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ABSTRACT

Objectives: Old ageisoftenassociated with a progressive decline in the capacity of individuals
to maintain dynamic and static balance, leading to falls and fear of falling. This study
aimed to validate the 9-item Berg Balance Scale (BBS-9) for the older Iranian population.
Methods: The current psychometric study involved translation of the BBS-9 to
Persian language and its validation among a cohort of Persian-speaking elderly people.
Confirmatory factor analysis, exploratory factor analysis, internal consistency, construct
validity, test-retest reliability, receiver operating characteristic analysis, inter-rater, and
convergent validity of the BBS-9 (Persian) were investigated and statistically analyzed.
Results: The participants were 9117 Iranians with an average age of 64.3+2.45 years.
The cohort was 54.1% female. Nearly three quarters of the subjects (72.4%) lived alone,
92.9% needed help with activities of daily living, and 93.0% sustained falls in the previous
two years. Internal consistency was confirmed using intraclass correlation coefficient and
McDonald’s Omega (= 0.75). The receiver operating characteristic analysis represented
the exact cut-off values for male and female and with or without fear of falling with
good specificity and sensitivity. Analysis of variance revealed that fear of falling was
significantly related to age, Aging in Place, loneliness, hospitalization rate, frailty, and
sense of anxiety (effect size 2 0.130, p < 0.050). Conclusions: The Persian version of BBS-
9, a psychometrically sound self-reported measure of fear of falling, retained the original’s
satisfactory psychometric properties. It has the potential to be used among older Iranians
in community-based and clinical settings.

ore people are living longer than

ever before. Thus, the health, safety,

and quality of life (QoL) of senior

citizens have become matters of
prime focus in global healthcare. With advanced
age, human physiological and functional conditions
tend to deteriorate." The strength of the muscles
that support and balance the body can decrease
dramatically after the age of 60. These physiological
changes negatively affect older people’s ability to
maintain balance and posture, causing them to
feel unstable and dizzy, raising their risk of falls.>?
‘Balance’ is defined as maintaining the body’s center
of gravity within a level of reliance with minimal
postural oscillation.* As the postural control system
deteriorates with age, the individual becomes

vulnerable to loss of balance (LoB) and physical
falls.> Maintaining postural control is a complex and
multifaceted process, and its deterioration severely
impacts one’s QoL, increases the fear of falling (FoF)
which further raises the risk of LoB.¢ A fall, the second
most common cause of injury among older people, is
defined as a sudden, involuntary LoB followed by an
unplanned descent to the ground or lower levels with
or without injury.”® Much research has been devoted
to improve the capacity of the elderly to maintain
balance. Early detection and treatment of LoB-
related disorders in older people may reduce the risk
of falling, mitigate FoF, and improve QoL.” Rising,
LoB and FoF may continue to reduce QoL while also
increasing the economic consequences and the elderly

dependency ratio.'’'>
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There are numerous external and internal causes
of falling."” External causes (about 30%) include
unsafe footwear, walking on slick surfaces, and
encountering environmental obstacles. Female
gender, balance-related diseases, LoB, FoF, and use
of medications such as sleeping pills are among the
internal causes of falling.>'* LoB, one of the main
causes of falling, is more than just a psychological
reaction to past failures. Recent research has focused
on the question of which occurs first: falling, LoB,
or FoE."> However, most studies have focused on the
experience of falling instead of its etiology, which
includes LoB and FoF.*®

Higher LoB has been reported among 20-39%
of people who have previously fallen.'” LoB has also
been reported as a syndrome in the elderly with no
history of falling.'"”""” The prevalence of FoF in the
elderly has been estimated at around 60%.>° LoB
reduces a person’s confidence in one’s balance and
limit physical activities and later even the ability to
perform some activities of daily livings (ADLs).?"*
As the old-age dependency ratio rises, it can strain
family and social relationships and result in social
isolation.”” The Berg Balance Scale (BBS) is one of
the most widely used tools for measuring balance and
LoB individuals. BBS is available in two versions, the
full version with 14 items (BBS-14) and the newer
short version with 9 items (BBS-9). BBS has high
validity and reliability in varied patient populations,
including those with stroke, Parkinson’s disease,
multiple sclerosis, brain damage, etc., and is able to
predict the risk of falling.*® Being a short scale, it can
be completed quicker than BBS-14 and can be used
without the need for special places or facilities.

In Iran, no national study has been conducted
among the elderly to determine their balance, LoB,
FoF, or frequency of falling. BBS-9 has also not
been nationally validated in Iran despite being well-
suited for randomized controlled trials (RCTs) and
clinical settings. This study sought to address this
information gap by identifying and validating the
instrumental and psychometric aspects of BBS-9 in
older Iranian adults.

METHODS
The subjects for this study were sourced from the
Farzanegan Daily Caring Foundation (FDCF) in
southern Iran, which has 17500 members over the
age of 60. The area under the curve (AUC) index (>

0.80), alpha (Type L error) 0.05, beta (Type II error-
power) 0.98, and sensitivity and specificity of 90%
were used to evaluate Auaisa’s psychometric study
(specificity fixed at > 0.85).* The sample size was
calculated to be 9120 participants assuming a 25%
dropout rate using PASS software (PASS 15 Power
Analysis and Sample Size Software (2017) NCSS,
LLC. Kaysville, Utah, USA).** This sample size was
chosen from the FDCF population by entering the
names of eligible older participants into Microsoft
Excel 2010. Based on the inclusion criteria, each
FDCF member was assigned a code. The study
sample was then chosen at random from a table.

Participant inclusion criteria comprised: being
> 60 years of age, having no effective cognitive
impairment as measured by a MoCA score of
+26 (range = 0-30), being able to communicate,
having willingness to participate in the study, and
being a permanent member of FDCF. Exclusion
criteria included death, the participant leaving
FDCEF, and non-participation due to severe illness
or unwillingness.

The study was conducted as per the provisions of
the Helsinki Convention (2013) and the STROBE
checklist. Shiraz University of Medical Sciences
Ethics Committee provided the ethical permission
(Ref. IR.SUMS.SCHEANUT.REC.1401.019).
All participants provided both oral and written
informed consent.

A demographic questionnaire collected
information such as gender, age, level of education,
marital status, chronic illness, ADL, aging in place
(AiP), frailty, hospitalization due to falling, and
frequency of hospitalization rate (HR) and history
of falls in the past pear (HF). Geriatric Depression
Scale and Geriatric Anxiety Inventory (GAI) were
used to screen for depression and anxiety. Three
participants died during the study period, and the
data were screened in May 2022.

BBS-14, the original long version of the
instrument, is known to have good reliability and
validity.”*” The newer BBS-9 is more recently
designed and validated.?® Its nine items depict
sitting to standing, transfering, reaching forward
with an outstretched arm, retrieving an object
from the floor, turning to look behind, turning
360 degrees, standing on one foot, and standing
on two feet. The five-option answers ranged from
‘inability’ to ‘ability’ with a total scoring range of
0-36. The highest score = 28, represents a high level
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of balance. The participants completed the BBS-9
during mid-2022, along with five other instruments
(University of California Los Angeles-Loneliness,
Frailty—SHARE, Geriatric Depression Index, GAI
and AiP).

After obtaining permission from the designers
of BBS-9, the instrument was translated to Persian,
back-translated to English, and validated using
the World Health Organization’s protocol. Two
independent Persian translators translated the scale
to Persian using this protocol. The BBS-9 was then
evaluated, and an agreed-upon version was achieved
through a meeting with translators. Face validity
of the questionnaire was investigated during an
interview with 10 literate Iranian senior citizens
(having minimum bachelor’s degrees). They were
asked to evaluate the difficulty level, ambiguity, and
appropriateness of each item. They were also asked
to submit suggestions to resolve the issues they
found. As per the Lawshe table,” for an eight-item
instrument, using 10 evaluators is sufficient for an
acceptable content validity ratio (CVR) limit of
0.60. The CVR and then the content validity index
(CVI) were used to assess the CV after confirming
the face validity. The mean validity index of the tool’s
overall content determines the overall CVI of a tool.*
Accordingly, we arrived at a CVI of > 92% for each
item and 94% for the entire scale. After proving the
content and face validity, a copy of the questionnaire
was sent to each translator for back-translation to
English. These English versions were obtained under
the supervision of two academic members of the
Shiraz University of Medical Sciences, and a single
version with the greatest alignment with the original
version was extracted. The original designer was then
contacted for final approval. After these procedures,
the finalized Persian BBS-9 and other tools were
administered to the selected 9117 male and
female participants.

The exploratory factor analysis (EFA) technique
was used in the first stage after entering the data into
ISPSS windows (IBM Corp. Released 2021. IBM
SPSS Statistics for Windows, Version 28.0. Armonk,
NY: IBM Corp.) to determine the construct
validity and identify factor scales using Varimax and
Quartimax rotation and scree plot.*! The assumptions
were examined before using the method EFA,
including the Kaiser-Meyer-Olkin test for sample
size adequacy, data normality, and Bartlett’s test of
sphericity. The identity matrix was then compared

to the observed correlation matrix.*? In the second
stage, the model fit indices were examined using
IBM-Amos software (Arbuckle, J. L. (2016). Amos
(Version 24.0) [Computer Program]. Chicago:
SPSS) and principal component analysis (PCA).
In the third stage, the internal consistency of BBS-
9 was tested using McDonald’s omega, Cronbach’s
alpha, and Pearson correlation. The intraclass
correlation coefficient (ICC) was also examined to
assess the instrument’s internal reliability. We used
the epsilon square to estimate effect size measures,
which has a similar interpretation to Cohen’s d and
Eta square. Finally, the BBS-9 cut-off points were
determined using receiver operating characteristics
(ROC) analysis, abs (sensitivity—specificity) (DIFF),
Youden’s ], and D value.

RESULTS

The participants (N = 9117) had a mean age of
64.3+2.45. The majority (54.1%) were female.
Almost half (47.7%) had no formal education.
Most participants (72.4%) lived alone, 43.0% were
widowed, 92.9% neceded help with ADL, and
93.0% had sustained falls in the previous two years.
The participants’ mean HR caused by falling was
4.141.5; wherein 9.4% had > 4 falls per year. Both
sexes had similar rates of HR (p = 0.075). ADL
assistance was the primary requirement for 93.0% of
women and for 56.1% of the entire cohort. The vast
majority (97.0%) of participants were beneficiaries
of the pension system. The mean BBS-9 score for
the cohort was 22.843.1 (range = 0-36). BBS-9
scores were higher for the oldest participants who
had a mean score of 27.740.7. The participants had a
mean score of 2.5+1.6 (range = 0-5) for anxiety and
61.6+7.6 (range = 20-80) for loneliness. Analysis
of variance results revealed the effect size of each
demographic and health variable on the total score
of BBS-9.

The effect size was 14.4% for AiP, 14.5% for age,
14.0% for HR, 11.2% for HF, 13.9% for loneliness,
11.0% for the need for ADL, 13.8% for frailty, 10.1%
for depression, and 13.5% for the sense of anxiety
[Table 1]. There was no statistically significant
difference between the scores of women and
men (p 2 0.050).

In the current study, the Skewness score ranged
-1.5 to +1.5, with Fidell and Tabachnick (2001)3
defining an acceptable amount as < 2, indicating
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Table 1: The one-way ANOVA for health and demographic factors (N = 9117; p < 0.05).

Factors Source of Mean (SD) Sum of df Mean F Effect p-value
variation squares square size
AiP Between groups  70.2 (8.3) 3913.331 78 50.171 5.313 0.144 0.001
Within groups 85347.115 9038 9.443
Total 89260.445 9116
Age, years Between groups  64.3 (24.5) 3984.185 40 99.605 10.601 0.145 0.001
Within groups 85276.260 9076 9.396
Total 89260.445 9116
HR Between groups 4.1(1.5) 3526.702 7 503.815 53.529 0.140 <0.001
Within groups 85733.743 9109 9.412
Total 89260.445 9116
HF Between groups 93.7%* 1068.858 1 1068.858 110.471 0.112 0.001
Within groups 88191587 9115 9.675
Total 89260.445 9116
Ne.ed for ADL  Between groups 16.7 (2.6) 927.779 1 927.779 95.737 0.110 0.001
assistance
Within groups 88332.666 9115 9.691
Total 89260.445 9116
Loneliness Between groups  61.6 (7.6) 3471.540 31 111.985 11.859 0.139 0.001
Within groups 85788.905 9085 9.443
Total 89260.445 9116
Anxiety Between groups 2.5(0.5) 3101.821 5 620.364 62.602 0.135 0.001
Within groups 86158.624 9111 9.457
Total 89260.445 9116
Depression Between groups 1.9 (1.4) 97.585 4 24.396 2.493 0.101 0.041
Within groups 89162.860 9112 9.785
Total 89260.445 9116
Frailty Between groups 2.9 (1.4) 3380.330 4 845.082 89.664 0.138 <0.001
Within groups 85880.116 9112 9.425
Total 89260.445 9116

“Frequency (%) of 4 time and more off)z//ing in the past year. ANOVA: Analysis of variance; d/ degree q/ffwdam ; F: Fstatistical test; HR: hospitalization rate;
HEF: history of falls in the past year; AiP: aging in place; ADL: activities of daily living

Table 2: The Goodness of the Extracted Model’s Fit Indices for the 9-Item Berg Balance Scale (BBS-9).

Model Chi2 df Chi2/df Sig. RMSEA AGFI TLI IFI NNFI GFI CFI
I-factor  107.27 8 13.408 0.001 0.031 0.90 091 091 0.90 0.90 0.92
2-factor  647.54 8 80.940 0.054 0.094 0.81 0.80 0.79 0.80 0.80 0.79

RMSEA: root mean square error q/ )z/?proximmiwz; AGFI: /m’jmlf/l goadnm afﬁt index; TLI: Tiucker—Lewis index; IFI: z'nw"mzwzm[ /il index;
NNFI: Non-normed fit index GFI: goodness of fit index; CFI: confirmatory fit index.

the data’s normality of distribution. The correlation
matrix represented the majority of correlations
as > 0.52. Furthermore, the Kaiser-Meyer-Olkin
value was 0.507 (p < 0.001), greater than the
recommended threshold by Kaiser, 1974.%* To test
the null hypothesis of correlation matrix being an
identity matrix, Bartlett’s test of sphericity was
run, and the results were acceptable (approx. chi-
square = 39.792; p = 0.305). EFA was used to assess

the construct validity of BBS, and four extracting
models were used: generalized least squares,
unweighted least squares, and maximum likelihood
with equamax and varimax rotation. The solution
could not be rotated because only one component
was extracted. Two components were extracted using
PCA with five rotation methods, namely quartimax,
varimax, equamax, oblimin, and promax in Kaiser
normalization. The eigenvalue was 99.6, with 67.6%
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BBS.1... BBS.9 in boxes: Each box represents a spffﬁf iten in the BBS-9
questionnaire. Om’—lm} arrows show the flm‘ar load Q/ each item in exp/ﬂinmg
the total score of BBS. Score I means 100% predictive power:. Tivo-sided arrows
indicate the mutual correlation of items with each other: Score 1 means the
Jimi/m"it] and lmmagmei{y qf two items taget}}fx

Figure 1: Path diagram for the confirmatory factor
analysis of individual components of 9-Item Berg

Balance Scale (BBS-9).

of the variance explained. The items’ mean scores
for factors 1 and 2 and communalities were 0.474,
0.401, and 1.000, respectively. Factor 1 included
statistical balance items, such as 1, 2, 3, S, 6, and 8,
whereas factor 2 included dynamic balance items,
such as 4, 7, and 9 (transfer, turning to look behind,
and turning 360°).

A confirmatory factor analysis was then
performed using AMOS-24 software to evaluate the
2-factor structure presented in the previous step.'®
The factor structure of BBS-9 for the obtained
1-factor model was good, as shown in Table 2 when
the main goodness of fit indices was considered.
Furthermore, the chi-square was statistically
significant (p < 0.001), and the root mean square
error of approximation (RMSEA) was < 0.05. The
adjusted goodness of fit index (AGFI) was 0.90, with
a relative chi-square of 107.27, Tucker—Lewis index
0f 0.91, incremental fit index of 0.91, NNFI of 0.90,
confirmatory fit index. of 0.92, and GFI 0f 0.92 (p =
0.001). Furr (2011) suggested that the confirmatory

factor analysis fit indices have standardized loadings
of > 0.90."” The GFIs for the two-factor model is
slightly lower than the good fit values (RMSEA
> 0.05), and thus cannot be considered acceptable.

Figure 1 illustrates the final explained model in a
one-factor format.

Table 3 compares the convergent validity of BBS-9
with the Iranian versions of University California Los
Angeles-Loneliness (0.83), GAI (0.86), AiP (-0.15),
and Frailty-SHARE (0.94) (p < 0.001, 2-tailed)
which were concurrently administered along with
BBS-9 to the study participants. The nine items had
moderate to high internal consistency between them
and the mean score of internal consistency was 0.74.
Thessignificance level for all path coefficients was set at
2 <0.010. The BBS-9 scale demonstrated exceptional
dependability. Cronbach’s alpha was 0.87, with a
McDonald’s omega of 0.86 (p < 0.001), Fleiss Kappa
0f0.71,ICC 0f 0.85, and weighted kappa of 0.72 for
the entire scale.

The K-means cluster analysis is an algorithm that
divides participants into clusters based on similarity.
It can be used to validate assumptions about the
validity of instruments while building items, as well
as to identify unknown components in complex data
sets.” Using K-means clustering for total BBS scores
(ranging from 0 to 36), two clusters were identified,
with initial cluster centers of 26 and 21, respectively,
for cluster numbers 1 and 2, and the distance
between final cluster centers was 5.07. The number of
cases in each cluster was 3809 for cluster 1 and 53.8
for cluster 2. The silhouette measure of clustering
cohesion (closeness) and separation (detachment)
was 0.671. This is a measure of the overall goodness-
of-fit for the clustering and is based on the average
distances between the nodes. It can range from -1
to +1, with a silhouette measure < 0.20 indicating
poor solution quality, a measure between 0.20 and
0.50 indicating a fair solution, and a measure > 0.50
indicating a good solution.*

Table 3 shows the area under the ROC curve
(AUCQ), specificity, sensitivity, and cut-off points for
BBS-9. The cut-off points for the best differentiated
with and without FoF in women and men, as shown,
were 15.5 and 15, respectively. The Youden’s J, D
value (Euclidean distance), and DIFF indices are
used to determine the best cut-off point for the
tests and to evaluate biomarker effectiveness.’” The
optimal cut-point value is indicated by Yuoden’s
J close to 1 and D value and DIFF close to 0. The
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LR-
-0.074
0.036
0.054
0.336
0.367
0.442
0.352

LR+
0.051
-0.024
-0.037
-0.319
-0.342
-0.440
-0.254

DIFF
0.051
0.024
0.037
0.319
0.342
0.440
0.254

D value
0.352
0.471
0.446
0.372
0.416
0.444
0.611

0.435
0.306
0.339
0.581
0.520
0.552
0.188

0.665
0.688
0.950
0.931
0.996
0.721

Specificity Youden’s J
0.692

Sensitivity
0.743
0.641
0.651
0.631
0.589
0.556
0.467

Cut-off
point (>)
23.0
22.0
20.5
15.5
17.5
15.5
20.5

Pe
0.001
<0.001
0.007
<0.001
<0.001
<0.001
0.001

Mean
(SD)
22.82(3.1)
22.86(3.2)
21.68 (3.1)
22.93(3.1)
21.59 (3.0)
22.93(3.1)
22.09 (3.1)

Upper

bound
0.657
0.668
0.677
0.662
0.609
0.663
0.750

95% CI for AUC

Lower

bound
0.616
0.631
0.591
0.639
0.508
0.639
0.616

0.637
0.650
0.634
0.651
0.658
0.651
0.633

The AUC, sensitivity, specificity, and Youden’s index for possible cut-off points of the 9-Item Berg Balance Scale (BBS-9).
AUC!

ADL help not needed
ADL help needed

Variables
BBS (Men)
BBS (Women)
HF (No)

HF (Yes)

HR (< 3)

Table 3

estimated cut-off points are applicable, according

3
n| 2
o g to Table 3.%8%°
N The independent-group area differences for men
3 and women, with/without ADL, HF, and HR (yes
& < .
= 3 and no) (calculated using the ROC curve results
& 3 &
< \5 between the groups) yielded -0.314, -0.204, 0.201,
Eb and -0.322, respectively, according to the ROC
<« = curve, and were statistically significant (p < 0.001).
= :g According to Zweig and Campbell (1993), the
g groups had perfect discrimination (no overlap in the
5 two distributions), and Campbell (1993), and the
;2 S ROC plot passed through the upper left corner.* It
S| 3 was suggested that the BBS, or the specific cutting
S points of each group, be considered separately, along
N . > . . . .
< with the two groups’ strong discrimination.
3 =
IS
= g
B
B DISCUSSION
0 . .
| £ The psychometric features of the BBS-9 and its cut-
S| T off points for falling among aged individuals in Iran
=
3 have been investigated in this study. This work had
2 g Y.
S acceptable internal consistency, accuracy, reliability,
¥ : 1
R structure, and convergent validity (p < 0.050). Except
S& for sex (p > 0.300) (p < 0.001), the acceptability
< £ results represented the fixed effects of loneliness,
| =2 anxiety, frailty, AiP, age per year, and HR on aging
5 S 2 . . .
Bl FoF with an effect size of > 0.130. The items were
= .
3% analyzed using two models: one-factor and two-
g8 -
= § Nl factor with Eigenvalues close to one. Furthermore,
=t § 5 the extracted models included PCA, unweighted
< £ . RERT .
V1SS least squares, GLS, and maximum likelihood. This
= 5% one-factor model was found to be the best by fit
. 2 )
f:/ S 5 indices (mean of indices > 0.80) for the 2-factor
Qs =
::]S £ model and the RMSEA = 0.031 (p = 0.001).
S ’:% . .
T3 The results also demonstrated high internal
$ 3 : . ) .
i 3L consistency of BBS-9 (similar to previous studies
8§ 2 . .
S 5§ clsewhere with the longer BBS-14) showing
$3% & acceptable inter-item correlation with McDonald’s
NS .
o §€< Omegaat0.86 and ICC at 0.85. Good consistency
(on] S S L.
s §O§ S was found between the results and the original
RS . . .
St version of BBS for assessing inter-rater and test-
NS .1 . .
e | S5 % retest reliability, with CVI-CVR > 0.6. It is also
VXS ¢ . .. . .
2| 5§72 accurate enough for use in clinical trials and studies,
SESEES . . . .
S T  withanacceptable SEM. Furthermore, investigating
S35 & convergent validity revealed a moderate to high
S £ 3  correlation between the total score of BBS, which was
IS o+ . . . L .
$38 %  consistent with other instruments in similar studies
=N 5
—~ =2 N iy .
« S 1 ¥  suchasPrailey-SHARE#2 and GAL*®*and UCLA-
A3 R3 . L .
~| 2 5% Loneliness®* except for Geriatric Depression Scale,
RSN . . .o
Tl SR%  whichwasnot statistically significant (p > 0.05). The
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ROC analysis results revealed that the total BBS
score has adequate discriminative validity to classify
various demographic levels and health statuses
(male/female, with/without ADL, HF, and HR).
The results revealed that the cut-off point for older
men and women was 23.0 and 22.0, respectively.
From the need for ADL, with 15.5, 20.5 represented
no need for ADL. Furthermore, the cut-off point
of 15.5 distinguishes ‘having HF’ from ‘having no
HF with 17.5 and 16.5, HR (2 4) from HR (<
3) with 20.5 (all with a sensitivity of < 0.750). By
recognizing features such as the LoB and FoF levels,
researchers and clinicians can use these cut-off points
to design personalized treatment plans and RCTs for
the elderly.

Most older people with LoB do not receive
proper diagnosis or treatment because their LoB
levels are not accurately measured, causing them
great suffering. Complete identification of LoB and
FoF and taking remedial actions can significantly
improve their QoL, self-reliance, and productivity.

Our study had limitations. Our subjects were
mostly < 80 years of age, which mostly excluded
the very old who may be more vulnerable to falling.
Furthermore, age classification was not taken into
account in the inclusion criteria. Thus, caution is
advised when generalizing the current work’s results
to other populations and RCTs, particularly when it
comes to the LoB cut-off point score.

Future research needs to include significant
proportions of subjects aged > 80 as well as
institutionalized older adults. In our study, women
were much more in need of ADL assistance than men.
Future research should focus on older women’s higher
prevalence of falling and need for ADL assistance
than men and generate specific cutting points and
applications of this tool in different sub-groups of
older women, such as rural-urban and older women
with or without cognitive impairment. Furthermore,
to administer BBS instrument more easily to rural
populations in Iran, even shorter versions of BBS
(with 5-7 items) are worth considering.

CONCLUSION
The psychometric properties of the newly developed
Persian version of the BBS-9 were investigated in
this study. It was found to be a reliable and valid
instrument for measuring the LoB and associated
problems such as FoF among older Iranian adults in

clinical and community settings. This scale is also
capable of assessing and categorizing the severity
of LoB and FoF in an individual. More research is
needed to validate BBS-9 in Iran’s other subcultures,
especially in rural areas.
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The authors declared no conflicts of interest. No funding was
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