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Materials and Methods: In this cross-sectional study, 145 older adults were recruited. The
Berg balance scale (BBS), Fullerton advanced balance (FAB) scale, dynamic gait index (DGI),
performance-oriented mobility assessment (POMA), timed up and go (TUG) test, gait speed,
step length, step test, and single item question were administered. The receiver operating
characteristics curve analysis was used to calculate diagnostic accuracy.

Results: All single-item tools had moderate diagnostic accuracy (area under the curve
[AUC]=0.76-0.89) and all multi-item tools had high diagnostic accuracy (AUC=0.91-0.95)
when using the recommended cut-off point of 45 for BBS. All multi-item tools maintained high
to moderate diagnostic accuracy (AUC=0.85-1.00) in all thresholds while using BBS severity
cut-off points. The FAB scale showed the highest diagnostic accuracy (AUC=0.95) among all
assessment tools. Single-item question scores (Wald=22.61, df=1, P=0.0001, Exp(B)=8.82)
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1. Introduction

alance deficits are associated with poor per-
formance in daily activities and functional
mobility [1-3]. Screening balance has been
recognized as a major determinant of falls
in older adults. Screening can help clini-
cians in planning or allocating assistive devices [4-6].

Multiple valid and reliable tools are divulged in re-
habilitation to evaluate balance and gait function. Per-
formance-oriented mobility assessment (POMA), Berg
balance scale (BBS), Fullerton advanced balance (FAB)
scale, and dynamic gait index (DGI) are widely used
multiple-item tools [4, 7-9]. While POMA measures
both balance and gait, the BBS and the FAB scale are
only used to measure balance and the DGI is only used
to evaluate gait [10-12]. The BBS is a 14-item scale
that is extensively used to measure functional balance
in a variety of conditions and settings. The BBS, while
thorough, valid, and reliable, is lengthy to be admin-
istered (i.e. 45 to 50 minutes) and may not always be
feasible in busy outpatient settings [5, 13, 14]. Although
the BBS is considered the golden standard [14], it has
some drawbacks, such as a ceiling effect in independent
older adults, lack of assessing response to perturbation,
as well as category redundancy. Therefore, people with
mild balance deficits are misdiagnosed and thus are less
likely to receive treatment [13, 15]. The FAB Scale eval-
uates static and dynamic postural control with 10 items
in high-functioning older people. Unlike the BBS, the
FAB scale evaluates reactive postural control response
to perturbation and reflects balance challenges during
daily activities. Another merit of the FAB scale is that
it’s faster to perform (i.e. 10 minutes) than the BBS [5,
13]. Furthermore, the FAB scale has a moderate correla-
tion with the BBS which suggests that these two scales
measure similar constructs [5].

The DGI is composed of 8 common gait tasks to mea-
sure dynamic balance during walking. The DGI requires
less time to complete (i.e. less than 10 minutes) than the
BBS and the FAB scale [12, 14]. The DGI measures the
ability to modify gait in changing situations with fewer
items than the BBS and can be used to accompany scales
that only measure static balance. The drawback of the
DG is that it requires more stairs and space with no ob-
stacles to managing [12, 16]. Moreover, the DGI has a
moderate correlation with the BBS [14]. The POMA is
a performance-based measure with 28 items that mea-
sure balance under perturbed conditions as well as gait
characteristics. The POMA can be easily performed
with a chair and stopwatch in any clinical setting. Bal-
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ance items in POMA can suggest the need for assistive
devices, but the performance of all items is exhaustive
for frail older adults [11, 17]. Despite being standard and
having high validity and reliability, these tools cause fa-
tigue and frustration in the screening of older adults due
to multiple items [18, 19].

On the other hand, the literature suggests that common
single-item measures are preferred in older people [19-
21]. The timed up and go (TUG) provides more informa-
tion than other single-item measures mentioned above.
Gait speed and step length can be measured via walking
at a short distance, and step tests can be administered in
a short time (i.e. 15 seconds) [20, 22-24]. These tools
are quick, inexpensive, easily executed, informative, and
do not need scoring or interpretation. Unlike these pros,
single-item measures may fail to record multiple facets
of a complex construct, such as balance and gait [25-28].

Occupational therapy guidelines for fall prevention and
management recommend providing balance training for
older adults [29]. Proper screening should be performed
to provide adequate intervention and better outcomes.
The pros of the tools must be weighed against the num-
ber of false negatives (i.e. those with an impairment that
is misidentified). The choice of a measurement tool is
critical due to time constraints in clinical settings. This
study adds to the growing literature on balance and gait
measurement tools. Consequently, the specific aim of
the current study is to compare the diagnostic accuracy
of single- and multi-item balance tools in community-
dwelling older adults.

2. Materials and Methods
Study Design And Participants

This cross-sectional study was conducted from 2019
to 2020. Data from 145 community-dwelling older
adults were collected in daily rehabilitation centers in
two sessions. The inclusion criteria included being 65
or older, not having musculoskeletal diseases leading to
the inability in standing or walking, the ability to walk
with or without a walking aid for 6 m, not having a cog-
nitive impairment (i.e. mini-mental status examination
>21) [30], and not having lower extremity prosthesis.
Older adults who unable to provide consent were ex-
cluded. Written informed consent was provided before
any study procedures.
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Procedure

Following recruitment, the purpose and procedures
of the study were explained to all participants. Demo-
graphic characteristics were recorded and the BBS,
FAB Scale, DGI, POMA, TUG, gait speed, step length,
and step test were randomly administered in two ses-
sions (i.e. 45 to 60 minutes in each session) for each
participant. Fear of falling (FOF) was also recorded
with a single-item question (SIQ) [31]. An experienced
occupational therapist conducted the evaluations. Rest
was provided if participants felt tired, due to the variety
of the tests.

Measurements

The BBS evaluates various balance features needed for
daily activities. This scale includes 14 items with a 5-point
grade. This scale was considered the golden standard with
a cut-off point of <45 in the present study [14].

The FAB scale includes 10 static and dynamic balance
activities. Performance is scored using a 5-point Likert
scale (0: unable to perform; 4: performing independent-
ly) with a maximum score of 40 points [13, 32].

The DGI evaluates dynamic balance by performing
eight tasks. The items are scored with a 4-point scale rang-
ing from 0 (lowest level of function) to 3 (highest level of
function). Scores on the DGI range from 0 to 24 [14].

The POMA measures gait and balance abilities in older
adults. The POMA includes two subscales of balance and
gait. The balance subscale (POMA-B) includes 9 items
and a maximum score of 16 and the gait subscale (POMA-
G) has 7 items with a maximum score of 12. Each item in
both subscales is scored on a 2- or 3-point Likert scale.
The maximum total score of POMA-T is 28 [17, 33].

The TUG measures functional mobility in dynamic
and static balance. The time recorded during rising from
a chair, walking 3 meters, turning around, walking back
to the chair, and sitting down was considered the partici-
pant’s score [4].

The gait speed is measured by walking at a comfort-
able speed over a S5-meter distance. The distance is de-
termined by a tape on the floor to mark the start and end
points. Additional tapes are pasted 2 m before and after
the course to control acceleration and deceleration. The
time in the middle of 5 m was recorded by a stopwatch.
This test was performed three times and the average
time was considered the participant’s score [34].
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The step length, as an ambulation parameter, was
measured over a 10-meter course. The step length was
calculated by the walking distance in the predetermined
distance divided by the number of steps [35].

The step test is measured with a 15-cm block which is
positioned 5 cm in front of each participant’s leg. The
number of times the participant can step on and off a
block in 15 s is considered the participant’s score [24].

The SIQ measures FOF with a simple question. First,
the participants were asked ‘were you afraid of falling
in the past 6 months?’. The next question was ‘did you
avoid certain activities due to FOF?” Dichotomous vari-
ables were ‘yes’ and ‘no’ to answer both questions [31].

Statistical analysis

All analyses were conducted using SPSS 16.0 and
MedCalc 14.8.1. Descriptive statistics and frequency
distributions were calculated for demographic character-
istics. Based on a cut-off point of < 45 in BBS, partici-
pants were classified with or without balance impairment
[36, 37]. The severity of balance impairment measured
by the BBS was also determined via the following cut-
off points, <20 as balance impairment, >21 to <40 as
acceptable balance, and >41 to 56 as good balance [38,
39]. Diagnostic accuracy was done by calculating a re-
ceiver operating characteristics (ROC) curve analysis to
determine the sensitivity (S) (true positive rates), speci-
ficity (SP) (true negative rates), positive predictive value
(PPV) (true positives/true positivest+false positives),
Negative Predictive Value (NPV) (true negatives/true
negatives+false negatives), as well as the area under the
curve (AUC). An AUC of 0.5-0.7, 0.71-0.89, and more
than 0.9 are considered acceptable, moderate, and high,
respectively [40]. A 95% confidence interval (CI) was
considered for all analyses. A comparison of ROC curves
was also done to determine the best tool regarding sen-
sitivity and specificity. Multivariate logistic regression
analysis was done by considering the best identified tool
(i.e. determined by comparing ROC curves) as the de-
pendent variable and SIQ scores as covariates.

3. Results

A total of 145 older adults (MeantSD of age =
73.68+7.03; male: n=75) participated in the present
study. Table 1 presents the descriptive and clinical fea-
tures of the sample.

Meimandi M, et al. Diagnostic Accuracy of Balance Tools. IMR. 2023; 17(1):103-113
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Table 1. Demographic and clinical characteristics of participants (n=145)

Mean1SD/ No. (%)

Variable
All Participants
Female 70 (48.3)
Sex
Male 75 (51.7)
Age (y) 73.68+7.03
Body mass index (kg/m2) 27.87+4.70
0 96 (66.2)
1 29 (20)
Fall history (6 months)
2 16 (11)
>2 4(2.8)
With fear of falling 50 (34.5)
Fear of falling
Without fear of falling 95 (65.5)
Unemployed 20(13.8)
Job Employed 60 (41.4)
Retired 65 (44.8)
Yes 4(2.8)
Assistive device use
No 141 (97.2)
Alone 17 (11.7)
Living arrangements
With family 128 (88.3)
Balance subscale 11.48+3.77
POMA Gait subscale 7.57+£2.70
Total 19.15+6.23
BBS 38.39+11.45
TUG 11.6045.33
FAB scale 23.7749.12
DGI 15.1345.73
Gait speed 0.62+0.16
Step length 40.55+7.56
Right 5.10+2.40
Step test
Left 5.06+2.36
Mini mental status examination 26.65+2.95

JMR

POMA: Performance-oriented mobility assessment; BBS: Berg balance scale; FAB: Fullerton advance balance; DGI: Dynamic gait index
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Table 2. Diagnostic accuracy indexes for measurement tools
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Scale Cut-off Sensitivity Specificity Positive Predictive Negative Predictive Area Under
Variable Point (95% CI) (95% CI) Value (95% CI) Value (95% Cl) the Curve
POMA-T <21 85.26 (76.5-91.7) 96 86.3-99.5) 70.3 (37.8-90.2) 98.3(97.3-99.0) 0.94
POMA-B <13 90.53 (82.8-95.6) 90 (78.2-96.7) 50.1 (30.4-69.8) 98.8 (97.9-99.4) 0.95
POMA-G <9 89.47 (81.5-94.8) 80 (66.3-90.0) 33.2(22.1-46.5) 98.6 (97.4-99.2) 091
TUG >8 85.26 (76.5-91.7) 80 (66.3-90.0) 32.1(21.3-45.3) 98 (96.7-98.8) 0.89
FAB <26 87.37(79.0-93.3) 94 (83.5-98.7) 61.8 (35.0-82.9) 98.5(97.5-99.1) 0.95
DGl <16 82.11(72.9-89.2)  90(78.2-96.7) 47.7 (28.3-67.8) 97.8 (96.7-98.6) 0.93
Right <5 78.95 (69.4-86.6) 80 (66.3-90.0) 30.5 (20.0-43.5) 97.2(95.8-98.1) 0.84
Step test Left <5 84.21(75.3-90.9)  84(70.9-92.8) 36.9 (23.5-52.6) 98 (96.7-98.7) 0.86
Gait speed <0.625 86.32(77.7-92.5)  70(55.4-82.1) 24.2 (17.2-33.0) 97.9 (96.4-98.7) 0.86
Step length <41 74.74 (64.8-83.1) 64 (49.2-77.1) 18.7 (13.5-25.4) 95.8 (93.8-97.2) 0.76
JMR

POMA-T: Performance-oriented mobility assessment-total; POMA-B: Performance-oriented mobility assessment-balance sub-
scale; POMA-G: Performance-oriented mobility assessment-gait subscale; DGI, dynamic gait index; FAB, Fullerton advanced

balance; TUG, timed up and go; CI, confidence interval.

Table 3. Validity parameters for discriminating impairment severity

Step Test

. Step
Scales POMA-T POMA-B POMA-G TUG FAB DGl Gait i
Rt Lef Pl tengt
Parameters No or Mild Impairment vs. Moderate Impairment
HEES ey 092 086 085 094 092 082 084 081 076
the curve
Cuteoff <20 <12 <9 >8 <25 <16 <5 <5 <0625 <38
point
Sensitivity 80.28 87.32 90.14 85.92 91.55 88.73 83.10 88.73 87.32 59.15
(95%Cl)  (69.1-888) (773940) (807-959) (756930) (825968) (790950) (723910) (790950) (773940) (468707
Specificity 87.50 85.94 67.19 68.75 89.06 84.37 7344 75 60.94 76.69
(95%C)  (768944) (750934) (543-784) (559798) (788955) (73.1922) (609-837) (626850) (479729) (67.8-887)
Positive
predictive 416 408 234 234 482 38.7 258 283 199 244
value(95%  (27.0-580) (27.2-56.0) (176304) (17.3-308) (315653) (262529) (186-346) (204-378) (153-255) (16.1-353)
a)
Negative
predictive 976 984 984 97.8 99.0 98.5 975 984 97.7 94.6
value (96.1:985) (97099.1)  (967-992) (960-988) (97.8995) (972:992) (958985) (968992) (958988) (92.8-96.0)
(95%C1)
Parameters Moderate Impairment vs. Severe Impairment
Areaunder g, 090 090 075 099 085 079 078 083 051
the curve
CUt.{)ﬁ <10 <6 <3 >17 <10 <8 <2 <2 <05 <31
point
Sensitivity 90 80 80 90 100 90 80 70 90 30
(95%Cl) (55599.7)  (44.4-975) (44.497.5) (55599.7) (69.2-100) (55.599.7) (444975) (348933) (55.599.7) (6.7-65.2)
Specificity 88.73 87.32 92.96 59.15 97.18 69.01 76.06 80.28 66.20 8732
(95%C)  (790950) (773940) (843977) (468707) (902-997) (569-795) (645854) (69.1-838) (54077.0) (77.3-940)

Meimandi M, et al. Diagnostic Accuracy of Balance Tools. IMR. 2023; 17(1):103-113
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Scales POMAT POMAB  POMAG TUG FAB DGl Gait Speed
Right Length
Positive
predictive 47 42 55.8(339- 197 798 2.4 271 283 28 208
value (309638) (261582) 756) (147257) (502939) (177-326) (181384) (175423) (167303) (7.9448)
(95%0l)
Negative
predictive 988 975 97.7(924 982 100 984 972 % 983 918
value (925998)  (91.9-993) 993) (89.1-99.7) (906998) (908992) (903984) (902997) (88.1-944)
(95% Q1)
Parameters No or Mild Impairment vs. Severe Impairment
ALEILTEES 100 100 099 098 099 099 092 095 097 075
thecurve
Cutoff <11 <7 <6 >16 <10 <10 <2 <3 <055 <35
point
Sensitivity 100 100 100 %0 100 100 80 %0 100 50
(95%C)  (692100)  (692100)  (692100) (555997) (692-100) (692-100) (444975) (555997) (692-100) (187-813)
Specificity 100 100 96.87 98.44 98.44 96.87 9531 9375 8594 9375
(95%Cl)  (94.4100) (944100)  (89.2996) (916100) (916100) (89.2996) (869990) (848983) (750934) (84.8983)
Positive
predictive 100 100 78 865 87.7 78 655 615 441 471
value (95% (476933) (475978) (504980) (476933) (376857) (37.7-809) (301591) (223734)
a)
Negative
predictive 989 977 9838 %44
vave(@% 0 100 10 (32908 @ 10 (925993 (29998 @ (90199
a)
JMR

POMA-T: Performance-oriented mobility assessment-total; POMA-B: Performance-oriented mobility assessment-balance sub-
scale; POMA-G: Performance-oriented mobility assessment-gait subscale; DGI: Dynamic gait index; FAB: Fullerton advanced
balance; TUG: Timed up and go; CI: Confidence interval.

Table 4. Receiver operating characteristics curve comparisons for measurement tools

Measurement Tools Area Under the Curve Standard Error 95% Cl
FAB Scale 0.95 0.022 0.90-0.98
POMA 0.94 0.019 0.89-0.97
DGl 0.93 0.018 0.88-0.97
TUG 0.89 0.026 0.82-0.93
Gait speed 0.86 0.029 0.80-0.91
Step test 0.84 0.034 0.77-0.90

JMR

POMA: Performance-oriented mobility assessment; DGI: Dynamic gait index; FAB: Fullerton advanced balance; TUG: Timed

up and go; CI: Confidence interval.



https://jmr.tums.ac.ir/index.php/jmr

Journal of

Modern Rehabilitation

January 2023, Volume 17, Number 1

80 LT '
> o DGI
= Ny’ -
s 60 'l'_.%‘; —o_ FABscale
o 7 POMA
= : y
3 40 g‘ ..m.. GaitSpeed
Step Test
[< -k
20[2 i
o 1 1 1 1
0 40 80

100-Specificity

Figure 1. Comparison of receiver operating characteristics curves for various balance measurement tools

By considering the recommended cut-off point of <45
for BBS, 65.5% (n=95) of the whole sample had bal-
ance impairments. Using this cut-off point as an external
criterion for other measurement tools, high diagnostic
accuracy (AUC=0.91-0.95) was calculated for perfor-
mance-oriented mobility assessment-total (POMA-T),
performance-oriented mobility assessment-balance (PO-
MA-B), performance-oriented mobility assessment-gait
(POMA-G), FAB scale, and DGI. Moreover, moderate
diagnostic accuracy (AUC=0.76-0.89) was obtained for
TUG, gait speed, step test, and step length. Table 2 lists
the calculated validity parameters used to compare the
diagnostic accuracy of each measurement tool.

As shown in Table 3, by considering the severity cut-
off points of BBS (i.e.< 20 as balance impairment, >21
to <40 as acceptable balance, and >41 to 56 as good bal-
ance), in the no or mild impairment vs. moderate im-
pairment, high diagnostic accuracy (AUC=0.90-0.94)
was obtained for POMA-T, POMA-B, FAB scale, and
DGI. By raising the threshold and confronting moderate
impairment and severe impairment, the POMA-T, PO-
MA-B, and FAB Scale maintained their high diagnostic
accuracy, but the DGI (AUC=0.85) downgraded to mod-
erate diagnostic accuracy next to the TUG (AUC=0.75),
step test (AUC: Right=0.79, 1eft=0.78), and gait speed
(AUC=0.83). Also, step length was demoted to accept-
able (AUC=0.51) diagnostic accuracy. By challeng-
ing older adults with no or mild impairment vs. severe
impairment, all the measurement tools, such as POMA
(total score and both subscales), FAB scale, DGI, TUG,
step test, and gait speed had high (AUC=0.92-1.00) di-
agnostic accuracy except for step length that had moder-
ate (AUC=0.75) diagnostic accuracy.

A comparison of ROC curves was performed for mea-
surement tools that maintained moderate and high diag-
nostic accuracy when discriminating impairment sever-
ity. Among all the measurement tools, FAB scale had the

JVMR

highest diagnostic accuracy (AUC=0.95 [CI=0.90-0.98],
standard error= 0.02). Table 4 and Figure 1 show further
information.

In the regression model obtained for older adults
with balance impairments versus without balance im-
pairments, using the FAB scale scores as the depen-
dent variable and SIQ scores as covariates, the SIQ
scores (Wald=22.61, df=1, P=0.0001, Exp(B)=8.82
[CI195%=3.59-21.63]) were significant.

4. Discussion

The contemporary rehabilitation environment requires
valid and convenient outcome measures for goal setting,
monitoring processes, and predicting other variables
associated with balance and gait problems, such as fall
risk. The value of diagnostic tests in both clinical and
prevention practices depends on populations with certain
conditions. Clinicians all over the world are searching
for a single best outcome measure for a specific purpose
[40, 41].

To the best of our knowledge, this study is the first
research to examine the diagnostic accuracy of various
single- and multi-item balance and gait outcome mea-
sures for community-dwelling older adults. Several
studies have been conducted previously; however, they
were not as comprehensive as the present study in terms
of instruments studied and they were carried out in other
populations [13, 27, 42, 43]. The results of the present
study showed that all single-item measures (i.e. TUG,
gait speed, step test, and step length) had moderate diag-
nostic accuracy but multi-item measures (POMA, FAB
Scale, and DGI) had high diagnostic accuracy, by using
the BBS as the golden standard, with the recommended
cut-off points. Also, for discriminating older adults with
various balance and gait impairment levels, all multiple-
item measures except POMA-G and DGI maintained

Meimandi M, et al. Diagnostic Accuracy of Balance Tools. IMR. 2023; 17(1):103-113
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high diagnostic ability. Moreover, the FAB scale had
the highest diagnostic accuracy among all measurement
tools with high and moderate diagnostic accuracy in dis-
criminating older adults with various impairment levels.
Regression analysis also showed that the FAB scale is
suitable to detect fall risk.

Clinically, sensitivity is favored because it leads to
more true positives and fewer false negatives [42]. Over-
all, all multi-item and single-item measures demonstrat-
ed good sensitivity compared to BBS. Previous studies
reported different cut-off points with lower sensitivity
or specificity [11, 22, 44-48]. This discrepancy may be
explained by using the BBS as the golden standard in
the present study while previous studies used fall history
as the criterion. Another reason for these inconsistencies
may be the diverse populations in previous studies (i.e.
people with vestibular disorders, people with Parkin-
son’s disease, older adults living in nursing homes, and
older adults with dementia) [10, 13, 49-51].

Additionally, the efficiency of a scale is described in
terms of PPV and NPV values of the cutoff scores. Com-
pared to BBS, single-item measures had lower PPV (i.e.
proportion of subjects with a positive test result who had
balance impairment) than multi-item measures. As men-
tioned earlier, single-item tools cannot use all aspects of
the balance construct, hence utilizing these tools lead to
untimely treatment [25].

When single-item measures were compared to severity
cut-off points of BBS, they had high to moderate diag-
nostic accuracy in challenging older adults with no or
mild balance impairment versus older adults with severe
balance impairment. However, moderate to acceptable
diagnostic accuracy was obtained in discriminating old-
er adults with no or mild balance impairment vs. older
adults with moderate balance impairment and differenti-
ating older adults with moderate balance impairment vs.
older adults with severe balance impairment. These re-
sults indicate that these tools cannot accurately differen-
tiate between older adults with balance impairments. Not
identifying a person with moderate balance impairment
from those with no or mild balance impairments leads to
failure in providing timely interventions [10]. Although
these single-item tools are advantageous to help evalu-
ate balance in busy clinical settings, another multiple-
item tool is needed alongside them. To the authors’
knowledge, no former studies have been conducted on
the diagnostic accuracy of balance tools to differenti-
ate between subjects based on their balance capabilities.
Hence, these results are novel and cannot be compared
with previous studies.

Journal of
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The FAB scale appears to be the most appropriate and
applicable measurement tool. The cut-off score of < 26
produced a sensitivity of 87.37% and a specificity of
94% compared to BBS. This cut-off point is similar to
those suggested by Hernandez et al. who investigated
predictive properties of the FAB scale about fall status in
older adults [8]. The high specificity for the FAB scale in
the present study compared to Hernandez et al.’s study
may be due to the inclusion of older adults without cog-
nitive decline. Cognitive function may alter the perfor-
mance of items and affect the scores. In addition, since
the FAB scale is comprised of more challenging items
than those used in other multiple-item instruments, its
overall score may indicate subtle balance impairments.
This scale is less prone to the ceiling effect and provides
more guidance in designing interventions and detect-
ing slight changes in balance abilities. Also, the content
validity of this scale was obtained using the theory of
postural control systems which means that all neural
correlates of balance (i.e. sensory strategies, musculo-
skeletal systems, neuromuscular synergies, cognition,
and adaptive mechanisms) are considered in this scale.
Hence, the FAB scale has all the essential items [52].
Approximately 50% of people who fall admit to having
FOF [53]. Regression analysis indicated that the FAB
scale has a significant relationship with SIQ. Detecting
balance impairments can help identify older adults who
may have fallen.

This study has several limitations and clinical concerns
to consider while using these results. First, the proposed
cut-off points are only valid for identifying balance im-
pairments in community-dwelling older adults and may
not be appropriate for determining fall risk in other pop-
ulations or frail older adults in nursing homes. Second,
FOF was assessed using a retrospective design. Good
memory recall is required to remember the fear of falling
and to avoid activities due to FOF. Prospective research
design (i.e. following participants for some time) should
be done to explore the ability of the FAB scale to predict
fall risk. Third, the participants in the present study had
no cognitive impairment, therefore these results cannot
be generalized to older adults with cognitive decline.

5. Conclusion

In summary, from a clinical point of view, we recommend
that to test balance capacities, the FAB scale may be pre-
ferred over other multiple-item and single-item scales.
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