging
from 14 to 84. This is different to the original measure,



Windle et al. BMC Medical Research Methodology (2022) 22:298

but no adaptations are described. McGee [48] note they
adapted the RS-14 to a 3-point Likert scale (disagree, nei-
ther agree nor disagree, agree) from the original 7-point
scale, but no information is provided regarding the scale
range and how it was scored.

Future studies should ensure they are using the meas-
ure as recommended by the developers, and fully report
any adaptations they make to aid interpretation and for
future use by others.

Respondent burden and presentation

This domain had limited information on time to com-
plete the measure, with only one study, Bull [26], indicat-
ing the RS took 5-10 min to complete. None alluded to
the literacy level of the original measure. Although these
items are likely of more relevance to developers of new
measures, when applied in new populations who may
have different education and literacy levels than the pop-
ulations the measure was developed for, this information
would be useful to record, as any difficulties could invali-
date the measure. One study provided the full measure in
their paper [72]. The other measures are either available
freely from the developers or for a fee.

Implications of the results for research and practice
Identifying existing measures and examining the extent
to which they are appropriate for use in a different popu-
lation is a recommended first step in measurement devel-
opment, to avoid the considerable time required for the
development of a new measure [1]. This requires the
validity and reliability to be established in the new pop-
ulation. Only one study explicitly set out to explore the
validity of the RS-14, presenting some limited evidence of
convergent validity without clear hypotheses [48]. Most
of the papers presented a limited amount of relevant data
for our assessment, highlighting areas to consider regard-
ing the conceptualisation of resilience and the future
application and development of resilience measures in
these populations.

Based on this review, it is difficult to make firm rec-
ommendations regarding which measure may be most
appropriate, and users should consider the context in
which they wish to use it. We make some suggestions,
recognising that people need to make pragmatic choices
for research and practice regarding outcome measures.
Where reported, the internal consistency was graded
‘adequate to ideal’ in all the measures except for one
study [39]. Additional File 2 summarises how many stud-
ies report this data for each measure. Most of these are
applied with carers, and the (limited) data suggests the
RS, BRS, RS-14, RSA, CD-RISC 10 and CRS are reliably
assessing the target construct in carers, and the RS-14
and the BRCS in people with dementia.
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The evidence for construct validity was mixed, and for
studies with hypotheses, there were mixed results regard-
ing the effects, but these provide a useful starting point
for validating in future studies. For example, there is
some suggestion the resilience measures were associated
with measures of depression, anxiety, burden and quality
of life across the studies, with effects ranging from small
to large.

For those wishing to measure the impact of services
and interventions, evidence of responsiveness to the
effects of an intervention was limited in this review as
most of the studies were cross sectional. Of the studies
that hypothesised change over time in response to an
intervention, there was evidence from one study each for
the RSA and the CRS.

This is an important area for further development,
especially for researchers and practitioners who wish to
measure changes in resilience in response to interven-
tions and services.

As service evaluations often assess multiple out-
comes, it may be prudent to consider efforts to mini-
mise respondent burden by selecting a shorter resilience
measure. The RS-14, a widely applied measure in general
research and the short version of the RS was used in six-
studies with people living with dementia, providing some
(albeit limited) evidence of construct validity. The BRS
may also be a useful option with carers, but the focus on
bouncing back raise questions regarding how appropri-
ate this measure would be for people living with demen-
tia. The RSA and the CD-RISC were viewed as the more
psychometrically robust tools in the measures reviews of
Cosco et al. [14] and Windle et al. [13], but evidence of
their psychometric properties was lower in this present
review. This may be due to the application of a different
quality assessment criteria, but is more likely due to the
included studies not reporting data relevant for psycho-
metric assessment.Whatever the choice, this review calls
for researchers and practitioners to report psychometric
data to advance the field. For those with an interest in
the field of positive psychology, the Positive Psychology
Outcome Measure (PPOM) is validated for use in peo-
ple living with dementia and may be especially useful for
intervention studies [89].

A broader consideration is that dementia is a pro-
gressive disease affecting cognitive functioning, which
presents challenges when developing and administer-
ing outcome measures. Elsewhere, researchers have
demonstrated that people in the milder to moderate
stages of the condition are capable of providing reli-
able responses on widely used outcome measures [e.g.
[90, 91] and should be given the opportunity to provide
their opinions. As with all degenerative conditions,
there will be a point when psychometric assessment
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may not be possible. At this point, proxy measures
which enable another person to provide responses on
behalf of a person living with dementia are one option
to overcome this, yet none of the resilience meas-
ures in the review have a proxy version available. The
extent to which people with dementia may be unaware
of difficulties or changes they are experiencing may
influence reporting outcomes. Other research sug-
gests that people with dementia who focussed less on
memory problems, perhaps appearing less aware of
difficulties, also reported better well-being and mood
[92]. Although this effect may be interpreted as a form
of positive response bias, it may also be viewed as an
adaptive form of coping in some situations, focusing on
strengths rather than problems [93].

Researchers and practitioners may also need to con-
sider the specific type of dementia a person is living with,
and whether simple adaptations in the administration
of a measure may be required to best support a person
with different clinical presentations. Working with the
target groups in any adaptations or development of new
measures will help ensure questions are appropriate and
understandable.

Strengths and weaknesses of this review

Following piloting of the checklist [21], additional crite-
ria were developed to assist in applying the checklist to
studies that used an existing resilience measure, such as
those identified in this review. Unfortunately, the scoring
of the included studies was hindered by the absence of
psychometric information in some of the studies, and in
this respect, scores reflect how well publications report
psychometric information. This also does not necessar-
ily mean the resilience measure is not suitable, and we
encourage future users of resilience measures in these
populations to report information to advance knowledge
and inform further reviews. Given the number of studies
identified it was beyond the resources and the timescale
of this work to contact individual authors for further
information.

The checklist could also be considered overly strin-
gent. For example, a checklist item under the ‘conceptual
model’ domain requires studies to state whether a single
scale or multiple sub-scales are expected. Whilst a num-
ber of studies noted the number of items in the measure
they applied, they did not explicitly state whether it was
a single-scale or had sub-scales. The domain of ‘respond-
ent burden and presentation’ reflects the time taken
to complete and the complexity of a measure, and the
extent to which a measure is in the public domain. With
the exception of one study using the RS which reported
completion time, it was not possible to ascertain this
information. We suggest this domain is more relevant to
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measurement development than the application to stud-
ies using a measure, as this information is not usually
included in primary research, and when included often
refers to total study time rather than individual measures.
However, few checklists are available and the application
of the checKklist in this review enabled a systematic psy-
chometric assessment of the resilience measures in these
populations.

We did not include ‘cognitive impairment’ (nor any
truncations/derivatives) in the search terms. This was
due to the phrase capturing literature on cognitive
impairment relating not only to dementia, but also other
neurological conditions such as stroke and/or learning
difficulties, which remain outside the scope of the cur-
rent review. We note however that including Alzheimer’s
Disease and other variations would enrich the breadth of
papers and extended our clinical population search terms
to incorporate Alzheimer’s Disease (including rarer vari-
ants such as Posterior Cortical Atrophy).

Conclusions

This study systematically identified nine resilience meas-
ures applied in 51 studies examining the resilience of peo-
ple living with dementia and their carers. We critically
reviewed the measurement properties and applicability
from the available psychometric data using a standard-
ised checklist adapted for purpose. To our knowledge,
no previous study has undertaken this research and our
work contributes important new findings.

Notably most of the studies (N=43) were cross-sec-
tional designs and most studies used resilience meas-
ures with dementia carers (N=47). All the identified
measures require further psychometric evaluation in
both these populations, and we encourage researchers to
report relevant data in their publications to help advance
the evidence base. With the exception of the CRS (which
requires further psychometric evaluation) the measures
were not developed with, and for dementia carers and
would benefit from further investigation so as to sup-
port their use in future research and practice. This could
ensure the existing measures comprehensively reflect
their personal experiences of resilience, together with the
growing conceptual understanding of resilience in this
population.

Only three studies measured the resilience of people
living with dementia, with one study measuring the
resilience of both carers and the person with demen-
tia. Further research to understand the experience
of resilience for people living with dementia is war-
ranted. This could establish the extent these experi-
ences are reflected in current measures in terms of
the underpinning conceptual model, whether existing
measures could be adapted and updated and whether
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a proxy version could be developed. Further work to
establish a new measure may need to consider meas-
uring resilience beyond the individual and include
their families and communities as sources of resil-
ience, reflecting contemporary thinking in interna-
tional policy which recognises that resilience can be
strengthened at three levels: individual, community
and system/society [94] as corroborated in a system-
atic review examining the conceptual basis of resil-
ience [6]. Practitioners might be served to consider
these broader conceptual aspects of resilience in
assessing and formulating support for this population.
People living with dementia and carers should be cen-
tral to any measurement development or adaptation,
in order to embed their lived experiences.
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