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ABSTRACT

Introduction: The Fear of Falling Avoidance Behavior Questionnaire (FFABQ) has good psychometric properties. However, we
have recently modified the FFABQ (mFFABQ) to improve the clarity of the questions and Likert responses. This study aimed to
examine the reliability and validity of this modified version in older adults and people with Parkinson’s disease (PD).

Methods: A total of 88 participants, 39 with PD (age = 72.2 £ 9.5; 29 males, 10 females) and 49 older adults (age = 72.8 £ 5.0;
13 males, 36 females), answered the mFFABQ twice, separated by 1 week, for test-retest reliability. Construct validity was
evaluated through correlational analyses with fall history, Activities-Specific Balance Confidence Scale (ABC), Berg Balance Scale
(BBS), Timed Up and Go, 30-Second Sit to Stand, Sensory Organization Test, Zung Anxiety Scale, Beck Depression Inventory,
Consequences of Falling Questionnaire (CoFQ), and average daily activity levels using an activity monitor.

Results: The mFFABQ had good overall test-retest reliability (intraclass correlational coefficient [ICC] = 0.822; older adult ICC =
0.781, PD ICC = 0.806). The mFFABQ correlated with fall history (r = -0.430) and exhibited high correlation with the ABC (rho
= -0.804) and moderate correlations with CoFQ (rho = 0.582) and BBS (rho = -0.595). The mFFABQ also correlated with time
stepping (rho = -0.298) and number of steps (rho = -0.358).

Conclusion: These results provide supportive evidence for the reliability and validity of the mFFABQ in older adults and people
with PD, which supports its suitability as a clinical and research tool for the assessment of fear of falling avoidance behavior.
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What is known about the topic? What does the study add:

e Fear of falling avoidance behavior is common in older adults e This study adds evidence for the reliability and validity of
and people with Parkinson’s disease and, because of its nega- the mFFABQ. Because it is clinically feasible and has sound
tive downstream consequences, it is important that therapists psychometric properties, it is suitable for both the clinic and
have a way to reliably assess its impact. research lab.

Introduction
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those who have not had a recent fall (3). FFAB can be protec-
tive (adaptive) in that it may limit the occurrence of falls in the
short term (4). That is, people with FOF may avoid risky tasks
that threaten their balance, thereby protecting them from a
future fall. However, excessive FFAB (maladaptive) may lead
to a disproportionate amount of avoidance behavior, which
reduces physical activity and increases sedentary behaviors
(4). As a result of decreased activity, other downstream con-
sequences may emerge, including physical deconditioning,
weakened balance systems, poor bone health, social isola-
tion, loneliness, and depression (4-6). Physical decline ulti-
mately magnifies the consequences of avoidance behavior,
leading to worsening balance function, thereby creating a
vicious cycle (4,6).

The Fear of Falling Avoidance Behavior Questionnaire
(FFABQ) was created as a tool for researchers and clinicians
to quickly and reliably assess avoidance behavior (7). It has
been shown to have sound psychometric properties (7) and to
be associated with future falls in older adults (8). High FFABQ
scores (high avoidance behavior) have also been shown to
be related to emotional regulation and depression (9) and
vision impairment in community-dwelling older adults (10).
Furthermore, the FFABQ has contributed to research involv-
ing self-efficacy in older adults regarding fall prevention (11).
Although the FFABQ has sound psychometrics, our experi-
ence suggests that the Likert responses (completely disagree,
disagree, unsure, agree, completely agree) are unclear for
some and may not match the sentence stem “Due to my
FOF, | avoid [insert activity].” For this reason, there was a
necessity to reexamine the language of the FFABQ and make
improvements.

A modified version (mFFABQ) was subsequently created
to improve the clarity of the Likert responses with the ques-
tion stem. Specifically, the mFFABQ uses a different Likert
response for each of the 14 items, which shifts the focus from
agreement to quantification. In the mFFABQ, the item stem
is the same, but the updated Likert responses provide a more
quantitative focus for each activity: never (0% of the time),
rarely (25% of the time), sometimes (50% of the time), often
(75% of the time), and always (100% of the time). We believe
that the updated mFFABQ responses align more clearly with
the stem. The first aim of this study was to examine the test-
retest reliability and minimal detectable change (MDC) of the
mFFABQ to determine if it had properties similar to the origi-
nal. The second aim of this study was to provide evidence of
the construct validity of the mFFABQ in people with PD and
older adults. Specifically, we hypothesized the following:

1. The mFFABQ would be strongly correlated with the origi-
nal FFABQ (criterion-related validity).

2. Participants with PD, who theoretically have more balance
and gait impairment, will have higher mFFABQ scores than
older adult participants (known-groups validity).

3. Fallers will have higher mFFABQ scores than non-fallers
(known-groups validity).

4. Measures of closely related constructs (e.g., balance confi-
dence, balance performance, mobility and motor function,
anxiety, depression, catastrophization) would moderately
correlate with the mFFABQ as they should share some
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variance; strong correlations would not be expected since
they are not measuring the same constructs.

5. mFFABQ scores would be predictive of sedentary behav-
ior and fall history and will have suitable cut points for
clinical decision-making (predictive validity).

Methods
Study design

This study utilized a cross-sectional design for test-retest
reliability wherein participants completed the mFFABQ twice,
separated by approximately 1 week. One week was deemed
a suitable wash-out period for remembering specific mFFABQ
items, but not too long that there was a maturation effect (e.g.,
worsening or improving condition) or history effect (e.g., fall).
All physical performance measures and additional question-
naires were administered during the in-person assessments at
the Gait and Balance Research Laboratory at the University of
Nevada, Las Vegas by members of the research team, except
for the second administration of the mFFABQ. Participants
with PD (n = 39) also completed the original FFABQ to allow
for comparison of the two questionnaires. Participants wore
activity monitors between the two assessments to collect data
about their level of physical activity (e.g., time stepping, step
count, time sitting/lying). The second mFFABQ was completed
at home and returned at the same time as the activity monitor.
Construct validity was examined by comparing the mFFABQ to
the self-perceived balance confidence, balance, mobility, pos-
tural control, affective function, and physical activity levels.
Known-groups and convergent validity were analyzed using
these same measures.

Sample size estimation

The sample size was estimated using confidence intervals
(Cls) for the intraclass correlation module in PASS 20.0.6 (NCSS,
LLC.; Kaysville, Utah, USA). Based on data from the original
FFABQ reliability study, a sample of 59 participants was needed
for Aim 1 (reliability) (7). This estimation was based on a two-
way mixed-effects analysis of variance (ANOVA) model (intra-
class correlational coefficient [ICC] (3,1)) with each participant
measured twice, a two-sided 95% Cl with a width of 0.178, and
an ICC of 0.815. For Aim 2 (validity), a sample size of 46 would
achieve 80% power to detect a Pearson correlation coefficient
of 0.40 for convergent validity analyses using a two-sided
hypothesis test with a significance level of 0.05.

Participants

Inclusion criteria for both groups were the following: 60
to 90 years old; willingness to participate in one, 60-minute
testing session; and willingness to wear an activity monitor
for 1 week. Additional inclusion criteria for PD participants
were that they had been diagnosed with PD by a neurolo-
gist. Participants were excluded if they were unable to read
or speak English, exhibited evidence of dementia (Montreal
Cognitive Assessment [MoCA] <18 or Mini-Mental State
Exam <25) (13), or were unable to stand unassisted for
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10 minutes. Participants were recruited from local PD support
groups, senior centers, community events, and community
centers through print advertisements and snowball recruit-
ment. The study protocol was approved by the University of
Nevada, Las Vegas Institutional Review Board. Data were col-
lected from 2014 to 2023.

Measures

To examine construct validity, the mFFABQ was compared
to the following:

1. Self-perceived balance confidence: The Activities-
Specific Balance Confidence Scale (ABC) (14)

2. Balance, mobility, and postural control: Berg Balance
Scale (BBS) (15), 30-Second Sit to Stand (30STS) (16),
Timed Up and Go (TUG) (17), 2-minute step test (2MST)
(18), and computerized dynamic posturography -—
Sensory Organization Test (SOT) (19)

3. Affective function: Zung Anxiety Scale (ZAS) (20), Beck
Depression Inventory (BDI) (21), and Consequences of
Falling Questionnaire (CoFQ) (22)

4. Physical activity levels: Average daily activity levels (i.e.,
time sitting/lying, time standing, time stepping, and
number of steps) using a physical activity monitor

These measures and questionnaires were chosen for
known-groups and convergent validity, permitting inferences
regarding the validity of the mFFABQ.

mFFABQ. The mFFABQ is a 14-item self-report question-
naire with a 5-point Likert scale to measure FFAB (7). Item
scores were summed to form a total score ranging from 0 to
56, with higher scores indicating more FFAB.

Self-perceived balance confidence

The ABC is a 16-item self-report measure that evaluates
balance confidence during various activities of daily living
(14). Evidence for the reliability and validity of the scale has
been provided for older adults with and without PD (23,24).

Balance, mobility, and postural control

BBS. The BBS (25) was used as a performance-based bal-
ance scale with 14 functional balance tasks (25). It has good
evidence for reliability (26) and validity (27) in predicting the
risk of falls, multiple falls, and injurious falls in older adults
with and without PD (28,29).

30STS. The 30STS was used to measure lower body
strength in older adults (16). Evidence suggests excellent reli-
ability in people with PD (30).

TUG. The TUG test was used as a measure of functional
mobility in older adults (17). Evidence suggests good reliabil-
ity and validity in older adults with and without PD (31).

2MST. The 2MST was used to assess aerobic capacity.
Evidence suggests good reliability in older adults (18) and is
strongly correlated with the Six-Minute Walk Test (32).

SOT. Bertec Balance Computerized Dynamic Posturography
(Bertec®, Model 80P-0019, 2500 Citygate Drive, Columbus, OH)
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was used to calculate a composite balance score based on
sway over six conditions (33). Evidence suggests good reliabil-
ity in older adults (19) and has been shown to be a sensitive
tool for identifying fall risk in people with PD (34,35).

Affective function

ZAS. The ZAS, a 20-item, self-report questionnaire, was
used to measure anxiety (20). Scores range from 20 to 80
with a higher score indicating a higher level of anxiety (20).

BDI. The BDI, a 21-item self-administered questionnaire,
was used to measure symptoms of depression (36). The
overall score ranges from 0 to 63, with a higher score sug-
gesting a higher level of depression. The BDI demonstrates
high internal consistency in psychiatric and nonpsychiatric
populations (37).

CoFQ. The CoFQ, a 12-item, self-report questionnaire,
was used to measure catastrophization related to falling (22).
The total score ranges from 12 to 48, with a higher score
suggesting more catastrophization about falling. It has two
subscales, damage to identity and loss of functional indepen-
dence. Evidence suggests excellent internal reliability and
moderate test-retest reliability in older adults (22).

Physical activity levels

Activity monitor. Physical activity levels were measured
using ActivPAL activity monitors (PAL Technologies Ltd.,
Glasgow, United Kingdom) over a 7-day period. Any devices
returned with less than 5 days of data were excluded from
the analyses. Data extracted included the number of hours
per day that the participant was sitting, lying down, biking, or
standing. In addition, total steps and time stepping per day
were collected.

Data analysis

Data were analyzed using SPSS version 28.0 (IBM SPSS
Statistics for Windows, IBM Corp, Armonk, NY, USA) with
a = 0.05. For Aim 1 (reliability), a two-way mixed-effects
ANOVA model ICC (3,1) was used for the two mFFABQ
measurements. The MDCs were calculated based on the
Standard Error of Measurement (SEM) using the test-retest
reliability statistic (ICC value) where r_ = test-retest reliabil-

ity: SEM=baseline standard deviationx./1—r,, (38). Once

SEM was determined, the MDC at the 95% confidence level
was calculated by multiplying the SEM by 1.96 (representing
95% of the area under the curve of a normal distribution)
and 1.41 (the square root of 2, to control for possible error
associated with calculating the coefficient from two time
points). Aim 2 (validity) of the study was to provide evidence
for the criterion-related validity of the mFFABQ relative to
the original FFABQ; these were compared using Spearman’s
rho. Additionally, construct validity for the mFFABQ was con-
ducted using known-groups and convergent validity analy-
ses. Known-group analysis was used to determine if there
were differences between those with PD and healthy older
adults on the mFFABQ. In addition, differences were explored
based on fall history, which included fallers or non-fallers in
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the previous year (fall status), fallers and non-fallers in the
previous month (fall recency), and injurious fallers and non-
injurious fallers in the previous year (fall injury) on mFFABQ
scores via t-tests. Convergent validity was evaluated by com-
paring the mFFABQ to measures of similar constructs using
Spearman’s rho. Since there was likely a nonlinear relation-
ship with falls over time (inverted U curve) (4), the ratio of
the number of falls (falls in the last year, last month, and
injurious falls) per average daily steps taken was compared
to the mFFABQ using Spearman’s rho. To determine the opti-
mal cut point for the mFFABQ on sedentary behavior (step-
defined sedentary lifestyle index of <5,000 steps per day)
(39) and fall history (one or more falls in the last year), the
area under the receiver operating characteristic (ROC) curve
was calculated and the Youden Index (maximum vertical dis-
tance or difference between the ROC curve and the diagonal

Modified fear of falling avoidance behavior questionnaire

or chance line) was used to optimize the mFFABQs ability,
given both sensitivity and specificity.

Results

Participants

Ninety-one participants were recruited for the study,
3 participants were excluded due to missing data points,
and 3 were excluded due to dementia. A total of 39 par-
ticipants (age = 72.2 £ 9.5; 29 males, 10 females) diagnosed
with PD (Hoehn and Yahr [HY] (12) median and mode = 3.0;
frequencies — HY Stage 1 [n = 10], HY Stage 1.5 [n = 1], HY
Stage 2 [n = 6], HY Stage 2.5 [n = 1], HY Stage 3 [n = 20], HY
Stage 4 [n = 1]) and 49 healthy older adults (age =72.9 +5.0;
13 males, 36 females) participated (Tab. 1).

TABLE 1 - Means with standard deviations, medians with ranges (specified), and proportions for the overall sample and those with PD and

older adults
Overall People with PD Older adults
(n=88) (n =39, 44.3%) (n =49, 55.7%)
Age 72.6+73 72.2+£9.5 729+5.0
Demographics Sex 42 males (47.7%) 29 males (74.4%) 13 males (26.5%)
46 females (52.3%) 10 females (25.6%) 36 females (73.5%)
MDS-UPDRS overall 66.2 £ 31.7
MDS-UPDRS Part 1: mental 13.4+73
MDS-UPDRS Part 2: activities of daily living 17.3+£10.8
MDS-UPDRS Part 3: motor 30.2+16.8
:l?:;::::et(::iiztics Not applicable No fr('sezing =24 Not applicable
Slight =6
Freezing of gait from MDS-UPDRS, item 2.13 Mild = 3
Moderate = 2
Severe =1
PDQ39 25.1+15.8
Balance confidence | ABC 75.2+24.5 64.2+259 84.2+19.2
Falls in the last year (#) ,6'8i37'7 1_4'5i56'1 O,'H L0
Median =0 (0-350) Median = 0 (0-350) Median =0 (0-3)
Falls in the last month (#) ,O'7i3'3 ;'4i5'0 1_'110'3
Median =0 (0-30) Median =0 (0-30) Median =0 (0-1)
Balance, mobility, | Injurious falls in the last year (#) (_)'4 £1d 9'6 s14 1,'2 07
and postural Median = 0 (0-8) Median = 0 (0-8) Median =0 (0-3)
control BBS (scale points) 49.8+9.5 44.4+12.1 541+24
30STS (#) 10.2 £5.5 85+71 116+34
TUG (seconds) 10.9+5.0 13.4+6.3 89+23
2MST (#) 65.8£34.0 50.0+37.2 78.4£25.2
SOT composite (equilibrium score) 62.4+18.0 65.3+26.6 62.2 +17.7
ZAS (scale points) 41.4+£10.5 437 +£11.1 39.7+9.7
Affective function BDI (scale points) 8.8+8.0 12.2+93 6.1+5.5
CoFQ (scale points) 247 +6.6 274 +5.1 22.6+70
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Overall People with PD Older adults
(n=88) (n =39, 44.3%) (n = 49, 55.7%)
Time sitting/lying per day (hours) 18.8+2.4 19.5+2.2 18.2+2.3
Time standing per day (hours) 3.7+19 3.6+1.8 3.9+2.0
Physical activity Time stepping per day (hours) 1.3+0.7 0.9+0.6 1.6+0.7
levels 6,131.6 + 3,696.5 4,471.4%2,964.5 7,533.6 +3,699.1
Number of daily steps (steps) Median = 5,924 Median = 3,966 Median = 6,999
(11-18,457) (11-10,536) (1,973-18,457)

2MST = Two-Minute Step Test; 30STS = 30-Second Sit to Stand; ABC = Activities-Specific Balance Confidence Scale; BBS = Berg Balance Scale; BDI = Beck
Depression Inventory; CoFQ = Consequences of Falling Questionnaire; MDS-UPDRS = Movement Disorders Society Unified Parkinson’s Disease Rating Scale;
PD = Parkinson’s disease; PDQ39 = Parkinson’s Disease Questionnaire — 39; SOT = Sensory Organization Test; TUG = Timed Up and Go; ZAS = Zung Anxiety Scale.

Reliability

The mFFABQ demonstrated good overall reliability,
ICC(3,1) = 0.822 (95% Cl: 0.739-0.881) for all participants,
including those with mild cognitive impairment. The mFFABQ
demonstrated good overall test-retest reliability for older
adults and people with PD, ICC (3,1) = 0.781 (95% Cl: 0.636-
0.871) and 0.806 (95% Cl: 0.658-0.894), respectively. The
95% MDC was 14.8 scale points for the overall sample and
12.2 and 17.7 scale points for older adults and people with
PD, respectively.

Criterion-related validity

The correlation between the mFFABQ (average of the two
scores) and the original FFABQ was rho = 0.874, p < 0.001.

Known-groups validity

Participants with PD had higher mFFABQ scores than
older adults, p < 0.001 (Tab. 2). Participants who reported
at least one fall in the previous year (“fallers”) during the
in-person assessment had higher mFFABQ scores than non-
fallers, p < 0.001 (Tab. 2). Participants who had experienced
a fall in the previous month (“recent faller”) had higher
mMFFABQ scores than nonrecent fallers, p = 0.208 (Tab. 2).

TABLE 2 - Known-groups validity comparisons on the mFFABQ

There was no difference between those who had experi-
enced a fall injury in the previous year and those who had
not, p = 0.471 (Tab. 2).

Convergent validity

For all participants, the mFFABQ was significantly cor-
related with fall history (fall status rho = -0.430, p < 0.001)
and fall recency (rho = -0.235, p = 0.031) but not with fall
injuries (rho = 0.173, p = 0.113). The correlations between
the mFFABQ and the ratio of steps per day and falls (fall-to-
step) were as follows: falls/year/step (rho = 0.630, p < 0.001),
falls/month/steps (rho = 0.209, p = 0.189), and injurious falls/
year/steps (rho = 0.172, p = 0.282). The mFFABQ also cor-
related with the ABC (rho = -0.804, p < 0.001), BBS (rho =
-0.595, p < 0.001), TUG (rho = 0.560, p < 0.001), and 30STS
(rho = -0.386, p < 0.001). The mFFABQ correlated with the
ZAS (rho = 0.428, p < 0.001), BDI (rho = 0.606, p < 0.001), and
CoFQ (rho = 0.582, p < 0.001) including damage to identity
(rho =0.608, p < 0.001) and loss of functional independence
(rho = 0.497, p < 0.001) subscales of the CoFQ. For physical
activity, the mFFABQ did not correlate with sitting/lying (rho
=0.129, p =0.248) or standing time (rho =-0.072, p = 0.520);
however, it did correlate with time stepping (rho = -0.298,
p = 0.007) and number of steps (rho = -0.358, p < 0.001) in a
direction consistent with the hypotheses and the construct.

Comparison | Group mFFABQ SEM Cohen’s D with 95% ClI Statistic p-Value
(Hedges correction)

People with PD (n = 38, 44.7%) 16.4 2.3

Diagnosis 0.777 (0.335 to 1.215) t=3.596 <0.001
Healthy older adults (n = 47, 55.3%) 7.6 1.3
Fallers (n =44, 51.8%) 16.4 2.1

Fall status 0.917 (0.471 to 1.359) t=4.264 <0.001
Non-fallers (n =41, 48.2%) 6.3 1.1
Recent fallers (n = 15, 17.6%) 15.1 2.4

Fall recency 0.357 (-0.199 t0 0.912) t=1.268 0.208
Nonrecent faller (n = 70, 82.4%) 10.8 1.5
Fall injury (n = 20, 23.5%) 13.3 2.1

Fall injury -0.184 (-0.681 to 0.314) t=-0.725 0.471
Nonfall injury (n = 65, 76.5%) 11.0 1.6

Cl, confidence interval; mFFABQ = modified Fear of Falling Avoidance Behavior Questionnaire; PD = Parkinson’s disease; SEM = standard error of the mean.

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

A



16

Predictive validity

The area under the ROC curve was 0.720 (95% Cl: 0.613-
0.828) with an optimal cut point of 11.5 on the mFFABQ
(scores range from 0 to 56) for predicting sedentary behavior
(<5,000 steps per day) (39) (Fig. 1). The sensitivity and speci-
ficity of the 11.5 cut point were 0.667 and 0.702, respectively.
The area under the ROC curve for fall history (one or more
falls in the last year) was 0.723 (95% Cl: 0.618-0.827) and the
optimal cut point was 13.5, with a sensitivity of 0.551 and
specificity of 0.810 (Fig. 2).

Discussion

An important objective of the original FFABQ was to create
areliable, clinically feasible, and accessible tool to assess FFAB
(7). The changes made in the mFFABQ were implemented to
improve clarity and, thus, reliability and validity. Our results
provide evidence that the mFFABQ has acceptable reliabil-
ity for the overall sample (ICC = 0.822), older adults (ICC =
0.781), and people with PD (ICC = 0.806). Although these reli-
ability coefficients are solidly in the “good reliability” range
(40), they represent modest improvements over the original
FFABQ (overall ICC = 0.812) and for people with neurologi-
cal conditions (ICC = 0.751) (7). The reliability coefficients for
the mFFABQ were consistent with the Brazilian Portuguese
FFABQ in older adults (ICC = 0.810) (41) but were lower than
the Turkish FFABQ in older adults (ICC = 0.999) (42). Based
on these data, we recommend that both the FFABQ and
mFFABQ are suitable for clinical or research use. Still, we
favor the mFFABQ because the Likert options are more quan-
titative and, based on our experience, make more theoretical
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FIGURE 1 - Receiver operating characteristic (ROC) curve for the mo-
dified Fear of Falling Avoidance Behavior Questionnaire (mFFABQ)
on sedentary activity (<5,000 steps per day).
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FIGURE 2 - Receiver operating characteristic (ROC) curve for the mo-
dified Fear of Falling Avoidance Behavior Questionnaire (mFFABQ) on
fall history (one or more falls in the last year).

sense to the research team and some of the participants than
the original. While we did not keep track, there were more
clarifying questions from participants about the FFABQ than
the mFFABQ. Additionally, the modest improvements in the
reliability coefficients support our recommendation to use
the mFFABQ. Also, there have been no studies reporting evi-
dence for the validity and reliability of the original FFABQ in
a PD population; thus, the evidence reported in this study
for the mFFABQ supports our recommendation for its use.
In addition, with an MDC of 15 scale points (14.8), which is
consistent with the original, a therapist or researcher can be
confident that a change in score beyond this value would be
indicative of an increase or decrease beyond error at 95% of
confidence in FFAB.

The criterion-related validity of the mFFABQ was sup-
ported by its strong correlation with the original FFABQ as
initially hypothesized. In the original study of the FFABQ, the
results supported the notion that the FFABQ measured FFAB
rather than balance confidence, self-efficacy, or fear (7). The
results of the present study are consistent with the original
study and further support the validity of these instruments.
Likewise, as hypothesized, the results of the known-groups
analyses support the validity of the mFFABQ. That is, those
with gait and balance dysfunction inherent to their disease
(known group [PD]) would have higher mFFABQ scores (i.e.,
more FFAB) than healthy older adults, who would logically
have less gait and balance dysfunction and, subsequently,
lower mFFABQ scores. This was indeed the case, and these
differences were also observed among other known groups,
including fallers and recent fallers. These results add evidence
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about the validity of the mFFABQ in these populations in dis-
criminating between two known groups that would logically
differ in the construct of the instrument.

Similar to the original FFABQ (7), the mFFABQ corre-
lated with performance-based balance measures (i.e., BBS,
TUG, and 30STS), which supports the convergent validity of
the mFFABQ. The correlations between these performance-
based tools make theoretical sense because they are in the
same gait and balance domain. It was hypothesized that the
correlations would be moderate. If the correlations would
have been strong, then that would suggest that they were
measuring the same construct or significantly overlapping
constructs. The strongest correlation was found with the
ABC. This is logical because balance self-confidence is a closer
construct to FOF and, subsequently, FFAB. The directionality
and strength of these correlations are consistent with the
results from the Brazilian Portuguese FFABQ translation, reli-
ability, and validity study (41) but were lower than the Turkish
FFABQ translation, reliability, and validity, which reported
stronger correlations (42). Despite being in the same domain,
fall history was not consistently or strongly correlated with
the mFFABQ, reinforcing the idea that falls are nonlinear over
time or as a disease progresses (inverted U curve) (4). It is
theorized that individuals with high FOF and FFAB, triggered
by decreased balance capability/confidence, limit or reca-
librate their exposure to risky balance conditions and, thus,
are less likely to fall (4). Moreover, the correlations between
the mFFABQ and measures in the gait and balance domain
suggest that individuals with increased FFAB are likely to
demonstrate impaired balance with functional activities (4).
This supports the notion that increased FFAB may decrease
fall frequency but does not decrease postural instability (43).

In additional support of the construct of validity of the
mFFABQ, there were also moderate, positive correlations
with the following scales in the affective domain: ZAS (anxi-
ety), BDI (depression), and CoFQ (catastrophization). These
results are consistent with our original hypotheses and are
also consistent with other studies (5,44). While many con-
sider anxiety and fear to be related (both deal with the idea
of danger or threat) but different constructs (fear is seen as
a reaction to a specific, observable threat, while anxiety is
worry about a future threat that has not happened or may
never happen), they are clearly interrelated and it is not sur-
prising that there are moderate correlations between these
constructs and FFAB. However, the cause-and-effect direction
is not known from our study and, subsequently, it is possible
that this relationship could be bidirectional, with FOF trigger-
ing a generalized anxiety disorder or, alternatively, someone
with an anxiety disorder could be more susceptible to devel-
oping fear in other aspects of their life. The relationship could
also be more complex with mediator and moderator effects.
Likewise, the relationship with depression makes theoretical
sense and could also be bidirectional. One theory regarding
this is that FFAB may have downstream consequences such
as social isolation and loneliness, which could, in turn, trigger
or exacerbate depression (4). Furthermore, as hypothesized,
there was a moderate correlation with the CoFQ (catastro-
phization), particularly the damage to identity subsection.
This is consistent with research suggesting that the FFAB is
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more strongly correlated with damage to identity (i.e., the
immediate consequences of pain, shame, and embarrass-
ment) than loss of functional independence (i.e., enduring
consequences of injury and disability) in people with PD (44).
From a clinical context, it is important to holistically consider
the associations of the mFFABQ with constructs in the affec-
tive domains and to collaborate with other members of the
healthcare team with expertise in this area. Because thera-
pists frequently encounter FOF and FFAB during gait and
balance treatment, it is important that therapists become
well-versed in these areas to mitigate the consequences and
optimize care.

As hypothesized, convergent validity of the mFFABQ was
also supported by moderate correlations with time stepping
and the number of steps taken on average per day. Because
avoidance behavior likely affects activity levels, these cor-
relations support the notion that those with high avoidance
behavior exhibit more sedentary behavior (less time stepping
and fewer steps per day). As functional balance declines, a
person is likely to cope through increased sedentary behav-
iors and avoiding activities that challenge balance (45). These
results are consistent with other studies in the literature for
people with PD and support the notion of a vicious cycle of
FFAB (4-6). In addition, predictive validity was supported by
the ROC analyses, which suggest that the mFFABQ is predic-
tive of sedentary behavior (i.e., less than 5,000 steps per day)
at a cut-off score of 11.5 (AUC = 0.720) and also falls within
the last year (AUC = 0.723 with a 13.5 mFFABQ cut point).
These results are consistent with FFAB predicting future
falls in older adults (8). From a clinical perspective, because
FFAB may have several negative downstream consequences,
including a vicious cycle (4,6), the mFFABQ may be a help-
ful clinical tool in a comprehensive examination for clinical
decision-making related to sedentary behavior, activity limi-
tation and participation restriction, fall and balance behavior,
and outcomes of different treatment approaches to mitigate
the downstream consequences of FFAB. These treatment
approaches may include high-intensity multimodal exercise
with balance training (46) and cognitive behavioral therapy
(4,47,48).

One of the limitations of this study was that many par-
ticipants had low FFAB, especially in the older adult group.
Recruiting people with high FFAB is challenging because
their FFAB makes them less likely to leave their homes and
travel to an urban campus, which would likely entail signifi-
cant walking, physical performance tests, and other factors
that would feed into their FOF. Thus, the results of this study
may not be fully generalizable to typical clinical populations
that are most likely to be seen and evaluated for gait and bal-
ance problems. Future research in this area should consider
conducting assessments in participant homes to remove
some barriers to participation for individuals with high FFAB.
Another limitation was that the sample size estimation was
for the overall sample and, subsequently, the subgroups may
not have been sufficiently powered. Therefore, the subgroup
analyses should be interpreted with some caution. However,
psychometrically, the subgroup analyses were actually quite
strong so this may only be a minor concern. Another limi-
tation was that the sex proportion of the participants was
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different in the participants with PD (males > females) and
older adults (females > males). Neither of these proportions
are inconsistent with expectations of clinical research in
these populations (i.e., there are more males with PD, more
females volunteer for research studies); however, this does
limit the generalizability. Another limitation is that two scales
that also measure the construct of FFAB, the Falls Efficacy
Scale — International (49) and Survey of Activities and Fear
of Falling in the Elderly (50), were not included in this study.
They would have added support to the construct validity of
the mFFABQ. Lastly, only participants with PD completed
both the original and modified versions of the FFABQ; there-
fore, the correlational data reported in this article should be
interpreted with caution and should not be generalized to
older adults.

Conclusions

The results of this study provide sound psychometric
support for the use of the mFFABQ as a clinical or research
measure for FFAB in older adults and people with PD. Similar
to the original FFABQ, the mFFABQ exhibited good reliability
and demonstrated good evidence of its validity in the mea-
surement of the construct of FFAB. These results also dem-
onstrated a modest improvement in psychometric properties
relative to the original and, therefore, it is recommended that
clinicians and researchers use the updated, mFFABQ version.
However, the original FFABQ remains a suitable measure.
Researchers and clinicians should adhere to a single scale and
not intermix them.
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