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ABSTRACT
Background: Patient-reported outcome measures (PROMs) provide clinicians a greater
understanding of patients’ perceived ability in their physical performance. Existing PROMs
on falls efficacy provide meaningful information about the perceived ability in older people
to perform common activities of daily living without falling. However, the perceived ability
to recover balance from a slip, a trip, or volitional movements has been inadequately
assessed. Balance recovery confidence relates to the judgment of self-reactive ability. The
scale of balance recovery confidence (BRC) is a new PROM that measures perceived balance
recovery self-efficacy. The purpose of the study protocol is to describe the first psychometric
evaluation of BRC’s measurement properties.
Objective: This study is a validation phase of a newly developed PROM conducted
in Singapore.
Methods: Two hundred community-dwelling older adults, aged 65 years and older, will com-
plete five self-reported instruments (BRC, Activities-specific Balance Confidence Scale, Falls
Efficacy Scale-International, Late-Life Function and Disability Instrument-Function and Global
Perceived Effect) and three performance measures (Hand strength dynamometer, 30-second
Chair Stand, Mini BESTest). Classical test theory methods will assess acceptability, data com-
pleteness, targeting of the items, scaling assumptions, internal consistency reliability and
construct validity. Factor analysis will establish unidimensionality. Rasch analysis will evaluate
item fit, differential item functioning, response scale ordering, targeting of persons and items
and the reliability.
Results: The findings from this study will be published in peer-reviewed journals and pre-
sented at national and international conferences in rehabilitation-specific context.
Conclusions: This is the first validation study of BRC. The study will give confidence among
clinicians and researchers to use the BRC in fall management research and clinical practice.

KEYWORDS
Accidental falls; patient
outcome assessment;
postural balance; self-
efficacy; quality of reporting

Background

Patient-reported outcome measures (PROMs) have
been widely used amongst physiotherapists to guide
evidence-based treatment planning and delivery [1].
These self-reported instruments elicit information
about the status of a patient’s health condition dir-
ectly from the patient without interpretation of the
patient’s response by a clinician or anyone else [2].
This approach of obtaining ‘patient-centred’ data
has been actively encouraged for clinicians to dem-
onstrate measurable improvements in these clinical
outcomes of their patients as part of daily practice
[3,4]. A well-designed PROM can accurately capture
the patient’s own opinions on the impact of their

condition, and its treatment, on their life [1].
However, a poor designed PROM can constitute a
waste of resources and is unethical [5]. According to
the international COSMIN (COnsensus-based
Standards for the selection of health Measurement
INstruments) initiative, a PROM developed with a
coherent and transparent methodology provides
confidence amongst clinicians and researchers about
the validity of the PROM and meaningfulness of its
data [6].

Numerous PROMs have been developed to meas-
ure falls-related self-efficacy (falls efficacy) in older
people. The conceptual frameworks of these PROMs
have been underpinned by Bandura’s self-efficacy
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theory [7], describing how older people are empow-
ered to effect change in themselves and their situa-
tions through their efforts. Self-efficacy is defined as
the ‘beliefs in one’s capability to organize and exe-
cute the courses of action required to produce given
attainments’ [8]. The first of such PROM developed
for older people on falls is the Falls Efficacy Scale
(FES) [9]. FES was operationalized to measure fear
of falling as this type of fear was identified to be
‘low perceived self-efficacy or confidence at avoiding
falls’ [9]. Over the last three decades, numerous
PROMs have been further developed or modified
from the original FES to measure various latent con-
structs including falls efficacy, balance confidence
and fear of falling. Some of these PROMs were the
modified Falls Efficacy Scale [10], Activities-specific
Balance Confidence Scale (ABC) [11], Falls Efficacy
Scale International (FES-I) [12], Iconographical Falls
Efficacy Scale (Icon-FES) [13] and the CONFBal
scale of balance confidence [14].

Two previous systematic reviews, which aimed to
recommend a ‘gold standard’ falls efficacy instru-
ment, reported inconsistencies within and across
studies in providing evidence of the validity in the
different instruments [15,16]. The interchangeable
interpretations between the various fall-related psy-
chological constructs of falls efficacy, balance confi-
dence and fear of falling have led to clinicians and
researchers using different PROMs to measure the
different constructs, and this may be conceptually
problematic [17]. A recently conducted systematic
review on 18 PROMs for falls-related self-efficacy
revealed that different items in the PROMs were
related to the judgment of one’s abilities to manage
different fall-related circumstances [18]. The
PROMs measuring falls efficacy, such as the
Perceived Ability to Manage the Risk of Falls, or
Actual Falls [19] and the Perceived Ability to
Prevent and Manage Fall Risk scale [20], had a list
of items which were deemed expansive, concerning
the perceived ability of individuals on performing
activities without losing balance, preventing falls,
falling safely or getting up or helped up from the
floor. This suggested that falls efficacy may be better
defined as the perceived ability to manage the threat
of fall [21]. The PROMs used for balance confi-
dence, such as the Activities-specific Balance
Confidence Scale [11], the CONFBal scale of balance
confidence [14], and the modified Falls Efficacy
Scale [10], had items focusing on the perceived abil-
ity of individual to performing ADLs without losing
balance or falling. This implied that balance confi-
dence is a subset domain of falls efficacy. Fear of
falling which relates to a lasting concern about fall-
ing that leads to an individual avoiding activities
that he/she remains capable of performing [22],

differentiates itself from the self-efficacy construct
[7]. Some common PROMs used by clinicians for
measuring fear of falling would include the Survey
of Activities and Fear of Falling in the Elderly [23],
the Fear of Falling measure [24], the Falls Efficacy
Scale-International [12] and the Iconographical Falls
Efficacy Scale [13].

Bandura [25] viewed that a ‘one-measure fits all’
approach toward understanding falls efficacy would
provide little or no relevance toward understanding
the agency of older people to manage falls. This sug-
gested that different measures reflecting a range of
circumstances surrounding falls would be needed.
An appropriately constructed PROM on specific
domains of falls efficacy would facilitate a greater
understanding amongst clinicians and researchers of
the personal effectiveness in older people to deal
with falls. Balance recovery is a crucial rehabilitation
outcome given that most falls were related to differ-
ent types of perturbations [26]. Stevens and col-
leagues [27] had reported that 68.5% of falls were
caused by ‘lost balance, unsteady or wobbly’, ‘trip,
caught foot, clumsy or tangled feet’ and ‘slip’. To
successfully arrest a fall, the individual will need to
effectively and efficiently execute various change-in-
support maneuvers such as reach-to-grasp or com-
pensatory stepping, to recover balance in response
to a balance perturbation [26,28,29]. Clinicians have
been focusing on training the reactive ability in
older people to avoid a fall by using perturbation-
based training to simulate a slip, a trip or a loss of
balance for the older adults to train this skill. [30].
This mode of practice aims to intentionally cause
the individual to lose balance during task or activity
performance for the individual to catch oneself
through a progressive, graded perturbation intensity
[31]. The goal of the rehabilitation intervention is to
improve reactive balance recovery abilities using
change-in-support maneuvers to restore equilibrium,
which contrast itself from conventional balance
training that concentrates predominantly on fixed
support strategies in keeping balance.

Many PROMs on falls efficacy and balance confi-
dence have been conventionally interpreted concep-
tually to measure the perceived ability to perform
varying activities without losing balance [32]. For
example, the instructions from FES direct the
respondent to answer, ‘How confident are you that
you do the following activities without falling?’ [9]
or the question from the ABC, which asks the
respondent ‘How confident are you that you will
not lose your balance or become unsteady when
you…’ [11]. There has been an absence of a PROM
that measures perceived ability to recover one’s bal-
ance from perturbations such as a slip, a trip, or a
loss of balance caused by volitional movements
[18,33]. These issues have led to the development of
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a newly developed PROM to measure balance confi-
dence in community-dwelling older adults, known
as the scale of Balance Recovery Confidence (BRC).
Presently, the psychometric properties of the BRC
are unknown. The psychometric properties of the
BRC should be examined as well as to understand
its relationship with other falls-related psychological
concerns such as balance confidence, fear of falling
and physical performance in community-dwelling
older adults.

Study aim and objectives

This protocol aims to outline the intended approach
to the first evaluation of BRC’s psychometric proper-
ties. There are several measurement properties such as
unidimensionality, validity (to what extent does the
instrument measure the construct it purports to meas-
ure) and reliability (the degree to which measurement
is free from error) of the PROM that is needed to be
studied [34]. This psychometric validation aims to
provide the evidence that the PROM can be purpose-
fully used in practice, given that rigorous methods
have been applied for the development and validation
of the BRC. For the study, balance recovery confi-
dence is defined as the perceived ability to recover
one’s balance from perturbations, such as a slip, a trip,
or a loss of balance that can occur in common, every-
day activities. This focus will leave little ambiguity
about precisely what is being measured. The resulting
questionnaire is intended to be approximately 20 ques-
tions and should not take longer than 10min to com-
plete. The instrument is not intended to be used as a
diagnostic tool of impaired specific balance recovery
mechanisms. The BRC allows clinicians and research-
ers to quantifiably determine the balance recovery
confidence in older adults and use the scale as a con-
duit for understanding older people’s perspectives
when encountering different perturbations during their
daily activities.

The objectives are to:

1. To evaluate the measurement properties of the
BRC, i.e. unidimensionality, acceptability, tar-
geting, scaling assumptions and reliability using
Classical Test Theory (CTT) and Rasch meas-
urement theory (RMT) in the Singapore com-
munity-dwelling older adults.

2. To assess the construct validity of the refined
BRC against commonly used PROMs and per-
formance measures in the Singapore commu-
nity-dwelling older adults.

3. To refine the items, response categories, and
scale structure of the BRC using Rasch measure-
ment theory in an English-speaking sample of
community-dwelling older adults in Singapore.

Methods and analysis

This study protocol is a prospective validation study
conducted to assess the psychometric properties of a
newly-developed PROM. The study is proposed
under Bandura’s guide to developing self-efficacy
scales [25] and uses the procedures recommended
by De Vet and colleagues [34] to develop a PROM.
This approach provides evidence for developing a
PROM that measures the construct that is intended
to be measured and provide evidence of its use as
an outcome measure in clinical practice and
research trials.

Development of the BRC

The BRC was developed iteratively with the follow-
ing stages: concept identification, concept elicitation,
pilot testing for instrument refinement and instru-
ment validation [35,36]. The balance recovery con-
cept had been previously identified through
literature review, a systematic review conducted on
falls efficacy related instruments for community-
dwelling older adults [18] and a feasibility study was
done to establish that the balance recovery concept
was relatable with the target population [35].
Construction of BRC’s items was completed with
twelve community-dwelling older adults, aligning to
the reflective conceptual model of the instrument
(Figure 1). The preliminary BRC was pilot tested
using Delphi with a new group of community-
dwelling older adults and an international panel of
medical and healthcare professionals. The content
was refined accordingly to the feedback given by
both panels of experts to meet an acceptable level of
content validity. Exemplar items are presented in
Figure 2.

Psychometric evaluation of the BRC

Assessing unidimensionality

The unidimensionality of the BRC to measure bal-
ance recovery confidence needs to be determined
for the scoring of items (i.e. the certainty to recover
the balance across different situations is because of
their balance recovery confidence). The structural
validity is defined as ‘the degree to which the scores
of a measurement instrument are an adequate
reflection of the dimensionality of the construct to
be measured’ [37]. The understanding of the struc-
tural validity will give evidence that the BRC
adequately reflects the dimensionality of the balance
recovery confidence construct in community-dwell-
ing older adults.

PHYSICAL THERAPY REVIEWS 3



Assessing acceptability, targeting, scaling
assumptions and reliability

Acceptability refers to the questions of whether or
not respondents would be willing to complete the
PROM [34]. Acceptability will be informed through
data completeness (i.e. missing or incomplete data
for items and sample). Data completeness will estab-
lish the extent to which scale items are scored, and
total scores can be computed. Targeting may be
defined as ‘the extent to which the range of the vari-
able measured by the scale matches the range of the
latent variable in the study sample [38]. Targeting
will be assessed on the ability of the BRC to span
the entire scale range, skewness, and the floor and
ceiling effects [34]. The examination of scaling
assumptions assesses the legitimacy to group items
into a scale to produce a scale score [39]. Reliability
is defined as ‘the degree to which the measurement
is free from measurement error’ [34]. The reliability
of the BRC will be assessed for internal consistency
reliability and test-retest reliability. The internal
consistency reliability establishes the inter-related-
ness among items and is an assessment of the unidi-
mensionality of a scale or subscale. The test-retest
reliability evaluates the scores remaining the same
for repeated measurements over time for patients
who have not changed [34].

Assessing the construct validity

Construct validity may be defined as the extent to
which the scores of an instrument are a valid meas-
ure of the latent construct [34]. The construct valid-
ity of the BRC will be assessed by applying criteria
specified by the COSMIN initiative. The COSMIN

specifies that construct validity may be assessed by
testing a priori hypotheses based on the literature
and the experience of the study team [40]. The con-
struct validity of the BRC will be assessed by the
degree to which the sum score of the BRC is con-
sistent with predefined hypotheses regarding the
relationship between the BRC and the other meas-
ures. Six hypotheses have been formulated listed in
Table 1.

Assessing the items, response categories and
scale structure

The item fit refers to the degree of mismatch
between the pattern of the actual observed
responses, and the Rasch modeled expectations [34].
Specifically, whether the pattern for each item across
persons investigated fits to the Rasch measurement
model. The response categories of the BRC (i.e. the
number of categories and their definitions) will be
evaluated whether the options are sufficient or
should be adjusted to provide better coverage of the
latent construct of balance recovery confidence. The
scale structure will be explored whether the relative
distribution of items matching the range of the
respondents’ latent trait.

Recruitment and data collection

The participants’ eligibility criteria are presented in
Table 2. Recruitment will be done through posters
dissemination and word-of-mouth recommendations
through Singapore Institute of Technology (SIT)
Health and community partners. Interested partici-
pants will be briefed about the research by a team
member. Consent will be obtained when the older

Figure 1. The conceptual framework of the PROM that measures balance recovery confidence (BRC). The BRFES’s conceptual
framework has been developed and refined based on the literature from Bandura’s self-efficacy concept, Maki’s change-in-sup-
port paradigm, the definition of a near fall and the systematic review conducted (Bandura, 1977; Maidan et al., 2014; Maki &
McIlroy, 1997; Soh, Lane, Xu, Gleeson, et al., 2020).
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adult meets the eligibility criteria and has decided to
participate in the study. All participants will com-
plete a self-reported demographic questionnaire,
four questionnaires which are the BRC [41], ABC
[11], FES-I [12], Late-Life Function and Disability
Instrument-Function (LLFDI-F) [42] and three

performance measures: Jamar hand strength dyna-
mometer [43], 30-second chair stand test [44] and
Mini BESTest [45] (Table 3). After seven days, par-
ticipants will be asked to complete the BRC, and the
Global Perceived Effect (GPE) scale [46] (Table 3)
which will be used to ensure participants’ perception

Figure 2. Example items from the PROM that measures balance recovery confidence (BRC).
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of their abilities remained unchanged during the
seven days. The time interval of 7-day had been
reported to be sufficient to minimize recall bias
[47]. Participants will be asked if they have had
experienced a fall, near-fall, or encountered any
incident that might affect their balance recovery
ability over the past seven days. The procedure is
reflected in the CONSORT flow diagram (Figure 3).
All participants will be coded with a unique identi-
fier generated by an online code generator, and no
personal identifiable information will be retained by
the study team.

Sample size

The sample size is determined at 200 based on the
recommendations made by Cappelleri and col-
leagues [48] and De Vet and colleagues [34]. The
determination of sample sizes in studies of PROM
validation is, in part, dependent on the properties of
the scale itself. The minimum sample size is calcu-
lated at four to ten participants per item of the
scale, but 100 participants is an absolute minimum
for field testing [34]. BRC contains 19-item, which
implied that the minimum number of participants is
ranged between 76 to 190. For classical test theory
(CTT) measurement, an appropriate sample size
provides rigorous quantitative analyses of standard
errors. For the one-parameter Rasch model polyto-
mous items analysis (RA), the item difficulty (and
person measure) calibration can be evaluated to be
within one logit of a stable value with 95%

confidence [49] The sample size of 200 accommo-
dates a dropout rate of up to 50%, would allow the
psychometric properties of the newly developed
scale to be adequately assessed with two measure-
ment theories.

Statistical analysis

Quantitative data will be analyzed and interpreted
through two measurement test theories using IBM
SPSS Statistic V.26.0 (for CTT) and Winsteps
V.4.5.0 (for RMT). CTT is a traditional quantitative
approach to test the validity and reliability of a scale
based on its items [48]. This approach is based on
the assumption that every observed score is a func-
tion of an individual’s true score and random error
[50]. To supplement evaluating the measurement
instrument using CTT, RA is employed to under-
stand the probability of a person’s level on an item
is a function of the person’s ability and of the diffi-
culty of the item. RA evaluates a scale against a
mathematical measurement model and analyses the
scale at the level of each item, and each person [51].
CTT focuses on the total score of a measure,
whereas RA targets more specifically on the charac-
teristics of individual items. RA will allow develop-
ers to establish whether an item’s response scale is
functioning as expected and, if not, suggest
improvements.

Various psychometric properties are assessed
using the CTT and the RMT. Factor analysis will be
undertaken to assess the structural validity of the

Table 1. Hypotheses for construct validity.
Hypotheses to patient-reported outcome measures
1 A moderate positive correlation (0.30–0.59) was expected between the BRC and ABC, a measure of balance confidence. While BC and balance

recovery confidence are unique, they are relatable constructs of balance control with ABC focuses on perceived ability to stay balanced
during activity performance and BRC focuses on perceived balance recovery performance.

2 A moderate negative correlation (0.30–0.59) was expected between BRC and FES-I, which measures fear of falling. Balance recovery confidence
and fear of falling, while conceptually different, are relatable, given that low balance confidence may have a high fear of falling.

3 A moderate positive correlation (0.30–0.59) was expected between the BRC and LLFDI. Both instruments measure perceived physical
performance of an individual. LLFDI focuses on perceived ability to do specific activities, and BRC focuses on perceived balance recovery
performance.

Hypotheses to performance measures
1 A strong positive correlation (�0.60) was expected between BRC and JHSD. JHSD measures handgrip strength. Handgrip strength is necessary

for reach-to-grasp maneuvers to recover balance.
2 A strong positive correlation (�0.60) was expected between BRC and CST. CST measures lower limb strength. Lower limb strength is necessary

for compensatory stepping maneuvers to recover balance.
3 A strong positive correlation (�0.60) was expected between BRC and MBT. MBT measures the anticipatory and reactive ability for balance and

balance recovery. MBT and BRC measure related constructs of balance control.

PROMs: Patient-reported outcome measures; BRC: Scale of balance recovery confidence; ABC: Activities-specific Balance Confidence Scale; BC: Balance
Confidence; FES-I: Falls Efficacy Scale – International; LLFDI: Late-Life Function and Disability Instrument-Function component; JHSD: Jamar hand
strength dynamometer; CST: 30-second chair stand test; MBT: Mini BESTest.

Table 2. Study eligibility criteria for recruitment of participants.
Eligibility criteria for community-dwelling older adults

Inclusion criteria Exclusion criteria
65-year-old and above Requiring any physical assistance from another person to walk

within home
Have an adequate understanding of the English language Presenting with clinical observable severe cognitive impairment
Living independently in the community with or without the use of a

walking aid
Unable to provide written consent to participate in the study
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BRC and establish its unidimensionality. The accept-
ability of the BRC will be established by the percent-
age of missing data for each item and the
percentage of people for whom a PROM score can
be computed. The amount of missing item-level
data less than 5% missing will be considered accept-
able. Targeting is assessed by the score distribution,
including skew of scale scores and presence of floor
and ceiling effects through item-level response
descriptive statistics. A low floor and ceiling effects
will be defined as <15% of the sample [34]. The
Rasch model will empirically demonstrate how
respondents use the BRC’s rating scale informing
future iterations of the BRC to ensure it yields high-
quality data [51]. Tests of scaling assumptions
examine item-total correlations, mean scores and
SD. When checking homogeneity of the LEQ-CI’s
scales, the heuristic that items should correlate with

the total score above 0.20 will be applied. Item-total
correlations will be calculated using the Pearson
product-moment correlation. The internal consist-
ency reliability of the BRC will be assessed by calcu-
lating inter-item and item-total correlations and
Cronbach’s alpha. The person separation index
(PSI) will estimate the spread or separation of the
person on the measured variable [51]. A PSI > 0.7
will be considered an adequate measure of reliabil-
ity. Test-retest reliability of the total score will be
assessed using the intraclass correlation coefficient
(ICC). As this is the first psychometric study of BRC,
weighted Cohen’s j values will be calculated to assess
test-retest reliability at the item level. The scores are
expected to remain stable with a high intraclass correl-
ation of 0.80 hypothesized. The construct validity of
the BRC will be evaluated with the different outcome
measures using Pearson’s correlation coefficient. The

Table 3. List of outcome measures used in the study.
Patient-reported instrument
BRC scale of balance recovery confidence The BRC aims to measure the balance recovery confidence in community-dwelling

older adults. A list of situations that a loss of balance, trip or slip which can be
experienced by older adults are presented to determine how certain the respondent
can recover their balance to prevent a fall by recording a number from 0 to 10 with
10 indicating ‘Highly certain can do’ and 0 refers to ‘Cannot do at all’.

Activities-specific Balance Confidence Scale (ABC)
(Powell, 1998)

The ABC scale assesses older adults’ confidence that they will not fall or lose their
balance when performing several progressively challenging balance and mobility
tasks. This scale provides a broad continuum of activity difficulty and contains
situation-specific questions to determine the level of confidence in completing a
task without falling or losing balance. The ABC Scale has 16 items, with answers
ranging from 0% (no confidence) to 100% (complete confidence)

Falls Efficacy Scale – International (FES-I) (Yardley, 2005) FES-I is a 16-item scale which measures fear of falling or ‘concerns about falling’
relating to basic and more demanding activities both physical and social. Each
question is answered with a four-graded scale (1-4); not at all concerned, somewhat
concerned, fairly concerned and very concerned. A total score is calculated and
ranges from 16 to 64, an ordinal scale.

Late-Life Function and Disability Instrument-Function
component (LLFDI) (Jette, 2002)

The Late-Life Function and Disability Instrument assess function and disability in older
adults. The Functional component of the instrument evaluates self-reported difficulty
a person has in performing activities of daily living tasks. Factors that may influence
the difficulty in task performance include pain, fatigue, fear, weakness, soreness,
ailment, health conditions, and disabilities. There are 32 items with response options
of ‘none’, ‘a little’, ‘some’, ‘quite a lot’, and ‘cannot do’. An additional eight items
will be completed by those who use canes or walkers.

Global Perceived Effect (GPE) scale (Kamper, 2010) Participants will rate their upper limb and lower limb functioning, compared to a week
ago. Response options will be: (1) much better than a week ago, (2) somewhat
better than a week ago, (3) about the same as a week ago, (4) somewhat worse
than a week ago, and (5) much worse than a week ago. For responses not
reflecting ‘about the same as a week ago’, they will be regarded as a reflection of
an ‘unstable’ status and will be excluded from reliability analyses.

Performance measure
Jamar hand strength dynamometer (JHSD) (NIHR, 2016) The handheld dynamometer provides a quantitative measure of isometric grip strength

of the hand by determining the amount of static force that the hand can squeeze
around a dynamometer (Paltamaa, 2005). The test will be administered, adopting
standardized instructions and positioning recommended by the NIHR Southampton
Biomedical Research Centre.

30-second chair stand test (CDC, 2017) A quantitative measure used as test functional lower extremity strength and to obtain
an indicator of functional independence. The task details the repeated performance
of sit to stand from a chair within 30 s. The test will be administered adopting
standardized instructions and positioning recommended by the Stopping Elderly
Accidents, Deaths and Injuries (STEADI).

Mini BESTest (Franchignoni et al., 2010) The 14 items in the four sections are detailed as (1) sit to stand, rise to toes, stand on
one leg (3 items for ‘Anticipatory Postural Adjustments’, (2) taking a compensatory
step in 4 different directions (3 items for ‘Reactive Postural Responses’), (3) stance-
eyes open, foam surface-eyes closed, incline-eye closed (3 items for ‘Sensory
Orientation’), (4) gait during change speed, head turns, pivot turns, obstacles;
cognitive ‘Get Up and Go’ with dual-task (5 items for ‘Balance during Gait’). Each
item is scored on a 3-point scale (0 representing worse performance and 3
representing the best performance) with a total score of 28 points. Instructions and
procedures will be executed as recommended by the Mini BESTest scoring form.
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item fit of actual observed response to Rasch model
will be assessed by examining item infit and outfit sta-
tistics [51]. Mean square standardized residual
(MNSQ) within the 0.5-1.5 range considered accept-
able for productive measurement. Mean square values
less than 0.5 indicate overfit (i.e. the items are too pre-
dictable relative to the Rasch model), while mean
square values greater than 1.5 are indicative of too
much noise (randomness) relative to the Rasch model
[51]. The response category order will be assessed
using the Rasch probability curves, examining the data
for category disordering and threshold disordering
[49]. The examination will indicate whether the
response options selected are adequate or should be
adjusted to provide better coverage of the latent trait,
justifying whether the scale structure should be
adjusted or sufficiently constructed.

Discussion

There is no existing PROM that measures balance
recovery confidence in community-dwelling older
adults. BRC aims to be meaningfully used in falls
rehabilitation, especially in work focusing on
improving the balance control of older adults. This
protocol describes the rationale, design and method-
ology of developing BRC based on well-established
international guidelines for its purposeful use [34].

The results of this study will provide evidence of a
systematic approach toward the validation of a PROM.
If the instrument is found to show good psychometric
properties, BRC will be a useful outcome measure of
balance recovery confidence in community-dwelling
older adults. The study may illuminate the necessary
refinement of the BRC, which can further strengthen
the justification of its purpose. This inaugural study
aims to provide necessary evidence of a PROM to be
accepted by different stakeholders, including healthcare
professionals and community-dwelling older adults in
the work of falls rehabilitation.
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