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Abstract. - OBJECTIVE: This study aimed to
translate and cross-culturally adapt the Mini-Bal-
ance Evaluation Systems Test (Mini-BESTest) to
Arabic (Mini-BESTest-Ar) and evaluate its psy-
chometric properties in patients with neurolog-
ical balance disorders.

PATIENTS AND METHODS: The translation
and adaptation followed the established guide-
lines. Validity, internal consistency, test-re-
test reliability, standard error of measurement
(SEM), minimal detectable change (MDC,,), and
limits of agreement (LOA) were examined in 56
patients. The sensitivity was investigated using
the receiver operating characteristic curve.

RESULTS: The Mini-BESTest-Ar significantly cor-
related with the Berg balance scale (BBS) (r = 0.80;
p < 0.001) and dynamic gait index (DGlI) (rho = 0.75;
p < 0.001). All domains showed moderate to very
good correlations with BBS (r = 0.62-0.81; p < 0.001)
and fair to very good correlations with DGI (rho =
0.4 -0.79; p < 0.05). The internal consistency and
test-retest reliability of the total score and all do-
mains were excellent (Cronbach’s o = 0.96-0.81,
ICC =0.95-0.81, and r = 0.92-0.68). The SEM, MDC_,
and MDC% for total score and domains were 1.19-
0.31, 3.29-0.86 points, and 16.5%-66.8% respective-
ly. The LOA revealed no systematic error. A cut-off
point of 21.5/28 (Area under the curve = 0.85, sensi-
tivity = 75%, specificity = 75%) was specified.

CONCLUSIONS: The Mini-BESTest-Ar has ap-
propriate psychometric properties supporting its
usefulness for research and clinical purposes.
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Introduction

Balance — an essential component of daily mo-
vement and activity — is the ability to maintain the
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center of gravity within the base of support under
dynamic and static situations'. It is required to pre-
serve stability while shifting from one position to
another in order to function independently in the
community?. In addition to being complex, it is
influenced by vestibular, visual, somatosensory,
biomechanical, nervous, and cognitive systems,
which can be affected by various disorders®.
Balance evaluation is a critical component of
physical therapy assessment’. Several balance
assessment tools have been used such as the Ti-
med Up and Go (TUGQG) test, one leg stance (OLS)
test, Berg balance scale (BBS), activities-specific
balance confidence scale (ABC), dynamic gait
index (DGI), and functional reach test (FRT).
The TUG, FRT, and OLS are single-task tests
that cannot provide comprehensive information
on which postural control subsystem is dysfun-
ctional and have a limited role in directing tre-
atment’. Important aspects of dynamic balance
control that reflect balance challenges during
activities of daily living are missing in the BBS'.
The Balance Evaluation Systems Test (BE-
STest) is a multitask balance assessment tool
developed to detect balance deficits and identify
the flawed underlying subsystem (biomechanical
constraints, stability limits, postural responses,
anticipatory postural adjustments, sensory orien-
tation, dynamic balance during gait, and cogniti-
ve effects)™®. However, this 36-item test is slightly
extensive and limited in clinical settings*. Hence,
a short version — the Mini-Balance Evaluation
Systems Test (Mini-BESTest) — was developed’.
The Mini-BESTest provides well-defined and
acknowledged clinical evaluation criteria for pa-
tients with balance deficits resulting from neu-
rologic disorders'. It has evident psychometric
properties''. Therefore, it was accepted as a balance
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assessment tool for both clinical and research pur-
poses®!2. The test was translated and cross-cultural-
ly adapted to Swedish*, Brazilian Portuguese®, Gre-
ek!?, Norwegian', Japanese6, French!, Spanish',
Persian'®, German', and Turkish' languages. Yet,
no prescribed Arabic version of the test is available.

Most the Arabic-speaking physical therapists
understand written English; nevertheless, the Ara-
bic translation of the Mini-BESTest is necessary to
maximize its validity and reliability and unify this
assessment tool’s language. Therefore, this study
aimed to translate and cross-culturally adapt the
Mini-BESTest to Arabic and examine its validity,
reliability, measurement error, and sensitivity in
patients with various neurological disorders.

We hypothesized that the Arabic version of
the Mini-BESTest (Mini-BESTest-Ar) would ha-
ve appropriate cultural adaptation and excellent
content validity. Using the hypothesis testing
method, we predicted that the test and its four do-
mains would be moderate-to-strongly correlated
with the A-BBS (> 0.5) and have a fair-to-strong
correlation with A-DGI (> 0.4). Additionally, the
test would have excellent reliability, low measure-
ment error, acceptable minimal detectable change
(MDC), and proper limit of agreement (LOA)
with no proportional error and floor or ceiling
effect. Finally, we predicted that the Mini-BE-
STest-Ar would have a moderate accuracy with
the area under the curve (AUC) of 0.70 or higher.

Patients and Methods

Study Design and Setting

In this cross-sectional and psychometric te-
sting study, 56 patients were recruited from the
Neurological Department, Sultan bin Abdul-Aziz
Humanitarian City. The study was approved by
the Ethics Review Boards of Sultan bin Ab-
dul-Aziz Humanitarian City (No. 25/MSc/2020)
and King Saud University Medical College (No.
E-20-4835). All participants received oral and
written information about the study and signed
the informed consent form. The study was per-
formed in accordance with the Helsinki Declara-
tion of 1964 and its later revisions. The data were
collected between September 2020 to July 2021.

Participants

The participants were included if they were at le-
ast 18 years of age with different neurological condi-
tions to ensure the heterogeneity of balance deficits,
could walk 6 meters with or without a cane, could
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follow a three-step command, and could live in-
dependently in the community. In addition, they
must be sober from any medications affecting
balance in the preceding 48 hours. The exclusion
criteria were non-ambulatory patients and medi-
cal conditions that could interfere with or affect
the balance evaluation procedures (e.g., history of
pathologic vertigo, fainting, and musculoskeletal
problems that affect the balance) or that could af-
fect the results of the evaluation for reasons other
than impaired balance (e.g., pregnancy, recent
surgery of the lower limbs).

The sample size was calculated according to
the classic rule established by Kline'” of using 2
to 20 subjects for each item. The authors used 4
subjects for each item (4:1) with a total sample
of 56 participants's. For test-retest reliability, a
subsample of 29 participants was calculated as
proposed by Bonett in 2002".

Translation and Cross-Cultural Adaptation

The original version of Mini-BESTest was
translated and cross-culturally adapted based on
the 6 steps set by Beaton et al?’; two independent
translators translated the English Mini-BESTest
version into Arabic. The two forward transla-
tions were compared, and single-consensus Ara-
bic Mini-BESTest was then constructed and any
discrepancies were resolved with the translators.
The back-translations were done by two se-
parate native English speakers. Five experts
(methodologist, health professionals (neurologist
and physiotherapist), language professional, and
translators) reviewed all reports and approved
the pre-final version of Mini-BESTest-Ar. The
main developer of the English version of the
Mini-BESTest was a consultant.

The pre-final version was piloted on 10 phy-
siotherapists for face and content validity. They
gave their general impression of the clarity of the
items, the relevance of the content, and the com-
prehensiveness of the instructions. They could
make suggestions if necessary. Furthermore, the
expert committee assessed the content validity
using the content validity index (CVI)*"*. Final-
ly, a debriefing summary — including all parti-
cipant interviews — and the final decisions grid
were sent to the developer for comments. Based
on the results of the pre-final version of Mini-BE-
STest-Ar, the equivalence was reached with the
original version in 4 areas: semantic, idiomatic,
experiential, and conceptual equivalence. The
expert committee made minor changes and ac-
complished the final version of Mini-BESTest-Ar.
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Equipment

The following equipment was used for the ap-
plication of the Mini-BESTest: a foamy material
[Airex® foam (Sins, Switzerland), ~ 5 cm thick,
medium density], a chair without armrests or
wheels, a step of average height, a 10-degree in-
cline ramp (at least 60 cm x 100 cm) to stand on,
stopwatch, a box (23 cm height), and a 3-meter di-
stance measured out and marked on the floor with
tape (from the chair). For the BBS application, a
chair with armrests and a chair without armrests,
a timer, a step of average height, and a ruler of 5,
12 and 25 cm were used®.

Procedures

In the first session, the demographic and cli-
nical information were collected by interviewing
the participants. Then, the clinical balance tests
were conducted randomly to ensure that fatigue
did not affect the test results. Every other par-
ticipant started with the A-BBS, the Mini-BE-
STest-Ar, and the A-DGI and then vice versa.
After the completion of each scale assessment,
there was a 10-min break before the commen-
cement of the next one. The total duration of the
session was 60-90 minutes.

At the second session, after 7-10 days, the par-
ticipants performed the Mini-BESTest-Ar once
again and were asked about any relevant changes
in the self-perceived balance state since the first
test session using the Global Rating of Change
(GRC). The second session took approximately
40 min to administer. The two sessions were
conducted in the same room, time of the day, and
environment. The participants were instructed to
take their medication according to their normal
regime during the test period and wear comfor-
table clothing and flat shoes. All participants used
the same shoes at both sessions.

Outcome Measures

The Mini-BESTest

The test is used to assess the risk of imbalance
and falling. It comprises 14-items focusing on
dynamic balance that are divided into 4 sub-sca-
les: anticipatory postural adjustments, reactive
postural control, sensory orientation, and dyna-
mic gait’. All these sub-scales of balance control
are significant in reflecting balance difficulties in
daily life activities in patients with neurological
disorders. Some of the tasks include sit to stand,
standing on toes, single-leg stance, compensa-
tory reactions forwards, backwards and sideways,

tasks with the eyes closed, on a foam surface, on
an inclined surface, and tasks involving gait with
a change of speed, head rotations, walking over
obstacles and timing. Each task was rated on a
3-level ordinal scale ranging from 0 (severe ba-
lance impairment) to 2 (no balance impairment)
with 28 as the maximal test score. The higher
scores indicate better balance. The test takes 10
to 15 minutes to administer'.

The BBS

The BBS is the quantitative and widely used
assessment tool for evaluating balance and risk
of falling in patients with neurological conditions
and the elderly. The scale contains 14 items to
test either static or dynamic balance. Sitting to
standing, standing unsupported, sitting unsup-
ported, standing to sitting, transfers, standing
with eyes closed, standing with feet together,
reaching forward with an outstretched arm, re-
trieving an object from the floor, turning to look
behind, turning 360 degrees, placing an alternate
foot on a stool, standing with one foot in front,
and standing on one foot are among the functions
that are evaluated*. The scoring of each item is
from 0 to 4 with a global score of 56 points, and
higher scores reflect better balance*. The total
score is interpreted as follows: 0-20, high fall risk
and balance disorder; 21-40, medium fall risk and
the existence of an acceptable balance; and 41-
56, low fall risk and presence of good balance. It
requires 10-20 minutes for administration®. The
Arabic version (A-BBS) is valid and reliable®.

The DG/

The DGI is a common gait assessment tool uti-
lized to assess the functional stability and risk of
falling in patients with different conditions. The
8-items DGI assesses walking on flat surfaces
with different velocity, horizontal, vertical and
pivot turn, stepping over and around obstacles,
and navigation of stairs®®. The DGI is a 4-point
ordinal scale from 0 to 3 with a total score of 24.
It takes 15 minutes to be completed. The Arabic
version of DGI (A-DGI) showed good psychome-
tric properties?’.

The GRC

The GRC is a scale used to assess patients’
overall perceptions of improvement or deteriora-
tion over time. At the time of the second session,
the participants and the physical therapist com-
pleted the GRC. The scale composed of 15 points
ranging from -7 to 0 to +7, where -7 represents
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a very great deterioration; 0 represents about the
same; and +7 represents a very great improvement.
Participants with an average rating > +3 were con-
sidered improved; those with an average rating
between +3 and -3 were considered stable; and those
with average ratings of < -3 were categorized as
experiencing a deterioration in their clinical status®.

Statistical Analysis

All the analyses were conducted using the
Statistical Package of Social Science (SPSS Inc.,
Chicago, IL, USA) version 18.0. The level of
significance was set at p < 0.05. Descriptive
statistics were calculated for the demographic
variables. The data were investigated for normal
distribution using Kolmogorov-Smirnov test.

Content validity was calculated using the CVI
and modified kappa coefficient (K*) according to
Polit et al*'. Based on the normality of data, Pear-
son’s correlation coefficient (r) and/or Spearman’s
ranked correlation (rho) were calculated to test
the construct (criterion) validity by correlating
the Mini-BESTest-Ar with A-BBS and A-DGI.
Cronbach’s alpha (Cronbach’s o) was calculated to
test the internal consistency of Mini-BESTest -Ar.

A value higher than 0.70 indicated the internal
consistency of the scale. Test-retest reliability was
conducted using a 2-way analysis of variance ran-
dom-effect, absolute agreement intraclass-cor-
relation (ICC, ) with 95% confidence intervals
(CIs). A correlation between 0 and 0.25 was in-
terpreted as little or no relationship, between 0.25
and 0.5 as a fair relationship, between 0.5 0.75 as
moderate, and above .75 as a very good to excel-
lent relationship®. The limit of agreement (LOA)
between the Mini-BESTest-Ar scores at baseline
and the subsequent administration was visually
examined using a Bland-Altman plot*°.

The standard error of the mean (SEM) was
calculated using the formula: SEM = (SDx[V(I-
ICC)]), where SD was the sample standard devia-
tion. The MDC,, was estimated using the formula
MDC = SEM x1.96 x\25, Furthermore, MDC%
was calculated: MDC% = (MDC,, / mean) x 100,
where “mean” is the mean of the scores acquired
in the second testing session. An MDC% under
30% was acceptable’!.

By creating a ROC curve from the change
scores between the 7-10 days follow-up and the
baseline, the sensitivity to change of the Mi-
ni-BESTest-Ar was investigated. The ability of
Mini-BESTest-Ar to distinguish patients who
improved from those who stayed stable based
on the GRC was measured using the AUC. The
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sensitivity (patients who improved, true positi-
ve) and specificity (patients who stayed stable,
true negative) values were determined®?. The
AUC ranges between 0.5 (no diagnostic accuracy
beyond chance) to 1.0 (perfect diagnostic accu-
racy). The cut-off values were calculated by maxi-
mizing sensitivity and specificity by selecting the
smallest value of (1- sensitivity)* + (1- specificity)?.
Floor and ceiling effects were present if more than
20% of the participants achieved the lowest or re-
spectively the highest possible score>*.

Results

Participants

As shown in Table I, the mean age of the 56
participants was 36.11 + 13.11 years and approxima-
tely 67.9% were men. The mean + SD of BMI was
26.6 + 5.6 kg/cm?. Most participants (35.7%) were
diagnosed with stroke (7: subacute, 13: chronic) fol-
lowed by traumatic brain injury (28.6%, 15: chronic,
1: subacute), and spinal cord injury (14.3%, chronic
paraplegia). All the data are normally distributed
except the A-DGI score (p > 0.05).

Translation and Cross-Cultural Adaptation
Most semantic differences between the two
Arabic versions produced during step 1 were
caused by the use of synonyms or phrases with
comparable meanings. The test’s units were all
changed to the worldwide metric system (feet to
meters, inches to centimeters). The final version
was deemed to be unambiguous, and it was thou-
ght to be appropriate and applicable for Arabic
speakers. The main developer revised and appro-
ved the back-translated English version and com-
mented to change Temper foam to Airex foam.

Content Validity

The results of content validity elaborated excel-
lent I-CVI for all items (I-CVI = 1). The S-CVI
was excellent, with values of 1 for both (S-CVI/
Ave) and (S-CVI/UA). The value of the probabi-
lity of a chance (P, was 0.031 for all items and
K* for each item was excellent (> 0.74) (Table II).
In addition, the instructions and scoring descrip-
tions of the Mini-BESTest-Ar are comparable to
those of the original version.

Construct Validity

There were strong statistically significant po-
sitive correlations between the total score of
Mini-BESTest-Ar and both A-BBS (r =0.80; p <
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Table I. Participants’ characteristics (n = 56).

Mini-BESTestl-Ar (n = 56)
Mini-BESTest2-Ar (n = 29)

20 + 5.4 (6-28)
20 + 5.8 (8-27)

Variables Mean sD

Age 36.11 13.11

Height (cm) 167.9 10.4

Weight (kg) 75.5 15.9

BMI (kg/cm?) 26.6 5.6

Frequency (n) %

Sex Men 38 67.9
Women 18 32.1

Residence Central region 21 37.5
Southern region 16 28.6
Northern region 3 5.4
Eastern region 8 14.3
Western region 8 14.3

Medical condition
Stroke 20 37.5
TBI 16 8.6
SCI 8 14.3
MS 4 7.1
PD 1 1.8
GBS 1 1.8
Spinal Bifida 1 1.8
Meningitis 1 1.8
Lateral Sclerosis 1 1.8
Cranioma 1 1.8
CP 1 1.8
CMT 1 1.8

Mean = SD (min-max)

A-BBS (n =56) 47.5+£7.3 (13-56)
Median (range)
A-DGI (n =56) 22 (3-24)

All data represented as mean and standard deviation SD, or frequency and percentage %, except for DGI represented as median and
range. min-max: Minimum-maximum, n number of participants, BMI: body mass index, TBI: traumatic brain injury, SCI: spinal
cord injury, MS: multiple sclerosis, PD: Parkinson’s disease, GBS: Guillain Barre Syndrome, CP: Cerebral palsy, CMT: Charcot-
Marie-Tooth, Mini-BESTest1-Ar: total score of Arabic Mini-BESTest at baseline, Mini-BESTest 2-Ar: total score of Arabic Mini-
BESTest after 7-10 days, A-BBS: total score of Arabic Berg Balance scale, A-DGI: total score of Arabic Dynamic Gait Index.

0.001) and A-DGI (rho = 0.75; p < 0.001) using Pe-
arson’s and Spearman’s correlation respectively.
The four domains of Mini-BESTest-Ar showed
moderate to very good correlations with A-BBS
(r ranged from 0.62 to 0.81; p < 0.001). Fair to
very good correlations were reported between
the domains and A-DGI (rho = 0.4; p < 0.05 for
sensory orientation domain and 0.79; p < 0.001
for dynamic gait domain) (Table I1I).

Reliability

The Mini-BESTest-Ar total score (Cronbach’s
a = 0.96) and all domains represented excellent
internal consistency (o ranged from 0.81 for Re-
active postural control domain to 0.94 for Antici-
patory domain). With 29 stable participants, based
on GRC, test-retest reliability was excellent for
the total score Mini-BESTest-Ar (ICC,, = 0.95).

The highest ICC was for the Anticipatory domain
(ICC,, = 0.94 and r = 0.90, p = 0.00) (Table IV).

The SEM for the total Mini-BESTest-Ar was
1.19 with an acceptable MDC? of 3.29 points and
MDC% of 16.45%. The SEM for the domains
varied from 0.31 (sensory orientation) to 0.88
(Reactive postural control). The MDC, ranged
from 0.86 (sensory orientation) to 2.43 (Reacti-
ve postural control). As shown in Table V, the
MDC% was acceptable for all domains except
anticipatory and reactive postural control.

Figure 1 shows that the mean difference of the
Mini-BESTest-Ar total score between the ses-
sions was -0.17 £ 2.4 (-2.4 to 2.0). The distribution
of differences was within the limits of agreement
and did not differ significantly from zero (¢ =
-.817, p = 0.421). The line of equality (zero) was
contained in the 95% CI (-.60 to 0.26) of the mean
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Table Il. Evaluation of I-CVIs with expert’s agreement, scales’ items.

Items Experts’ rating of relevance

E1 E2 E3 E4 E5 Experts in agreement  I-CVI P, K*  Evaluation
1. 4 4 4 4 4 5 1 031 1 Excellent
2. 4 4 4 4 4 5 1 031 1 Excellent
3. 4 4 4 4 4 5 1 031 1 Excellent
4. 4 4 4 4 4 5 1 031 1 Excellent
5. 4 4 4 4 4 5 1 031 1 Excellent
6. 3 4 4 4 4 5 1 031 1 Excellent
7. 4 4 4 4 4 5 1 031 1 Excellent
8. 4 4 4 4 4 5 1 031 1 Excellent
9. 4 4 4 4 4 5 1 031 1 Excellent
10. 3 4 4 4 4 5 1 031 1 Excellent
11. 4 4 4 4 4 5 1 031 1 Excellent
12. 4 4 4 4 4 5 1 031 1 Excellent
13. 4 4 4 4 4 5 1 031 1 Excellent
14. 4 4 4 4 4 5 1 031 1 Excellent
Proportion 1 1 1 1 1 S-CVI/Ave =1
relevance

[-CVI = item-level content validity index; P_ = probability of a chance computed by formula: P, = [N/A(N - A)]*0.5N where N =
number of experts and A = Number agreeing on good relevance; K* = modified kappa coefficient: k* = (I-CVI - P )/(1 - P ), about
the criteria for K*, 0.40 to 0.59 = fair, 0.60 to 0.74 = good, and > 0.74 excellent.

Table Ill. Construct Validity.

Mini-BESTest-Ar domains Instrument Correlation coefficient = Hpotheses confirmed?
for correlation (r, rho)

Anticipatory domain A-BBS Expected: > 0.5 Yes
Actual: r = 0.63%*

Reactive postural control domain Expected: > 0.5 Yes
Actual: r = 0.63%*

Sensory orientation domain Expected: > 0.5 Yes
Actual: r = 0.81%*

Dynamic gait domain Expected: > 0.5 Yes
Actual: r = 0.62%*

Mini-BESTest-Ar Total Expected: > 0.5 Yes
Actual r = 0.80%*

Anticipatory domain A-DGI Expected: > 0.4 Yes
Actual: rho = 0.53**

Reactive postural control domain Expected: > 0.4 Yes
Actual: rho = 0.62**

Sensory orientation domain Expected: > 0.4 Yes
Actual: rho=0.40*

Dynamic gait domain Expected: > 0.4 Yes
Actual: rho = 0.79%*

Mini-BESTest-Ar Total Expected: > 0.4 Yes
Actual : rtho = 0.75%*

The correlation between Mini-BESTest -Ar’ domains and total score with A-BBS and A-DGI, r: Pearson’s correlation, rho:
Spearman’s correlation, * p-value is significant at < 0.05; ** p-value is significant at < 0.001.

difference, showing that there was no systematic
error or proportional bias between sessions.

Sensitivity of the Mini-BESTest-Ar

An AUC value of 0.85 (standard error 0.05; 95%
CI, 0.74-0.96) was obtained after constructing the
ROC curve (Figure 2). This value demonstrated
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moderate accuracy and was significant at 0.05
alpha level. The cut-off point value was 21.5 with
a sensitivity of 75% and specificity of 75%.

Floor/Ceiling Effect
There was no floor/ceiling effect for the total
score of Mini-BESTest-Ar. The four domains did
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Table IV. Internal consistency, test-retest reliability, and floor and ceiling effects for the Mini-BESTest-Ar (total and domains).

Variable Internal Test re-test (ICC) Test re-test (r) Floor Ceiling
Consistency (a) ICC 95% CI r No. (%)
Anticipatory domain 0.94 0.94 0.86-0.97  0.90** 1(1.8) 4(7.1)
Reactive postural control domain 0.8l 0.81 0.60-0.91 0.68%* 8 (14.3) 12 (21.4)
Sensory orientation domain 0.93 0.93 0.85-0.97 0.87** 1 (1.8) 32 (57.1)
Dynamic gait domain 0.93 0.93 0.84-0.97  0.88** 1(1.8) 9 (16.1)
Mini-BESTest -Ar Total 0.96 0.95 0.88-0.98  0.92%* 1 (1.8) 1(1.8)

N: number of stable participants included in test-retest reliability, a: Cronbach alpha, ICC: Inter class correlation; CI: 95% confidence
interval; r: Pearson’s correlation. *p-value is significant at < 0.05; **p-value is significant at <0.001

Table V. Standard error and Minimal detectable change for Mini-BESTest -Ar.

Variable SEM MDC,, MDC%
Anticipatory 0.38 1.05 30.6%
Reactive postural control 0.88 243 66.8%
Sensory orientation 0.31 0.86 16.6%
Dynamic gait 0.49 1.35 17.3%
Mini-BESTest-Ar Total 1.19 3.29 16.5%

SEM: standard error of measurement, MDC: Minimal detectable change, MDC%: Minimal detectable change percentage.

not have a floor effect. On the other hand, the cei-
ling effect was found in two domains [Reactive
postural control (21.4%) and Sensory orientation
(57.1%)] (Table 1V).

Discussion

This study aimed to translate and cross-cul-
turally adapt the Mini-BESTest into Arabic and
examine its psychometric properties in patients

with various neurological balance disorders. In
agreement with previous studies'”'*!®, the Mi-
ni-BESTest-Ar is comprehensible, valid, reliable,
and accurate with low measurement error with no
floor or ceiling effect. These results support our
prior hypotheses.

Measuring a scale’s content validity is crucial
for enhancing the construct validity of an instru-
ment and indicates how appropriate the total scale
is?2. It was evaluated with a standard scale, which

1.00

5ol
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Difference

-1.00—

-2.00—
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53]

T
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Mean

T T T
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Figure 1. Graphical representation of discrepancies between test 1 and test 2 using the Bland-Altman technique. The mean
difference is represented by the solid gray line in the middle. The black strong solid lines reflect the highest and lowest limits of
agreement. The 95% CI of the mean difference between the two testing sessions is represented by the upper and lower dashed
lines. The line above 0 (the line of equality) is represented by the thin solid black line in the middle.
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was previously developed in the same field. The
results revealed excellent content validity of Mi-
ni-BESTest-Ar. The value of S-CVI was higher
than that of the Spanish version (S-CVI = 0.98)".

In accordance with our prior hypothesis,
the correlation between the Mini-BESTest-Ar
and A-BBS was strong (r = 0.80). Earlier stu-
dies>610:12:16.23.32.33 haye reported moderate to high
correlations between the Mini-BESTest and the
BBS. Additionally, in terms of the test domains,
moderate to strong correlations with A-BBS
were observed [(r ranged from 0.63 (Antici-
patory and Reactive Postural Control) to 0.81
(Sensory orientation domain)].

Meanwhile, fair to strong correlations between
the total score, domains’ scores of the Mini-BE-
STest-Ar, and A-DGI were confirmed. The fair
correlation was observed between the Sensory
orientation domain and A-DGI (rho = 0.40) be-
cause the DGI does not include items to test the
static balance, such as standing with eyes open or
closed, to evaluate the risk of falling**. Only one
study®* tested the correlation between the Mi-
ni-BESTest and DGI in elders with r = 0.83, 0.84,
and 1 for patients with paresis, parkinsonism,
and vertigo respectively, which are much higher
than ours. The difference between our results
and the previous studies may be attributed to the
recruitment of a heterogeneous sample (patients
with different neurological balance disorders) to
ensure the test’s applicability in a wide range of
abnormalities'*!* in addition to the variety of
the studies’ techniques.

The internal consistency of Mini-BESTest-Ar
was excellent. The Cronbach’s a for total score
was 0.96 which confirms the homogeneity of the
test. This finding correlates with the previous
studies"" with different samples where o ran-
ging from 0.89 to 0.96. Moreover, the value of
Cronbach’s a was higher than that of the Greek (o
= 0.88), French (o = 0.895- 0.929), German (o =
0.90), Spanish (a0 = 0.85) versions'>'*!, The four
domains of the Mini-BESTest demonstrated very
good internal consistency, which is similar to pre-
vious studies®=¢ with o ranged from 0.77 to 0.94.

Regarding the test-retest reliability, the Mi-
ni-BESTest-Ar showed excellent reliability with
ICC,, = 095, 95% CI = 0.88-0.98 for the total
score, which is higher than or nearly equal to the
previous studies'?>*7¥, Reproducibility of the test
domains had ICC values between 0.81 and 0.94,
which are higher than those reported in Norwegian
study (0.53-0.87)!, lower than ICCs reported by
Winairuk et al®, Goktas et al'’, and Naghdi et
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Figure 2. Receiver operating characteristic curve for
Mini-BESTest-Ar.

al’®, (0.95-0.99), and nearly equal to ICCs estima-
ted by Potter et al’’ (0.85-0.92). The differences
in the results may be explained by the differences
in the protocols of the studies: two or more raters
independently rated each patient’s performance''
while others video-recorded the performance®.

The absolute reliability, presented by SEM and
MDC,; in actual scale units, is possibly the most
important reliability measure for clinical purpo-
ses'. In this study, the values of SEM ranged from
0.31 (for Sensory orientation domain) to 1.19 (for
total score). The SEMs were similar to or lower
than those previously reported with values ran-
ging from 0.86 to 1.9"11:133739,

MDC,;, for the Mini-BESTest-Ar total score
falls in the range (MDC,, = 2.0-5.2)"""1**>_ For
the tests” domains, our results were similar to
Potter et al*’, higher than Dominguez-Olivan et
al’®, and slightly lower than Beauchamp et al*’.
The small SEM of the total score of the Mi-
ni-BESTest-Ar suggests that it is a precise test
with low measurement error’’.

The MDC,, reported in this study ranged from
0.8 to 3.29 points, which represents the minimum
difference that would reflect a real change in the
Mini-BESTest total and domains scores. MDC,,
values fall within the range reported by previous
studies™*. One of the essential features of a clini-
cal tool is its ability to determine actual changes
in the patients’ condition. The MDC established
in this study would be useful for future clinical
trials in determining whether the experimental in-
tervention has caused any real change in balance
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ability. The MDC values provide clinicians with
useful parameters for interpreting changes in
patients’ functions and setting goals. The MDC%
(16.45%) was acceptable and higher than the re-
ported MDC% in patients with COPD (14.9%)
and with spinal cord injury (13.7%)34,

The homoscedasticity of variations between
scoring seen on the Bland-Altman plot proves
the absence of systematic errors and supports the
use of an absolute versus relative MDC . Me-
anwhile, the Bland-Altman plot was performed
since that high correlation does not necessarily
imply an agreement'®. Our results are compatible
with previous studies'>!631,

Despite the limitations of our procedure, these
results confirm the high reliability and precision
of the Mini-BESTest-Ar for evaluating patients
with balance deficits undergoing rehabilitation
and support its use among Arabic-speaking reha-
bilitation professionals and researchers.

The sensitivity to change of the Mini-BESTest-Ar
was indicated using the AUC. Its value falls well
within the range reported with other samples (AUC
ranged from 0.64 to 0.91, sensitivity ranged from
62% to 93%, and specificity ranged from 64% to
81%)'1323%41Our results demonstrate the ability of
the Mini-BESTest-Ar to distinguish patients who
improved from those who stayed stable specified at
a cut-off score score of 21.5/28. Clinically speaking,
this score gives valuable information considering
that below 21, people present a higher balance
deficit. Thus, healthcare professionals can use the
Mini-BESTest-Ar cut-off score of 21.5 to identify
individuals with and without balance deficits and
adjust their interventions accordingly.

Additionally, we found no floor effect for the
total score and domains’ scores which is consi-
stent with previous studies"'*!'*!, The Mini-BE-
STest, on the other hand, demonstrated a floor ef-
fect on patients with subacute stroke, and authors
argued that the Mini-BESTest contains some
items that are more difficult for those patients®.

Our results are in line with those of Potter
et al’’, 2019 as they revealed ceiling effects in
two domains: reactive postural control (37.5%)
and sensory orientation (53.1%) in patients
with MS*7. They suggested that the clinicians
should apply the whole test on the patients
because few patients did well in some domains
but not in the entire test*’.

Limitations
Several limitations of this study need to be ack-
nowledged. The sample size was relatively small,

even though it was higher than previous
studies!?#6:15:1631.35.37.42 “ Pye to the relatively
small sample size, further studies should fo-
cus on other psychometric properties (confir-
matory factor analysis, item-response theory
or Rasch analysis) of the Mini-BESTest-Ar in
a larger sample. The participants were am-
bulatory, which may have contributed to the
lack of a floor effect; additionally, the results
could not be generalized to patients with co-
gnitive and severe neurological disabilities.

Conclusions

In conclusion, the Mini-BESTest-Ar is com-
prehensible and clear. The instructions and sco-
ring descriptions of the Mini-BESTest-Ar are
comparable to those of the original version. The
scale was translated into the classical Arabic lan-
guage to enhance its use in all Arabic-speaking
countries. In accordance with previous studies,
the Mini-BESTest-Ar demonstrates strong validi-
ty and excellent relative and absolute reliability. It
is a sensitive and accurate tool to provide infor-
mation on which particular balance systems were
the underlying cause of balance impairments in
the individuals with different neurological balan-
ce disorders. Therefore, it can be recommended
for use in clinical practice and research.
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