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Assessments of the Reliability of the Iranian Version of the
Berg Balance Scale in Patients with Multiple Sclerosis

Akram Azad, Ghorban Taghizadeh, Arash Khaneghini

Abstract-

Purpose: Because of the balance limitations in many patients, balance assessment is necessary for multiple
sclerosis patients in rehabilitation settings. The aim of this study was to investigate the Interrater relia-
bility and the internal consistency of the Iranian version of the Berg Balance Scale (BBS) when applied

to patients with multiple sclerosis (MS) in Tehran.

Methods: Fifty MS patients (with mean age of 36.6£9.5 years) from Hospitals of the Iran University of
Medical Sciences and MS Society of Iran were included. Interrater reliability was measured with the
Kappa statistics and Intraclass Correlation Coefficients (ICCs).

Results: The mean values of the BBS scored by the 2 evaluators were 37.7 212.9 and 38.1 &= 12.3, respec-
tively. Kappa scores for BBS varied from 0.7 to 1.0 Intraclass correlation coefficient for the BBS’s sum
score was excellent (ICC=0.99 with 95% confidence interval, 0.98-0.99). An excellent internal consis-
tency was found within the BBS’s sum score (Cronbach Alpha =0.9). The item -to -total correlations for

all items were higher than 0.6.

Conclusion: The Iranian version of the BBS has excellent interrater reliability and internal consistency for
the assessment of MS patients when applied in clinics.
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INTRODUCTION

Multiple sclerosis (MS) is an autoimmune human
disease without any fully effective treatment and well
known pathogenesis. Extensive demyelization is seen in
the neuronal lesions . Disability increases steadily
over time. Because of the balance limitations in many
patients @, balance assessment is necessary for multiple

sclerosis subjects in rehabilitation settings in order to
help establish appropriate treatment goals, to increase
awareness of fall risk and to assign appropriate assistive
devices “. The ability to maintain balance or postural
control is important for the correct execution of all daily
tasks ranging from standing and walking to sitting and
rising from a chair®.

The Berg Balance Scale (BBS) is commonly used as
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a clinical measure for testing balance abilities in MS
patients . Thus it is a usual used laboratory measure of
balance ”. However, the BBS consists of items designed
to detect static and dynamic balance in terms of postural
maintenance and execution of voluntary movements ¢,
Several studies have shown high levels of inter and
intratester agreement for the test as a whole and for the
individual items in different residents and patients “*'?.

During rehabilitation period, more than one occupa-
tional therapist or physiotherapist may assess a multiple
sclerosis patient, therefore high interrater reliability is
essential. Because errors may occur in testing, high relia-
bility is required when repeated measures are used to
monitor the clinical status of patients or to evaluate the
effectiveness of the treatment. The BBS has been trans-
lated into Farsi by Keivan Davatgharan et al ", but the
reliability of the translated version has not been evaluat-
ed in MS patients. One reason for this study on Iranians
is the possibility of participating in international clinical
trails that use this instrument. Another reason is that it
can safely be assumed that studies using the English lan-
guage version could be applicable to MS adults in Iran.

The purposes of this study were to assess the inter-
rater reliability of the Iranian version of the BBS in mul-
tiple sclerosis patients when applied to assess the inter-
nal consistency, and to investigate how different scoring
levels of the 14 items were used.

METHODS

Participants

Fifty over 25 year old MS patients were identified
during the study; 12 were inpatients in hospitals of the
Iran University of Medical Sciences, whereas 38 were
admitted to MS Society of Iran.

The subject inclusion criteria were : (1) to have clini-
cally definite multiple sclerosis“®, (2) not to have a clini-
cally apparent relapse within three months before entry
(to be in a stable clinical state), (3) to have impaired bal-
ance due to MS disease, (4) not to have any other pathol-
ogy (orthopedic or neurologic) that affects their ability to
balance, (5) to be willing to participate in the study, (6)
to be able to communicate sufficiently to participate i.e.,
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to be able to follow five steps of verbal instructions (7),
to be independent in ambulation with or without an
assistive device (8), not to have major cognitive involve-
ments (Mini Mental Status Examination, MMSE>23).

Subjects were excluded if they had per- morbid or co
-morbid neurological problems unrelated to MS (n=2) or
were currently receiving medications known to affect
balance (n=5). Subjects with sever pain (Visual Analog
Scale >70 mm) were excluded (n=6) because we thought
that pain would affect their performance. Ethical
approval was granted by Ethics Committees in
Rehabilitation Faculty of Iran University of Medical
Sciences. Informed consent was obtained from all
patients before enrollment.

The mean age was 36.6 years (25-55 year). 33 sub-
jects were women and 17 were men. The range of
Expanded Disability Status Scale (EDSS) score was 3.5
to 6 (moderate to sever level of disability). All the sub-
jects were ambulatory. Data on demographic characteris-
tics and co- morbidity were collected from medical
records. Twenty one subjects did not require walking
aids, 15 used a cane, and 14 used walking frames.

Procedure

The BBS was administered by 2 occupational thera-
pists simultaneously on the same patients. They alternat-
ed between instructing and scoring as well as observing
and scoring. The therapists, who administered these
tests, were blind to each other’s results. All the tests
were performed in the same room. The patients were
tested once only. This model was chosen because all the
patients were undergoing rehabilitation and their condi-
tions could have been improved if they had been tested
on 2 days to prevent a habituation bias. Two experienced
observers were accustomed to using the standardized of
administering the test. Before administering the study,
they had trained and practiced 3 weeks with the Iranian
version of the BBS including discussing and comparing
results of testing in order to be quite sure how details
concerning the patients’ performances should be scored.
A digital chronometer, a 30- cm ruler, a 20- cm high
stool, a 42- cm high chair with a backrest and no arm-
rest, and a 42- cm high chair with a backrest and armrest
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were used for the assessment.

Instrument

The BBS "7 evaluates a person’s performance on 14
items (5 items being static and 9 items dynamic) related
to balance function that are frequently encountered in
everyday life. The scoring method is based on a 5- point
ordinal scale of 0 to 4, with the total score ranging from
0 to 56"” and greater scores indicating better balance.
The BBS was originally developed for screening the
elderly at risk of falling"”, but the psychometric proper-
ties at the BBS used in MS patients have also been
examined by various researchers with supportive

results"*'”,

Cross - cultural translation

The method used to produce the Iranian version of
the BBS by Davatgharan was the forward-backward
translation method ®, including the following steps.

Step one: The original version of BBS was translat-
ed into Iranian version in this step. English- Iranian
translators, native Iranian speakers were involved. Each
translator independently translated the BBS and then
compared and discussed the result with that of the other,
until a common version was reached.

Step two: Back - translation of the Iranian version of
the BBS into English was administered in this step: The
preliminary version was given to 2 native English people
who were experienced translators, each producing a
translation into English. These translators were unaware
of either the methodology or the aims of the study.

Statistical analysis

The interrater agreement on individual items of the
BBS was analyzed with the weighted Kappa Statistic
(k). The weighted Kappa score measures the agreement
among raters adjusted for the amount of agreement
expected by chance and the magnitude of disagree-
ments®”. A Kappa value >0.7 indicates excellent agree-
ment, 0.4 to 0.7 indicates fair to good agreement, and
<0.4 indicates poor agreement ",

The interrater reliability of the total score of the BBS
was analyzed with the intraclass correlation coefficient
(ICC) statistic. An ICC of 0.8 or higher reflects high reli-
ability, 0.6 to 0.8 moderate reliability, and less than 0.6
indicates that reliability is poor ®*". The floor and ceil-
ing effects of the sum score reflect the extent to which
scores cluster at the bottom and top of the scale range.
Floor and ceiling effects of more than 20% are consid-
ered to be significant .

Table 1. Distribution of Sum Scores of 2 Raters within each of the14 items of the BBS (N=50)

Scoring Values

Item 1 2 3 4 mean
1. Sitting to standing 2 4 21 70 3.5
2. Standing unsupported 12 0 8 78 3.3
3. Sitting unsupported 0 0 0 100 4.0
4. Standing to sitting 1 3 25 70 3.6
5. Transfers 8 4 26 62 3.4
6.Standing with eyes closed 15 3 10 14 58 2.9
7.Standing with feet together 40 6 1 9 44 2.1
8.Reaching forward with outstretched arm 8 6 8 37 41 2.9
9. Retrieving an object from floor 8 3 1 16 72 3.4
10.Turning to look behind 14 7 18 4 57 2.8
11.Turning 360 31 11 22 12 24 1.8
12.Placing alternate foot on stool 68 5 3 11 13 0.9
13. Standing with 1 foot in front 29 8 16 46 1 1.8
14. Standing on 1 foot 28 49 17 4 2 1.0
Total 257 1.9 115 227 692 -
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Factor analysis with varimax rotation was performed
to test the construct validity and dimensionality of the
BBS. Internal consistency of the BBS was tested by item
- to - total correlation and by calculating the Cronbach
for each tester’s scorings. The Cronbach is regarded as
high if it is at least 0.8 *. An item - to - total correlation
shows the degree of relationship between each item and
the total score of the other items in the scale. An item -
to - total correlation is considered adequate if it is above
0.4,

RESULTS

Participants were 25 to 55 year old with a mean of
36.6 years (standard deviation 9.5). There were 17 males
and 33 females. The mean values of the BBS scored by
the 2 evaluators were 37.7212.9 and 38.1% 12.3,
respectively. The mean value of the disease duration was
0.1%£0.3 year. The items are presented in Table 1. There
were no relationships between age, disease duration and
gender with total score of BBS.

Distribution

Table 1 shows the distributions of the BBS from o to
4 scores at all of the 14 items and the total score. Some
rating categories were not used at all, and others were
used very sparingly. On the whole, each tester completed
700 scores. The score values 0, 1, 2, 3 and 4 were used
in 18.4%, 7.8%, 8.2%, 16.2%, and 49.4% of the times,
respectively. The items placing alternated foot on stool
and standing on 1 foot had the lowest mean score, indi-
cating a greater degree of difficulty. The item sitting
unsupported had mean score 4.

Reliability and Construct

Kappa scores for BBS varied from 0.7 to 1.00 and
the mean Kappa was 0.8%. The extent of agreement
(Kappa) between scores for each of the items obtained
by both evaluators was excellent (Table 2). With the
exception of sitting to standing, turning to look behind,
and placing the alternate foot on stool with fair to good
agreement (Table 2).

The evaluators scored differently on only 75 occa-
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sions out of the total 700. Interclass correlation coeffi-
cient for inter-rater rating for the BBS’s sum score was
excellent (ICC = 0.9 with 95% confidence interval, 0.9 -
0.9).

The 3 and 2 scores difference were 3 and 10 times,
respectively, which were related to standing to sitting,
placing alternate foot on stool, and standing with 1 foot
in front for 3 score difference and standing with feet
together, turning to look behind , turning 360, and stand-
ing on 1 (foot for 2 score difference. The 1 score differ-
ence was 62 occasions.

Factor analysis on the 14 items of the BBS gave 2
factors. Together, the 2 factors accounted for 70.2% of
the matrix variance (58.7%, and 11.4%, respectively).
The first and second factors are shown in Table 3. (Insert
table 3 about here)

An excellent internal consistency was found within
the BBS’S sum score (cronbach = 0.9). The correlation

Table 2. |Intra-rater Reliability Coefficient (Kappa) for each
Item of the BBS (N=50)

Item Kappa Strength of
Agreement
1. Sitting to standing 0.7 fair to good
2. Standing unsupported 1.0 excellent
3. Sitting unsupported * *
4. Stonding to sitting 0.8 excellent
5. Transfers 0.8 excellent
6. Standing with eyes closed 0.
7. Standing with feet together 0.9° excellent
8. Reaching forward with 0.9 excellent
outstretched arm
9. Retrieving an object from floor 0.8 excellent
10. Turning to look behind 0.7 fair to good
11. Turning 360 0.8 excellent
12. Placing alternate foot on stool 0.9 fair to good
13. Standing with 1 foot in front 0.7° fair to good
14. Standing on 1 foot 0.7 fair to good

* Everyone scored 4.

a. Rating categories 0 and 1 are merged because the 2 score
levels were not used by both raters.

b. Rating category 2 is merged because the1 score level was
not used by 2 raters.

c. Rating category 4 is merged because the 1 score level
was not used by 2 rates.
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Table 3. Result of Factor Analysis of each Iranian BBS ltem

Name of the component

ltem Component 1  Component 2
(Dynamic) (Static)

1. Sitting to standing 0.9 T

2. Standing unsupported 0.8 T
3*. Sitting unsupported T T

4. Standing to sitting 0.8 T

5. Transfers 0.8 T

6. Standing with eyes closed 0.6 T

7. Standing with feet together T 0.7
8. Reaching forward with 0.7 +

outstretched arm

9. Retrieving an object from floor 0.9 T
10. Turning to look behind 0.6 0.4
11. Turning 360 T 0.8
12. Placing alternate foot on stool 0.9
13. Standing with 1 foot in front 0.4 0.4
14. Standing on 1 foot t 0.7

* Everyone scored 4 (not entered in the factor analysis).
+ Iltem bad scored below 0/403 on the factors.

matrix, determined for the 13 items and items - to - total
correlation, is shown in table 4. A correlation coefficient
could not be calculated for item 3 (sitting unsupported)
because the scores did not vary. The all item - to - item
correlations were significant (r ranged from 0.2 to 0.8).
The item - to - total correlations for all items were higher
than 0.6 (r ranged from 0.6 to 0.8).

DISCUSSION

Individual items which comprise the Berg Balance
Scale score were examined using kappa statistic.
Strength of agreement was generally excellent agree-
ment with Kappa value of 0.7 or higher. However 3
items had fair to good agreement (Kappa> 0.7). Our
study shows good and excellent intertester reliability
when using Iranian version of BBS to evaluate balance
of patients under the multiple sclerosis rehabilitation.
Although it is not possible to compare the results with
other studies on MS patients, the results support the
studies that have been reported from different popula-

tions and countries “*"**. The generalization of the find-
ings is not strengthened by the lack of control of the test
conditions.

The ICC for the sum score of BBS for inter-rater
reliability is similar to those from other studies ***>. In
short the finding of “Fair” to “excellent” agreement of
individual BBS items and high intraclass correlation
coefficient of total BBS scores -obtained by testing with
different observers - is reassuring. However, there are
several caveats that apply to this conclusion. Firstly, the
BBS may be less reliable in patients with cognitive
impairment. Because in this study, the subjects were
without any major cognitive involvements (MMSE >
23). The effect on the results cannot be estimated.
Secondly, reliability of the BBS is influenced by the
degree of disability in the population examined and is
higher in subjects who are independent. The range of
EDSS score was from moderate to severe in our study.
The effect on the findings cannot be detected. Lastly, the
demonstration of reliability is dependent on the choice of
statistical methods “**”, but kappa and ICC are accept-
able for measuring agreement ®”. Therefore, we cannot
be determining the effect of the results. In agreement
with many previous studies “**, our findings indicated
that the internal consistency of BBS was equally high.
All of the item - to -total correlation coefficients are
above 0.6 (Table 4). The very high internal consistency
of the BBS showed that the items of this instrument
measured the same concept: balance. However, the
extremely high internal consistency of BBS might indi-
cate the possibility of item redundancy, which needs fur-
ther study.

Factor analysis in our study showed that 2 factors
have emerged (Table 3). The first factor relates to the
ability to maintain postural control when changing posi-
tion or condition (dynamic aspect). The second factor
assesses the static aspects of balance. These results are
supported by finding of other studies which have shown
that only 1 or 2 factors have emerged "**.

We found no variability between patients in the sit-
ting unsupported item, which fits well with the results in
the other studies “*'”, which reported that more than 90%
had a top score on this item, indicating a very low degree
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of difficulty. By condensing item - rating categories, we
could eliminate underused categories and construct cate-
gories that separated people of differing abilities better.
The score values 0, 3, and 4 were significantly more fre-
quently used than the score values 1 and 2, indicating
that 3 or 4 levels might be better than 5 levels in our
study. This is supported by the findings of Wang ®® and
colleagues.

In conclusion, the Iranian version of the BBS has
good interrater reliability and internal consistency for the
assessment of the MS patients. We think that it should be
considered for use in clinical practice and in research.
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