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Abstract

Falls prevention in hospital continues to be a research priority because of the poor health outcomes and financial bur-
dens that can arise. Recently updated World Guidelines for Falls Prevention and Management strongly recommend
evaluating patients’concerns about falling as part of a multifactorial assessment. The aim of this systematic review
was to evaluate the quality of falls risk perception measures for adults in a hospital setting. This review was conducted
using the Consensus-based Standards for the selection of health Measurement Instruments guidelines and provides a
comprehensive summary of these instruments, including psychometric properties, feasibility and clinical recommen-
dations for their use. The review followed a prospectively registered protocol, in which a total of ten databases were
searched between the years 2002 and 2022. Studies were included if the instruments measured falls risk perception
and/or other psychological falls constructs, if they were conducted in a hospital setting and if the target population
contained hospital inpatients. A total of 18 studies met the inclusion criteria, encompassing 20 falls risk perception
measures. These falls risk perception instruments were grouped into five falls-related constructs: Balance Confidence,
Falls Efficacy/Concern, Fear of Falling, Self-Awareness and Behaviour/Intention. Two of the patient reported outcome
measures (PROMs) received Class A recommendations (Falls Risk Perception Questionnaire and the Spinal Cord
Injury-Falls Concern Scale); however, this rating is only applicable for the populations/context described in the studies.
Thirteen PROMs received Class B recommendations, solidifying the need for further validation studies of these PROMs.
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Introduction

Fall-related events are a major global public health issue
resulting in approximately 684,000 deaths each vyear,
with a further 172 million people impacted by a short or
long-term disability due to a fall [2]. In a hospital envi-
ronment, patient falls are one of the greatest sources of
patient harm, with an estimated 700,000 to 1 million
people falling each year in the United States of America
alone [3]. The increasing economic burden to healthcare
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organisations from patient falls has been well docu-
mented and is expected to rise due to an ageing popula-
tion [4]. There is no clear, single efficacious intervention
for falls prevention in hospital, however partnering with
patients and/or their families to develop individualised
fall prevention plans is strongly recommended [5]. Col-
laborative decision-making between the patient and cli-
nician results in greater patient satisfaction and improved
health and safety outcomes [6]. Therefore, understand-
ing the patients’ perspective creates an opportunity for
health professionals to explore these influences, creating
drivers for change [7].

Patient reported outcome measures (PROMs) can be
used by health professionals to determine patients’ views
of their symptoms, functionality and their health-related
quality of life [8]. The use of PROMs enhances patient-
clinician interaction, as patients are considered ‘the
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expert’ of the impact of interventions on their symptoms,
quality of life and functional capacity [9]. PROMs in the
form of fall risk perception measures may provide health
professionals with the opportunity to capture patients’
perception in a clinical setting and to collaboratively
develop suitable fall prevention plans. These instruments
differ to that of physiological fall risk assessment tools
(FRATs), which provide a rating or a score that reflects
the patients’ propensity for falling. There is limited evi-
dence on the predictive validity of falls risk screening
tools for inpatients, especially those that are considered
elderly [10]. In fact, high-quality evidence suggests that
the use of scored FRATSs do not lead to a reduction of fall
rates in hospitals [11-13]. Updated world guidelines for
falls prevention and management strongly recommend
including an evaluation of patients’ concerns about fall-
ing, as part of a multifactorial falls risk assessment [14].

Fall risk perception measures have been developed
over the years to measure various falls-related con-
structs. Examples of these include the falls efficacy scale
(FES) [15], fear of falling questionnaire (FFQ) [16], activ-
ities-specific balance confidence (ABC) scale [17], the
spinal cord injury-falls concern scale (SCI-FCS) [18],
self-awareness of falls measure (SAFRM) [19] and more
recently the self-awareness of falls in elderly (SAFE) scale
[20] and the falls risk perception questionnaire (FRPQ)
[21]. A previous scoping review identified the need for
further investigation into these validated tools, as some
studies have used these measures in a manner to which
they were not intended [22]. Previous reviews have inves-
tigated fall-related psychological outcome measures
[23, 24] and falls efficacy instruments for community-
dwelling adults [25]. However, these reviews were not
specific to an inpatient setting and a number of falls risk
perception instruments have since been published. The
Consensus-based Standards for the selection of health
Measurement Instruments (COSMIN) offers a frame-
work to systematically appraise and select instruments
for use in clinical practice [26]. Evaluating and summaris-
ing the measurement properties reported for these indi-
vidual measures provides an important contribution to
the evidence-based selection of PROMs [27]. Therefore,
the purpose of this review is to investigate and appraise
inpatient fall risk perception measures using the COS-
MIN guidelines. The recommendations from this review
will help to inform tool selection for falls prevention and
management in hospitals.

Aim

The overarching aim of this systematic review is to pro-
vide a comprehensive summary of the psychometric
properties of fall risk perception measures for adults in
a hospital setting. This review seeks to (1) evaluate the
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quality of falls risk perception instruments for use in
adults; (2) provide recommendations for the feasibility of
these measures in the context of fall prevention and man-
agement and- (3) identify any research gaps that would
benefit from further inquiry. These aims were devised
using the four key elements guided by Prinsen et al. [28],
which includes the construct, the population, the type
of instrument(s) and the measurement properties of
interest.

Method

Design

This review follows the COSMIN guidelines, which pro-
vide a framework for evaluating measurement instru-
ments and assessing the risk of bias of PROMs [26]. A
protocol was registered with PROSPERO International
prospective register of systematic reviews (registra-
tion no: CRD42022309582). This review also follows the
preferred reporting items for systematic reviews and
meta-analyses (PRISMA) checklist [1], given that the
PRISMA-COSMIN guidelines are under development
[27].

Search strategy

The authors consulted a research librarian about the
search strategy on three occasions in January and Feb-
ruary 2022. A formal literature search was conducted by
author ED in February and March 2022 of the following
databases: Academic Search Complete, CINAHL Com-
plete, MEDLINE, APA PsycINFO, APA Psyc Articles,
Web of Science, SCOPUS, Cochrane library, PubMed
and the search engine Google Scholar. The final search
was conducted 12 March 2022. The search was limited
to peer-reviewed, full-text studies published in the Eng-
lish language between 2002 and 2022. A COSMIN review
is usually conducted without a date restriction, however
the authors opted to use a twenty-year time frame to
establish the latest evidence, given the extensive nature
of falls research. The databases were searched using a
Boolean search strategy, which included key concepts
and their variations and truncated symbols (see Addi-
tional file 1). All identified papers were analysed by their
title, abstract, keywords and MeSH terms. The reference
lists of identified papers were also searched to uncover
additional studies. These search results were uploaded to
Covidence database [29], a software program for screen-
ing systematic reviews for a blinded review of the studies.
After de-duplication, authors ED and SC independently
completed a title and abstract screen of all uploaded cita-
tions. In the event of uncertainty, author KM moderated
the process until consensus was reached. The approved
screened records were obtained in full text by author ED
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and further evaluated by the research team to determine
their relevance to the review aims.

Study selection

All study designs were eligible for inclusion if they related
to instruments measuring fall risk perception and/or
other various psychological fall constructs such as effi-
cacy, awareness or fear of falling. COSMIN guidelines
recommend to include all PROMs measuring one or
more constructs of interest, rather than the most fre-
quently used PROMs [30]. Therefore, given the broad
definition of fall risk perception and associated psycho-
logical constructs, the authors discussed the suitability
of the instruments before determining their eligibility
for the review. The inclusion and exclusion criteria were
developed by all four authors and consisted of pre-
determined criteria. Articles that focused on physi-
ological falls risk assessment tools were excluded, along
with studies which did not include hospital inpatients
as the target population. Therefore, studies conducted
in residential care facilities, community-dwelling and
outpatient settings were ineligible. For the studies that
included mixed populations (both inpatient and outpa-
tient adults), consideration was given if a subgroup analy-
sis of both datasets was completed. Studies were included
if they focused on a PROM development or adaptation
of a falls risk perception measure. Studies were also
included if they reported on the psychometric evalua-
tion of measurement properties of a PROM, such as the
structural validity or reliability. Cross-cultural adaptation
and translational studies of falls risk perception measures
were also eligible for inclusion if they were conducted in
an inpatient setting. Letters, discussion papers and theses
were also excluded.

Data extraction and quality appraisal

Data extraction from the included studies was conducted
and evaluated in accordance with the COSMIN Risk of
Bias Checklist [31]. The purpose of conducting a qual-
ity appraisal in a systematic review is to assess the risk
of bias or ‘trustworthiness’ of the included studies [31].
Data was extracted into prepared tables by author ED
and co-verified by authors SC and KM for accuracy. All
authors have experience in quality appraisal and instru-
ment development, with author SC providing expert
guidance of the appraisal.

Initially, a data summary table was developed, which
detailed the author, year and country of study, the year of
tool development and author (if applicable), the primary
fall perception measure (otherwise known as the PROM)
and construct, target population and cognitive status,
setting, number of scale items, description of scale, inter-
pretation of scoring, test completion time and recall
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period. Secondly, the content validity of each PROM was
assessed using ten predefined COSMIN standards to
determine the relevance, comprehensiveness and com-
prehensibility of the PROM for the context, population
and construct [30]. This was completed through evaluat-
ing the quality of the original PROM development and
any additional studies available on the PROM in this
review. Each of the ten standards were rated as either
‘very good, ‘adequate;, ‘doubtful’ or ‘inadequate’ Using
the ‘worst score counts method; the results of all avail-
able studies were qualitatively summarised to determine
whether the overall content validity for each PROM is
sufficient (+), indeterminate (?) or insufficient () [30].

The remaining measurement properties assessed from
each PROM were structural validity (degree to which
scores of a PROM are an adequate reflection of the falls
construct), internal consistency (degree of interrelated-
ness among PROM items), cross-cultural validity (degree
to which performance of items on a translated or cul-
turally adapted PROM are an adequate reflection of the
items of the original version)/measurement invariance,
reliability (extent to which scores for patients who have
not changed are the same for repeated measurements),
measurement error (error of an individual’s score which
is not attributed to true changes in the construct being
measured), hypotheses testing for construct validity
(consistency with hypotheses, outcome or aims stated in
study) and responsiveness (ability of a PROM to detect
change over time) [31, 32]. Additional file 2 details the
measurement properties and definitions of these terms.
Criterion validity was not assessed due to the varied
nature of falls constructs and the current lack of gold
standard for falls perception instruments. Similar to con-
tent validity, each of the measurement properties of the
PROMs were assessed based on a risk of bias checklist
and received ratings of ‘very good, ‘adequate; ‘doubtful’
or ‘inadequate’ [26]. An overall result for each measure-
ment property was obtained by combining the results of
all available studies in the review and rated as sufficient
(+), indeterminate (?) or insufficient (—).

Finally, the results of all measurement properties from
the PROMs were pooled and assessed using the Modi-
fied Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) approach. The modified
GRADE approach is determined by (1) risk of bias; (2)
inconsistency; (3) imprecision and (4) indirectness, where
the overall quality of evidence was rated as high, moder-
ate, low or very low [26]. The quality of evidence indi-
cates the trustworthiness of the results, as assessed by the
authors. Grading of the evidence will not be provided for
an indeterminate result as per COSMIN guidelines [28].
Each PROM then received a recommendation (Class A,
B or C) [26]. Class A PROMs are recommended for use
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and the results within these measures can be trusted due
to sufficient content validity and low-quality evidence
for sufficient internal consistency. Class B PROMs have
the potential to be recommended for use but require fur-
ther research to assess their quality. Class C PROMs are
not recommended for use with high-quality evidence for
insufficient psychometric properties.

Results

From the initial database search, a total of 1569 citations
were identified and uploaded into Covidence. A PRISMA
flow chart of the systematic search strategy is shown in
Fig. 1, in which 17 full-text studies were obtained and
assessed for eligibility. Three papers were excluded
because they occurred in outpatient settings and another
due to wrong target population (registered nurses). Five
additional studies were sourced from reference lists and
citation searching, resulting in a total of 18 studies that
met the eligibility criteria.

Article characteristics

From the 18 studies, there was a combined total of 3180
participants with an average age of 70.35 years. A total of
20 fall risk perceptions measures were identified, with an
additional five single-item falls-related questions within
the 18 studies. The authors collectively agreed to exclude
the single-item scales due to insufficient information
about their content validity and psychometric properties.
Ten of the resulting studies pertained to the development
of a PROM. Table 1 displays a data summary table of the
18 included studies and ensuing PROMs.

Fall-related constructs

Given the diversity of the constructs featured in the
falls risk perception instruments, the authors formatted
the tabulated findings according to five fall-related con-
structs: Balance Confidence, Fall-related Self-Efficacy,
Fear of Falling, Falls Risk Awareness and Outcome Expec-
tancy. These were classified based on previous research
of fall-related psychological constructs by Moore and
Ellis [24] and Hughes et al. [54], with the exception of
Falls Risk Awareness. Prior research has shown that fall-
related constructs are comparable and often used inter-
changeably, which is why researchers are encouraged to
classify the constructs being measured to avoid confusion
[24, 54]. For example, Balance Confidence relates to an
individual’s belief about their ability to maintain balance
whilst performing functional activities [54], whereas Fall-
related Self-Efficacy pertains to a person’s confidence to
undertake functional activities without falling [15]. Simi-
larly, Fear of Falling refers to a person’s concern about
falling, however this is usually associated with avoidance
of activities and may include heightened emotional states
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[36, 54]. The construct of Outcome Expectancy pertains
to beliefs about the anticipated consequences of falling
[54]. The authors opted to include Falls Risk Awareness
as a construct, which draws upon the person’s under-
standing of their personal strengths and limitations [55].

Table 2 provides the overall ratings for each PROM
using the risk of bias checklist and quality of evidence.
Each box in this table contains two ratings, with the
exception of those listed as ‘not applicable’ or ‘not
reported’ The symbol in the top row of each box pertains
to the risk of bias rating, whereas the second row of the
box contains the quality of evidence rating for each meas-
urement property.

Content validity

According to recommendations, content validity should
be rated as indeterminate if there is uncertainty of
what has been done [30]. Therefore, the content valid-
ity of most PROMs was rated as indeterminate as it was
unclear whether patients were consulted on compre-
hensiveness and comprehensibility of the measure dur-
ing PROM development. Additional file 3 contains the
results of the ratings of each PROM for content validity.
Only two PROMs were rated as having sufficient content
validity (falls risk perception questionnaire [FRPQ] and
the spinal cord injury-falls concern scale [SCI-FCS]).

Psychometric assessments and quality of evidence

Each individual PROM was assessed for structural valid-
ity, internal consistency, reliability, cross-cultural validity,
measurement error and hypothesis testing for construct
validity. These are displayed in additional files 4 and 5.
No studies reported responsiveness and only two PROMs
featured measurement error (SCI-FCS and the Falls Effi-
cacy Scale-International [FES-I]).

Balance confidence measures

Four versions of the activities-specific balance confi-
dence (ABC) scale were reviewed in one study for inpa-
tients with Parkinson’s disease [41]. Both classical test
theory (CTT) and Rasch analysis was used to analyse
the psychometric properties of the four PROMs, with
the 16-item version demonstrating higher internal con-
sistency and reliability compared to the shorter scales.
The measurement properties of the ABC were improved
when a five-level response format (0=no confidence,
1=Ilow confidence, 2=moderate confidence, 3=high
confidence, 5=complete confidence) was rescaled
instead of the usual eleven-level rating scale (0%=no
confidence to 100% = full confidence).
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[ Identification

[ Screening

[ Eligibility

Identification of studies via databases ]

Records identified through database
searching

(n = 1569)

Duplicates removed (n =681)

Records screened Reports not retrieved due to

] > irrelevance (n = 871)
(n=888)

Reports excluded (n = 4):
i —>
Full-text articles assessed for : _
eligibility (n = 17) Wrong setting (n = 3)
Wrong population (n = 1)
Articles sourced from reference lists
< and citation searching (n = 5)

[ Included

18 studies involving 20 measures (some studies had multiple measures):

Activities-Specific Balance Confidence (ABC) scale — 4 versions (1)
Self-Awareness of Falls in Elderly (SAFE) scale (2)

Falls Efficacy Scale (FES) — 2 versions (2)

Falls Efficacy Scale-International (FES-I) (3)

Perform-FES (1)

Modified-FES (1)

Spinal Cord Injury-Falls Concern Scale (SCI-FCS) (3)

Falls Risk Perception Questionnaire (FRPQ) (1)
Self-Awareness of Falls Risk Measure (SAFRM) (1)

Fear of Falling Questionnaire-revised (FFQ-R) — 2 versions (2)
Falls Risk Awareness Questionnaire (FRAQ) (1)
Consequences of Falling While Hospitalized Scale (1)
Intention to Engage in Fall Prevention Scale (1)

Fear of Falling While Hospitalized Scale (1)

Confidence to Perform Without Falling Scale (1)

Fig. 1 Modified PRISMA flowchart of search strategy [1]

Page 5 of 19



Page 6 of 19

(2023) 7:58

Dabkowski et al. Journal of Patient-Reported Outcomes

(Odd4 pue -S34)
saileuuonsanb

y10q a313|dwod

(18010

wioly abuel 21035)
Builjey Jo) 451 ybIY
e Jo uondadiad e

(10128} |[EJUSWIUOI
-IAUS pUB UOIIPUOD
J1uoIyd-|euostad
‘Ajigow-|euosiad
Bupnseaw si01oe)

ani Ajp1n)
-osge=¢ 019N
10U Aj9Inj0sge =0
woly abuel susw

101Ul A|PAIIuboD
6601 Fs1eA 779

Bul|jes Jo ysu
POAIDDIF :1ONIISUOD

(Odyd4)
211eUUONSaND) UoI

Joyine

Aq padojprsp—y/N
©3J0Y YInos

pauyapun O} UIW G-/ 31edIpul $31035S YbIH -9)E1S 40 $2I0DG  -QNS 33JY3) SWM-/7  S|endsoy a1ed andy obe ueaw ggz=u -dadiad sy sjle4  pue[1z] e 12 10yD
(PoUIDUOD AIDA) [8€]
(#9 01 9| wouy abuel 01 (PaUJIDU0D 10e1Ul A|PAIIuboD Bul|jey 10} ‘|6 12 A3|paeA 1S3
21026) bul||ej Inoge |[e 3R 10U) | WO} S1eak {7/ 9be UBSW  UJIDUOD) :1DNJISUOD) JO Joyane [euibllQ
SuJaduod ybiy a1ed pabuel salIAIOR uon  ‘quswiieduwl adueeq [-534 JO UOISIDA Ay pue
pauyapun pa10dal1ON  -Ipul S21035 UYDIH  [PNPIAIPUL JO) S2I0DG SW9-9|  -Bljigeyal uanedu]  Yum synpe |Gz=u Uel|el| pa1epl|eA [/€] e 13 luuoieD)
Buyjiey Inoyum s1av
Bujwioyad ul sey [9€] | 12 maulL
(071 01  3dUSPYUOd [Ny=0| uosltad e 1eyy adusp 01 PasIAI 193
0 wolj abuel 2101S) 01 92UdPYUod 02 <3SN -4Juod :32NJIsuo) [S1] e 12 maulL
$7ay buiwiopad ulr - ou=(Q woly buibues 104 BLIS1ID UOISN|DU| (S34) 9/€28 :SJoyIne [euibuO
SOl  9duapyuodIaybly  3|eds e uo e sIAY Aj|Dejuoney  g'gFsieak |'|gabe  Adedyjd s|e4 ayi Jo PUBISZUMS
pauyapun ‘UIW  JO UBIP3|\  21BDIpUl 531005 YBIH  [BNPIAIPUI IO} S310DS SWa)-Z|  -lllgeyal 9INde-1s04  Ueaw synpe 0/ =u uolsian paxdepy  pue[g€] e 12 ging
2a.be A|buons 1uswedwil
10 9a1be ‘9a1besIp SAINUBOD pjiw 1o [91] Je 19 JoyAeQ
(Wa-G| 10} 09 01 G| ‘9a1besIp A|buois 101Ul A]PAIIUB0D Buljley A D44 |eulbuo ayy
woi} abuel 9101S) A941 Joyraym a1el (SIsAjeue /'8 FsIeak g/ JO JE9411DNJISUOD)  UO Paseq Joyine Aq
Jo4Jjo Sswuaned ydiym  doy-1sod ul pasod obe ueaw ‘ain1dely (4-044) pasinal padojansp - /N
HELEIPENE) =) Ul 01 | WOJ)  -0i4d UOISISA WiS1I-0) Aoy uon diy e buimoy|o} -3J[eUUONSIND VSN pue
pauyapun pauodalloN  -Ipul $24025 J1YDIH 9|eds adAy 1y Wwal-G|  -eyjiqeyal/endsoH synpe oy =u Bul|jeq Jo Jea4 [¥€] e 3o 1omog,
(Inoireysq annubod
JO SS2UIeME ‘UOIIED
-IpaW JO Ssaudleme
2albesip  ‘suonduny [edisAyd ssaualemy
(S0L 0117 APbuons=go1aaibe  Jo ssaudieme ‘JUsW 3SIY S|[ed 232N1ISU0D [07] e
wolj abuel 9101S) Abuons=| wolj  -UOIIAUS pue A19jes 10eUl A]PAIIUB0D  31eds (34VS) Aep)3 NAYS :2]eds 34YS
SSOUIBME SI S||e) S|9A3] SSaUIeME  AJIAIIDR JO SSDUDIRME J9PJO Ul S||e4 JO SSaURlemy Jo Joyine [eulbuQ
(5|00l 4O [9A9] Yoy e 31ed 91eJ 01 Pasn sem Bulinseaw sioioey} pue sieak Gg pabe 43S Y1 JO UOISIDA Aoyin]
pauyspun B1eP [|B) UIW Of  -IPUl $2102S JaybiH 9leds U 1d-Gy  -gns INoy) SWall-| 7 |eydsoH syuanedul oy =u yspping pardepy  pue [€€] e 12 11baig
(a1qed1dde
painseaw J1) Joyine pue
uonejndod (s)1nnsuod jJudwdojanap
Jo sneis pue ainseaw 100} JO Je3)
awn Buiiods 9leds aAnIubod pue uondadiad Anunod
pouiad [jeday uona|dwod1sd]  jo uonelaidiau| jouondudss@  swal 9jeds Jo 'ON bumas uonejndod 196ae] l1e) Krewnid pue sad>ua49)9y

3|qel Alewwins eyed | ajqer



Page 7 of 19

(2023) 7:58

Dabkowski et al. Journal of Patient-Reported Outcomes

pauyapun
pauyspun
pauyapun
pauyspun

paugepun

pauyapun

panodal JoN

Ul Gz=6G1

payodal JoN

95UIPYUOD
ybiy sa1esipul
21025 ybIy e 2Iaym
'Swall [enpIAIpUl
JO WwINs ueaw ay3
S 21025 [P101 BY ]

(87 01 / Wouy abuel
21026) bul||ej Inoge

uaouod ybiy a1ed
-Ipul $24025 JaybIH

(b 01 9 wouy

abues 21036) 404 Jo

S|oA9] Jaybly 21ed
-1pul 521025 JaybIH

9L 'SL'EL'9'Gsway
91 'Sl

€LTL9'G swy
91 'Sl

YL'EL'9’G swa
(92uejeq bul

-SO| INOYUM ALIAIIDR
oY1 bujwiopad ul
95U3PYUOD |Ng)
%001 01 (32Usapyuod
0U) 950 WOJj 3[eds e
Uo palel Wall yoe3

(PauladU0d K1an)

01 (pauladuod
|le1e10u) | woij
pabuel saniAlDe
|[ENPIAIPUI 0§ S210DS

2a.be A|buons

10 9a.be ‘Da1besIp
‘9a1besIp A|buoins
A341 Joyraym a1el
swuaied yoiym
Uiy 01 | Woly
3|eds adAy L

SW21l-G
SWaL-9
SWw21l-9

SWaM-9|

UEN

UOISISA WS)I-9

21nsul
uonel|iqeyay

|endsoy duiensn

uon
-elljiqeyas Juaneduy)

¢ < ISWW

10j BLISIID UoISNU|
sieak |/

abe ueaw ‘gd Yum
sjuaned /|1z=u

p31e3s 10U :JSININ
104 BLIDID UOISN|DU|
9y F0'€C="521005
ISINW UBsy
09FsIeaf €68

abe ueaw yum
synpe gzg=u

PC<IASWN

10} BLIDID UOISN|DU|
79FsIeaf €48

abe ueaw ‘ain1dely
dIAlRd Jo diy yum
syuaned zG| =u

1508V

NO9-D9VY

d9-20dv

9oueleq Buiso)
1NOYUM AlAIDE UR
Buiwioyad ur adusp
-4uoD) 310N11suoD)
(0gv) 9|e3s
95USpYUOD) 3dUEjRg
oy10ads-saniAnDy

9ouewopad

uo paseq bul|jey
JO 4P34 :1dN1ISUOD
$34-wiojad

Buijjey

JO JPa4 :12N1ISUOD
(4-044) pasinei
-2[UUONSIND
Bul|jeq Jo 1eaq syl
JO UOISI9A UBWISD

[vv]

1leyled pue ssuyon
1608V Jo Jouany
[ev]

‘o33 sinyliN 9pnO
'9-Dgv Jo Jouny
[ey] e 19 32194
'9-Dgv Jo Jouny
[£1] s19hw

pue [|3mod D8V
Jo Joyine [eulblQ
Ajey| pue [1¥]

‘[B 13 lUouBIYdURIS

8[e3s |-534 Moy

3y} UO paseq Joyine
Aq pardepe—y/N
pUBIRZIMS pUe [0Y]
RERERE INENEY

[vel

‘e 39 J9MOg Y-D 44
Jo Joyine jeulbuQ
AuewIaD

pue [6€] "|e 19 [91neq

pouad |jeday

awn
uonajdwod 3sa)

Bunods
Jo uonejaidiayu|

9esxs
jo uondudsaqg

SWwi9}l 9|eds Jo 'ON

bunias

uonejndod

Jo snyels
aA1nubod pue
uone|ndod )ab.ie]

painseaw
(s)1onnsuod
pue ainseaw
uondadiad
lle} Krewiid

(91qe>idde

J1) Joyine pue
judwdojanap
1001 JO Jed)
Anunod

pue saduaia4ey

(penunuod) | ajqeL



Page 8 of 19

(2023) 7:58

Dabkowski et al. Journal of Patient-Reported Outcomes

UlW 68°G M3IA
-193Ul pue UlW G9'S
110d34-J|9s 101Ul
K|I9AIIUDHOD 40
UlW 68°G M3IA
-193Ul pue UlW G9'S

(¥9-91

S 9|edS [eUIDLIO J9AD
-MOY 95 01 9| W0l
obuel 21005 91€1S
sloyiny) buijje
1N0ge uladuod ybiy
91edIpul $31025 YbIH
[51] 3[e3s eu

-16110 01 Bulpiodde
(0010101 Woly
sbuel 21035) Bul||ey

(PoUIDUOD AIDA)

01 (PauUladU0d

[[e 3R 10U) | WO}
pabuel saniADe
[ENPIAIPUI IOJ S310DS
EB{IEIs)

-Juod |Inj=0L 01
9DUIPYUOd OU=()
woJlj Pa103s S| 534
104 9]€DS [eUIBLIO Y3
— (PaUJIadU0D A1)
01 (PauUladU0d

|[e 3R 10U) | WO}
pabuel $2100s
U21YMm Ul 9105 |-534
31 JO SWa Q| ISIY
3yl WOl pa133]|0d

/1 <3SWN

10§ B3O UOISN|DU|
LEFIVC

1521025 ISWIN

Bul|jey 10}

UJ92U0D) 112NISU0D
[-534

Bul|ej InoyIm s1Qy
Bulwiopad ul sey
uosiad e eyl adusp

8¢€]

‘[e19 A9|pieA 1-534

Jo Joyane [eulbllQ

[9€] e 3o maul].

0} pasiAal Ja1e| [G1]
‘e 39 11aul] 1534

Jo Joyane [eulbllQ

pauyspun  1odal-f9s :pasiedwll  INOge uIdU0d ybiy Sem elep S34 eyl SWIR1-9 | uon  |'9Fsieak /| g abe -Juo) :10NJIsuo) Auewian
pauyapun A|I9AIIUDOD 104 21edIpUl S2105 YBIH papiodal sioyiny SWY-0l  -Bl|IQRYSI DLIBLDD  UBSW S}NPeR oG | =U S34 pue o] |e 12 Jane
Bul|jes noge
UJ21uU0d 1odal
10e1Ul A]PAINub0oD) -§19G 32NJISU0D)
(#9019 [(sSIIERNIFSEN dnoub 159101-1591 (S [81] e 19 SANY
woly 3buel 210G) 01 (PauUladU0d 10} s1eak /¢ 'dnoib  -|DS) 8|S UISDUOD) -|1oMsog :SD4-DS
Buijie; inoge [[e 3R 10U) | WO} 1591-24d J0j 518K 9¢ s|je4-Ainfu) piod Jo Joyine |eulbuQ
uladuod Yoy e a3ed pabuel sa1IAROR sjeydsoy sbe uesaw ‘DS [eulds ay3 JO UOISIDA |izeig pue [Gy]
pauyapun papodalJON  -Ipul $21035 UYBIH  [ENPIAIPUI IO} S2100G SW1-9| uoney|iqeyay  yumsynpe el =u  3sabnuod-u ‘|e 19 PlR|\-21UBJED)
(91qe>idde
painseaw J1) Joyine pue
uonejndod (s)32n13suod juawdojanap
Jo snmeis pue ainseaw 1001 JO Jed)
swn Buriods 9ess aAnIubod pue uondadiad Anunod
pouad [jeday uona|dwod1sd]  jo uonelaidiaiu| jouondudss@  swall 9|edS JO 'ON bumes uonejndod jabie] l1ej Arewnid pue saduai9)9y

(panunuod) | sjqel



Page 9 of 19

(2023) 7:58

Dabkowski et al. Journal of Patient-Reported Outcomes

pauyapun

pauodal 10N

(ovL 01

0 Woly sbuels 310dS)
Bul|jey InoyIMm san
-1nnoe bups|dwod
Ul 92Uspyuod
Jaybiy =1ed1pul
$2J025 JaybIH

1uaWaalbe sa1ed1pUl
040 21025 e pue sl
S||ej JO UonPWIISD
-J9A0 1eDIpUl $9J0DS
aAnebau usied
By Aq il s|jey
Bupewnsaispun
91RJ1SUOWISP SI0DS
SISO ‘SSaUleme
SL S|jey Ul safed
-SIp 91eDIpUl $2402S
12b.e7 'sbunel
Juaiied ay} woly

1U3pYUod
Aj219|dwod =01

01 JU9pYuod ||e 1e
10U=( woij bul
-Buel ajeds e UO AR
SIIUAIIDR J0) $310DS

9ouspuad

-opul 213|dwod =/
01 ‘919|dwod 01
3|geun = | aIaym
9|eds Uy 1d-/£ e UO
paInsesaw s| (ssau
-aleme AJojedpiiue)
uond3sgnNs piyL
J91Rg Yonu =g

01 3SIOM Yonul = |
2I9YM 3[edS 1Y
1d-G e UO paInseaw
SI (ssaualeme Jusb
-12W3) UoNI3sgNS
PUODSS "SNP
ou=g 01 bul||ey
JO{SI paseaunul

JOOPINO 10§ SWRY-§
'S3I1IAI1DL J00pU 10}
SWBN-6) SWall-p |

payodail

10U SN1e1s 9AIIUbOD
o/ FsSIedk 56/

40 abe ueawi

yum sausied

sjeydsoy duiensn ouesb gg=u

(sioyne Aq
paqlosap se) bul|jey
JO 1834 :32NISU0D
(4 534-W)

3|eds Aoeoyyg
S||e4-PayIPON 241
JO UOISIaA Youal4

[8¥] 1812 [IIH 'S34-W
Jo Joyine [eutbuQ
9duel4 pue
VAZRCRCRIIIENY

sbupes uepulPd Apealb=1| aiaym  (Ssauateme-J|as A1} 81 Z IS ssaudlemy
UOISIaA ay1 bunoengns  sjeds sy idgeuo  -edipnue pueush 10} BLISIID UOISNPU|  SIY S|[e4 :1DN1ISU0D joyine
juaned ayy 1oy Aq paie|ndjed ale paInsesw s| (ssau -12W3 ‘|en31da||a1ul Y08 FsIeak /6'// (WY4vS) Aq padojpasp—y/N
UlW 07 pUe UOISIaA U095 Yo Joj  -2IPME [BNIDJ||R1UI)  BulNseaw sUodas uon abe uesw 2INSea| XSty s||eq eljesisny pue
(]9A] JUSLIND) BUON  UBDIUID JOj Ul O] $310DS SSAUIRMY uo23sgNs Isi4  -gns 9a1Y1) SWal-1 € -Blljigeyal uanedul synpe [p=u Jo ssauatemy-§19S  [61] 18 32 2MeyIN
(31qed1dde
painseaw J1) Joyane pue
uonejndod (s)1nasuod judwdojansp
Jo sneis pue ainseaw 100} JO Je3a)
awn buniods 9eds aAnIubod pue uondadiad Anunod
pouiad [jeday uona|dwod1sd]  jo uonelaidianu| jouondudss@  swal djeds Jo 'ON bumas uonejndod 196ae] l1e) Krewnid pue sadua49)9y

(Panuiuod) L 3|qel



Page 10 of 19

(2023) 7:58

Dabkowski et al. Journal of Patient-Reported Outcomes

MIIAIUI
pauUYSpUN  9JB) O 9B} UIW-0F
pauyepun Ul 0c-=§
pauyapun paiodal 10N

(soLoriz

woi} abuel 3101S)
SSauaJeme sl s||eJ
4O [9A9] ybiy e 31ed
-Ipul $21025 JI3ybIH

(#9019

woi} abuel 3101S)
Bul|jes Inoge
uJaduod ybiy e a1ed
-1pul 521025 JaybIH

(r9 0191

wiou) 9buel 21035)
Bul|jes Inoge
uJ9du0d ybiy e 2180
-Ipul 521025 JaYbIH

2albesip
Ajbuons=g o3 aa.be
Albuons=| woly
S|9AS] SSaUBIBME
91eJ 0} PAsn sem
9[eds a1 1d-G v

(PoUIDUOD AIDA)

01 (PaUladU0d

|[e 3R 10U) | WO}
pabuel saniADe
|[ENPIAIPUI 10§ 21005

(PRUIDUOD AIDN)

01 (PauUladu0d

[[e 32 10U) | WOl
pabuel sanIAROe
[ENPIAIPUI IO} S310DS

(Inoineysq aAIIubod
JO SSaURIEME ‘UONIeD
-IPW JO SSaURIeME
‘suoduny [eaisAyd
JO SSaURIPME JUSW
-UOJIAUD pue A12)es
AUAIIDR JO SSaUDIRME
Bupinseaw s101oe}
-gNs INoJ) SWIA-17

SWa-9|

SWa-9|

slendsoy Ausian
-1UN [eJIPaW 331y}
woyj syusiedul

pumas uon
-ell|igeyal yusnedu|

Bumas uon
-eyljiqeyal Aieisl

1De1ul A|PAIIuboD
€81 Fsiedh zo0L
abe ueawl

slinpe gp9=u

pavodal

10U sN3eIS SAIIUb0D)
s1eak g JO obe
ueawl yum DS 219(d
-Wwodul 40 919|dwiod
YlIM s}npe 9g=u

pavodal

10U sN3eIS SAIIUb0oD)
G6FsIeak g€ Jo
abe uesaw yum DS
YHIMsinpe yg=u

ssaualemy
3SIY S|[B< 2312NJISUOD
34vS

DS e yum ajdoad
1o} Buijjey Inoge
uJ9dU0d 1odal
-J[9S 32NJ1SU0D
(SD4-1DS) 9[e2S
uIaou0) sjje4-Ainfu)
pioD [eulds ay1 jo
UOISIDA UBIDIMION

Bul|jes noge
UI92U0d 1odal
-§19G 32NJISU0D)

(SD4-1DS)
3|BDS UJDUOD) S|jed
-Kinful psod jeurds
3U1 JO UOISIaA 1By

Joyine

Aq padojanap—y/N
uemie|

pue [0z] '[e 38 NAYS

(81132 sAny
-[[9MSOg :SD4-1DS
Jo Joyine [eutbuQ
[05] '@ 18 usspleoy

[8L] e 12 sAny
-|1emsog :$D4-1DS
Jo Joyine jeulbuQ
puejiey pue

[6v] IndeAypoweld
pue [nyeAypoweld

awn

pouiad [jeday uona|dwod 1s3]

Bunods
Jo uonejaidiaqu]

3ess
jo uondudsaqg

SWwi9}l 9jeds Jo 'ON

bumeg

uonejndod

Jo smeis
aAIubod pue
uone|ndod 1ab.e]

painseaw
(s)1on13suod
pue ainseaw
uondadiad
l1e} Krewinid

(o1qed1dde

J1) Joyine pue
jyuswdojanap
1001 JO Jes)
A1unod

pue saduaiajay

(PanunuOd) | 3jqey



Page 11 of 19

(2023) 7:58

Dabkowski et al. Journal of Patient-Reported Outcomes

(#9019 woy

(P2UIDUOD AIDN)
01 (PauUladu0d

AVEI]
-lredwir Alowawl
wl91-buo| pey 99
wsw

-Jledwi Alowawl
ULID}-10YS PeY %6 |
£'gFsieak |'cg abe

[8€]
‘e 19 A9|pieA 1-534
Jo Joyane [euiblQ

obues 21005) bul||ey [[e1e10U) | woly uesw ‘ainideyy diy Bul|jey 10} spuefid
Inoge wiaduod ybiy pabuel sanIAnOe AM1oey e BUIMOJ|0) SHNPE  UJIDUOD 1DNIISUOD  -YIaN Y3 pue ¢S]
pauyspun UlW $—¢  91edIpul $310S YBIH  [ENPIAIPUI 10} 521005 SW1-9| Buisinu pajis 00L=u’l dnoin I-534 1813 %4(IpayassIA,
A2
KIA=G 01 |31
|[eIe10U=| WOl
9|eds 1y 1d-G
BN
KIA=G 01 |31
|[eIe10U=| WOl
9|eds 1y 1d-G
3] 9|eds Jad sy E Bul|jey
9|11 9|eds J1ad sy KIA=G 01 K|oy! 4O I3y PAAIRID
3111 3[eds Jad sy |[eIe10U=| WOl pazi
(G 01 6 Wiy obuel 9|eds 1y 1d-G -leudsoy a)iym |je}
2103G) 9bebua 01 3albe Apuons=g pip A3ya J1 Ainful jo
UoNUSIU| pasealdul 01 931besip pooy[a3l] PaAIRDIS
MOUYS 531025 JaybIH Albuons=| woly pazi|eydsoH
(87 01/ wouy obuel 9|eds 1y 1d-g 3|Iym buijed jo
2102S) sodousnbas  9albe Ajbuons=+ pooy|[ay7 PaAISdIS
-U0D JO SSaUdJeme 01 9a1besip 3eds
Jaybiy a1edipul Ajbuons= woi uonuUIA3.d |[e4 Ul
$21025 JaybIH 9|eds Ly 1d- abebu7 01 uonuAU|
(8 01/  PaUWIdUOD AldA=1, 3|eds pazijel
pauyapun woi} abuel 9101S) 01 PaUIdUOD B w1 9|bulg -1dsoH 3|1y buijjed
pauyapun uJadu0d Jaybly 2180 1eJ0U=| Wolj w3yl 3|buls Jo saduanbasuo)
pauyapun -Ipul $21025 JYbIH 9|eds Ly 1d- w1 9|bulg 9|eds pazijendsoH
pauyspun (5€ 01 / Wouy abuel 2albe Abuons=g SWR-6 101Ul A]PAIIUBOD 91y Buljjeq Jo Jes- loyine
pauyapun 2102G) 9DUIPYUOD 01 221bes1p SWIR1-7 | /S€1 FsIeah 669 9|eds buljje4  Aq padojersp—y/N
pauyapun Jaybiy a1edipul Ajbuons= woi Swa-/ abe ueaw INOYIAN WO VSN pue
pauyapun payodal 10N $91025s 12ybIH 3|eds Jay 1d-g SWal-/ SHUN 21eD 2INdY Synpe gs|=u 01 9DU3PYUOD [15] e 19 ]ogmL
(o1qed1dde
painseaw J1) Joyine pue
uonejndod (s)1nasuod jJudwdojansp
Jo snjexs pue ainsesw 1001 JO Jea)
awn buniods 9eds 2AnIubod pue uondadiad Anunod
pouad |jedsy uona|dwod1sd]  jo uoneiaidianu| jouondudss@  swal djeds Jo 'ON bumas uonejndod 1961e] l1e} Krewnid pue saduai9)9y

(panunuod) L ajqey



Page 12 of 19

(2023) 7:58

Dabkowski et al. Journal of Patient-Reported Outcomes

Apnis siy3 1oy uoneindod juanedul ay1 Ajuo papnppul am Yaiym ul paxiw sem uonendod Apnis |

9]edS WIddU0D s|jej-Ainful piod [eulds §H4-/DS ‘Ainful piod jeulds (DS ‘Sinseaw
3SI S||e} JO SSDUBIBME-J|DS IWYY/S ‘D1edS (F4YS) A143P|D Ul S||B) JO SSaUDIRME-[IS VS ‘DSEISIP S,UOSUBIRd (d ‘UOIIRUILIEXD 91E]S [RIUSW-IUIW JSWIN (DdY4) 41euuonsanb uondadiad ysu s||ey Ddy ‘2i1euuonsanb ssauaieme
SISU S||ey Oy ‘Bul||ey JO Jedy 404 ‘PasIAI-aiieUUOISIND Bul||ey JO Jed) Y-D 4 ‘|euOIIeUIRIUI-3|edS A2RDLYD S||By |-5T4 ‘D]eds AdedLya s[4 S ‘BulAl] A|Iep JO SINIAIDR STV ‘3|edS 92USpYu0d ddue|ed dY1dads-salHAIIdE DY

S1010B) sl
JO ssaualeme Jaybiy
$91PDIpUl 21005
13yB1y e yd1ym ul
‘suiod 77 4O 210DS
[P10) WNWIXew e
Buipiroid ‘payybrom

S211S110RIRYD
129)95 Jo uondadiad

10 sSauUleMP
$s955€ 01 SUoNsanb

(s|eydsoy a1eedas

suonsanb  omy) uoiey|igeyai

ENENoRPENIET]
-Z|\ 9By 0} paiou
sem uosiad auo
Janamoy ‘pariodal
10U SN1e1S 9AlIubOD
'/ Fsleak 0g abe
ueaw ‘syuapuodsal

Buijiey

10} 510108} ¥{SH JO

uondadniad pue ssau
-91eMy 12NJ1SU0D joyine
(Ovdd) Aq padoprsp—y/N
34IRUUONSINY) SSAU epeue) pue

pauyspun Ul G| 2IBM SIDMSUY as10yd 3 dninw-6| puealeda1ndy  pasijendsoy gg=u -3lemy 3sly s||e4 [£5] e 19 suaim,
(91ge>idde

painseaw J1) Joyane pue

uonejndod (s)1Pn13suod juawdojanap

Jo snieys pue ainseaw 1001 Jo 1e3)

swn buriods 9lesxs aAnubod pue uondadiad Anuno>

pouad |je>ay uonajdwodisal  jo uoneyaidisyul jouondudsag  swall 3|eds Jo 'oN pumas uonejndod jabie] l1ey Krewiid pue saduaia)9y

(penunuod) | 3|qel



Page 13 of 19

(2023) 7:58

Dabkowski et al. Journal of Patient-Reported Outcomes

31es Buijjeq
MO MO 91eI9PON MO PaSSaSSE JON  SHUN 94D 31NdE  INOYLIAN WIOLIS]
B) dN - dN - V/N + - ¢ ursynpelspio 01 93UsSpyuod
S1RISPON
(1eyy 'uelb (SD4-1DS)
-9MJON ‘95961 Ainfup 9|edG UJadUoD)
21eI9PON 21BI9POY\  d1BIBPOY  -10d -Uel|izelg) 91RI9PON 91RI9PON ybIH plod jeuids e s|je4-Ainful
v 4N - F + ¥ + F + Yum synpy pioD) [eulds
EMIETeleIIY] MO 91eI13PON passasse 10N synpe pasl
| dN + dN + V/N + dN ¢ -lendsoyusp|o S34-UWliojled
uoney|iq (I-534) leuon
91eI9PON S1RISPO|N  1RISPON ybIH 91RISPON Passasse JON  -Bya4 dUjelab Ul -eulaiul—aleds
g dN + + + V/N + + é SHNpe JspIo A5e2143 5|64
uoney|iq UOISIDA WY
MO S1eI9PON 21RI9PON passasse JON  -eyal dLeuab ul 0l (S34) 3[e>s
g dN - dN + V/N + 4N l SHNPe J9pI0 A5e21y3 5jeq
91BISPON (S34-W)
91RI9PON 91eISPON (Youa14) 91RISPO 91RISPON passasse 10N synpe pasl 3|eds Aoeoyyg
g dN + dN + + + + ¢ -leudsoyuspio  s|le4-payIpPon
UOISI9A W) 7|
uoneyjiqeyas  (S34) oeds Aoed
912I9PON Mo 21RISPO MO passasse 10N ainoe-1sod Ul -UJa S||ey dY3 Jo
g dN + dN + V/N + - 1 S)Npe Jap|0  UoIsIaA pardepy
AOD21Yo~jas palp|al-{|py 3ONIISUOD)
ubIH ubIH ybIH 91BISPO poassesse1ON - dd Yim synpe
g dN + dN + V/N + + l pasijexdsoH [P¥] 15-D9V
YbiH ybiH ybIH S1eJI9POW passasse 10N dd Yum synpe
g dN + SN + V/N + + ¢ pasijendsoH [€¥] NO9-DAY
ybIH ubIH ybIH 91BI9PO passasse10N  dd Yim synpe
g dN + <IN + V/N + + 1 pasi|endsoH [cy] d9-DaV
UOISIoA W) 9|
(Ogv) 9|83
9dUIPYUOD
ybIH ybiy ybiH S1eISPON passasse 10N (dd Yim synpe  aouejeg dyidads
d dN + uN + V/N + + i pasijendsoH -SNIANDY
30UBPYUOD a2UD|DQ :12NJISUOD)
Aupijea
19NJ35U0d
puisn 10} bunse) 10113 Aypijea A>ud)sisuod Aupijea Aypijea uone|ndod
suonepuaWWOddY  ssauaAisuodsay sasaylodAH juswsainsealy Aujiqeldy  [eInynd ssoi) |eusaiu| |ean3d>nns SUIEMIL)p) paiabie] 3jeds

sbupies A1jenb pue sbuipuy jo Alewwns g ajqel



Page 14 of 19

(2023) 7:58

Dabkowski et al. Journal of Patient-Reported Outcomes

(Ody4)
2JleuuonsanD
ybiH MO ybiH 91eI3POIN ybiH synpe pasi uondaniad
Y N + UN - V/N + + +  -jeudsoyssp|O IS slied
(Ovy4) auteu
Mo AISA passasse 10N Synpe pasi  -uopsany ssau
D) dN - dN dN V/N dN dN { -leudsoyuap|O  -atemy Ysiy s|jeq
(WH4VS)
uonel|igeyal 2INSeaN
21eI9POIN 21eI3PON 91eI9PON 21eI9PON pasSasse 10N 1uanedur ul Ys1y s|jed Jo
g N + N + v/N + + i SYNPEJIP|O  SSDUDIRMY-J[DS
UbIH 3125 (34vS)
ubIH ubIH (yspuny) ybIH ybIH passasse 10N synpe past - Ajap|3 ul sjje4 Jo
g dN + dN + + + + i -leudsoyusp|Q  ssauteMy-J|aS
SS3UAIDMD YSIJ SJJDj 1INIISUOD)
3|eds pazl
MO MO S1eISPON MO pas$aSSE JON  SHUN 91D 3Inde  -[e)dSOH S|IYM
p) dN - dN - V/N + - ¢ ulsiinpeJsp|o Bulje4 jo Jeaq
SW2M 9
aineydiAPRd  (Y-D44) pasiaal
ybiH ybiH (uewaD) ybiH ybiH passasse 10N Jodiy e Bumo|  -aureUUONSIND
| dN + dN + + + + ¢ 194 sinpe Jepio Buije4 jo seaq
swiay G|
el (4-044) pasiral
ybiH 91eI9PO ybiH 91RISPON passasse1oN  diy e BuIMOj|0)  -241BUUOISIND
| dN + dN + V/N + + 12 SHNpe 1=pj0 Buije4 jo 1eaq
buijjp4 JO iDa4 :1ONIISUOD)
Aupijea
19NJ43SU0D
puisn 10} bunyse) 10119 £>ua)sisuod uonejndod
suoljepudwWIWIOddY  SsdudAIsuodsay sasayjodAH juswainsealy Ajiqel@y  [einnd ssoi) |eusa1u| |ean1dnns pa19bae] 9Jexs

(panunuod) g ajqey



Page 15 0of 19

(2023) 7:58

Dabkowski et al. Journal of Patient-Reported Outcomes

K|43pJo Ul S||ey JO SSDURIEME-J|3S F{/S ‘DSEISIP SUoSsuDjied Jd ‘UOIBUIWEXD 91€]S [RIUSW-IUIW SN (DY) 21euuonsanb uondadiad ysu s|je) Ddy4 ‘@i1euuonsanb ssauaieme ysu s|je} Oy ‘b

9]eDs UIdUOD s|jey-Ainful p10d |eutds §4-D§ ‘AInful p1od jeurds (DS ‘DINSEIW SI S||2) JO SSDUDIRME-J|S WYHVS ‘D]eds (4YS)
e} JO 183} JO4 ‘PISIADI

-aljeuuonsanb Bul|jey Jo 1eay Y-D44 ‘[eUOIIRUISIUI-3|BdS A2BDLYS S||e) -§T ‘D]eS AdedLya S||es ST ‘XSpul ANPI[eA JUSIUOD A ‘AMIpIjeA JUSIU0D A ‘BUIAl] A|1ep JO SAIIIAIIDE STV ‘9]8dS 32U3PYUOD due|eq dYIdads-sa1lIAlDR DgY

sanuadoud duswoydAsd Juspynsul D

D Jou Y J2YlIau a1e 1eyl SWOYd 9

A5UD3SISUOD [eUIIUI J0J DDUBPIAS AYI[enb-moO] 1se3)| 1B pue ANpIjeA JUSIUOD JUDLYNS 1y

payodal 10N N

d|gedijdde 10N /N

111D 3Y1 ||Y[N4 S0P (9]BISANS 10) NOYd SY1 JO SWID1I Y1 JO 9658 >:IUdIdLYNSU| 1 —

1UL1SISUodU| : F

a1enbapeu s1 Apnis ay3 Jo Aljenb 1o d|gejieAe UOIIBWIOJUI OU JO UOIIRWIOJUI YONOUS JON :@1eUlWIdIdpU]| :§

eI Y3 ||Y|NJ (3]ISANS 40) INOHd Y3 JO SWSM Y} JO %58 < JUIDLYNS :+

passasse Jou sem bulies 95U3PIAS Jo Aljenb |[eaaA0 33 ‘(Y/N) o|qedijdde Jou Jo (YN) pa1iodal 10U ‘(;) 91eUIWISISPUI DI9M S NSII USYM

9|e2S UONUaAald

MO MO 91eI2PO MO PasSISSE JON  SHUN 318D 9INde [e4 ur o6ebug
D) dN - dN - V/N + - ¢ UlsinpeJspio 0} uopuAu|
EllcelS
pazieudsoH
MO MO 91eI2POY MO PasSISSE ION  SHUN 3Jed 1nde 3|y buljjed jo
D) UN - AN - V/N + - i uIsynpeJsp|o  seduanbasuod
A2UD122dX3 AWOINO :12NIISUOD)
Anpijen
15N135U0d
puisn 104 Buysay 10149 Apijea £A>ud)sisuod Aupijea Aupijea uonejndod
suojlepudWIWOddY  SsaudAlsuodsay sasaylodAH juawainsealy Ayjigeldy  |ednynd ssos) |ewsdiu| |eanydnang juau0d paiabie] 9eds

(pPanuiuod) Zajqel



Dabkowski et al. Journal of Patient-Reported Outcomes (2023) 7:58

Fall-related self-efficacy measures

Falls-related self-efficacy measures featured the greatest
number of PROMs (n=7), compared to other fall-related
constructs. The FES-I featured in three studies [37, 46,
52], with inconsistent results for most measurement
properties, except for high internal consistency. Results
for risk of bias assessments for both the adapted ver-
sion of the falls efficacy scale (FES) and the modified-FES
(MFES) were also downgraded due to imprecision (sam-
ple size <100).

Concern for falling for those with spinal cord injuries
also featured through three translated validity studies of
the SCI-ECS [45, 49, 50]. Although these studies con-
tained a mixture of moderate to high levels of evidence of
psychometric properties, the SCI-FCS has sufficient con-
tent validity and internal consistency.

Fear of falling measures

Although the content validity was considered indetermi-
nate, the pooled results of the 6-item fear of falling ques-
tionnaire-revised (FFQ-R) demonstrated high-levels of
evidence for psychometric properties and is validated in
both English [34] and German [39]. The two-factor item
structure (degree of threat and harm outcomes) provides
a valid and reliable assessment of fear of falling in hospi-
tal. Compared to its 15-item counterpart, the 6-item ver-
sion is more feasible, however both versions are limited
to older adults with hip or pelvic fractures in hospital.

Falls risk awareness measures

Self-awareness of falls risk was measured in four PROMs,
with three of these measures assessed as moderate and
high levels of evidence. The Self-Awareness of Falls in
Elderly (SAFE) scale was assessed as high-quality evi-
dence for structural validity, internal consistency and
reliability from two studies [20, 33]. This scale has been
evaluated in Turkish and evaluates perceived awareness
of activity safety and environment, awareness of physi-
cal functions, awareness of medication and awareness of
cognitive behaviour in elderly patients in hospital [20].
The self-awareness of falls risk measure (SAFRM) was
downgraded to a moderate rating because of imprecision
(sample size < 100), however this was the only instrument
to measure both the patient and clinician perception in a
rehabilitation setting. Similarly, the falls risk perception
questionnaire (FRPQ) shows promise with sufficient con-
tent validity and high internal consistency («=0.948) in
an acute care setting.

Outcome expectancy measures

Only two PROMs with low levels of evidence featured in
this category. Although this construct largely pertains to
anticipated consequences of falling, the authors included
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the Intention to Engage in Fall Prevention Scale in this
category. Measuring behaviour or intention to partici-
pate could be plausibly viewed as an expected outcome.
Both the Intention to Engage in Fall Prevention Scale and
the Consequences of Falling While Hospitalised Scale
reported high internal consistency («=0.90 and 0.84
respectively), yet had insufficient information about con-
tent validity, structural validity and reliability.

Feasibility

The PROMs ranged from 5-items to 31-items taking
approximately 5-30 min to complete. Administration of
the PROMs by health professionals did not require any
equipment apart from a pen/pencil and the measure to
record answers. Two of the measures (SAFRM and Per-
form-FES) included a functional assessment, however
all of the equipment required for these are traditionally
available in rehabilitation settings. Several PROMs have
been translated and validated in other languages (FES-I,
FES, MFES, FFQ-R, ABC, SAFE, SCI-FCS).

Some PROMs were developed specifically for commu-
nity-dwelling therefore their relevance to an inpatient
setting may be doubtful. For example, in the ABC scale
participants with Parkinson’s disease are asked to rate
their perceived level of balance confidence when per-
forming common indoor and outdoor activities of daily
living. Activities such as “standing on a chair to reach”
or “ride an escalator not holding the rail” may not be
applicable to an inpatient setting, which highlights the
importance of establishing content validity in diverse
populations/settings.

Recommendations

As demonstrated in Table 2, only two PROMs received
Class A recommendations for sufficient content validity
and internal consistency (FRPQ and SCI-FCS). The SCI-
FCS is recommended for use to assess falls concern in
populations with spinal cord injuries. The FRPQ is rec-
ommended to assess falls risk perception in an acute care
setting, however as there was only one study on PROM
development for this instrument, further studies may be
needed to assess the use of this PROM in other contexts/
populations. Many other PROMs received Class B rat-
ings, indicating that further research on the psychomet-
ric properties of these measures is warranted.

Discussion

The overarching aim of this systematic review was to
provide a summary of the quality of falls risk percep-
tion measures for adults in a hospital setting. Generally,
PROMs can be used to detect physical or psychological
concerns, facilitate patient-clinician communication,
monitor or provide information about the impact of an
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intervention and monitor outcomes for quality improve-
ment [9]. Given the subjective nature of PROMs, the
COSMIN methodology provides a comprehensive evi-
dence-based framework to improve the selection of out-
come measurement instruments for clinical practice [26].
The literature search resulted in a total of 20 PROMs that
were categorised according to five fall-related constructs:
Balance Confidence, Fall-related Self-Efficacy, Fear of
Falling, Falls Risk Awareness and Outcome Expectancy.
This review has expanded on previous findings by Moore
and Ellis [24] and Hughes et al. [54] by proposing the
addition of Falls Risk Awareness as a falls-related con-
struct. Only two PROMs (SCI-FCS and FRPQ) received
Class A recommendations, from the Falls-related Self-
Efficacy and Falls Risk Awareness categories based on the
COSMIN criteria. Even so, these PROMs have been vali-
dated in specific patient cohorts, which are not generalis-
able to all populations and/or contexts. Therefore, these
Class A recommendations are established on the popula-
tions and contexts described in Table 1.

Many of the PROMs were developed prior to the pub-
lication of the COSMIN standards, which may explain
why patient populations were not included in the original
PROM development. Although COSMIN standards were
originally developed to evaluate the quality of studies on
the psychometric properties of PROMs [26], they could
also be used to guide PROM development. Research-
ers should consider the inclusion of cognitive interviews
with the patient population of interest as stakeholders in
the development of PROMs. Some of the PROMs such
as the ABC and FES-I, were specifically developed for
community-dwelling adults. As stated earlier, some of the
items in the ABC may not be relevant to a hospital envi-
ronment. A recommendation from Moore and Ellis [24]
is that measures of efficacy should be composed of items
specific to the task of interest, rather than using one over-
arching falls-related psychological measure. The five fall-
related constructs in this review, contained 13 PROMs
with Class B recommendations, which signifies that more
validation studies are needed for these PROMs. Typically,
new instruments are developed because validation stud-
ies are too slow to appear [24], therefore future studies
could investigate these pre-existing PROMs for measur-
ing the intended construct.

Recent World Guidelines for Falls Prevention and
Management provided a strong recommendation to use a
standardised instrument such as the FES-I or Short FES-I
for assessing concerns about falling in acute care hospi-
tals or long-term care facilities [14]. However, these rec-
ommendations were based on an unpublished systematic
review and meta-analysis about the four variants of the
FES-I (paper in preparation). In comparison, a COSMIN
review by Soh et al. [25] reported a lack of high quality
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evidence for falls efficacy-related scales; though this was
not specific to a hospital context. ‘Fear of falling’ and
‘falls efficacy’ are often used interchangeably [22], how-
ever studies show they are different [56]. Soh et al. [25]
proposed that falls efficacy should be considered across a
continuum from pre-fall, near-fall, fall-landing and com-
pleted fall, providing researchers with the opportunity to
develop instruments based on each proposed domain of
falls efficacy.

Although PROMs can facilitate a person-centred
approach to falls management, clinicians need to con-
sider the purpose of the PROM and the population/con-
text to avoid inappropriate instrument selection. Given
the multifactorial nature of falls in hospital, there is
no ‘gold standard’ or one single tool that will provide a
complete falls risk assessment [57]. A recent systematic
review and meta-analysis found that evidence-based falls
education can reduce hospital falls rates [13]. The selec-
tion of a clinically relevant PROM provides the oppor-
tunity for health professionals to engage with the patient
and tailor educational strategies according to their needs.
Therefore, future studies should evaluate the implemen-
tation of falls-related PROMs in a hospital context and
their role in informing instrument selection for falls
management.

Limitations

This review featured studies published in the English
language only, which may have limited the findings from
our search strategy. Although the 20-year date range of
the literature search may incur limitations, some of the
PROMs in our included studies were developed prior to
2002. This review featured validation studies of PROMs
in an inpatient context, thereby excluding falls-percep-
tion measures for community-settings.

One particular criticism of the COSMIN process is
the reliance on the ability of the authors to review and
appraise the quality of the PROMs [58]. Although subjec-
tive judgement is necessary for the COSMIN process, the
authors remained transparent with this review by provid-
ing additional data files and including people with exper-
tise in PROM development and validation. To the best of
our knowledge, this is the first review to apply COSMIN
methodology to PROMs of various falls-related con-
structs in a hospital setting.

Conclusion

This COSMIN systematic review provided an evaluation
of contemporary falls-risk perception measures in an
inpatient setting. Although two of the PROMs received
a Class A recommendation, further research is needed
to validate the use of other Class B PROMs in various
patient populations. The take-home message from this
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review is to include populations of interest as stakehold-
ers in PROM development, to ascertain sufficient content
validity of the intended construct.
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