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ABSTRACT | BACKGROUND: As the Berg Balance Scale
(BBS) is the most widely adaptable tool for quantifying the
balance and different translated versions of this scale are
available among several nations worldwide, a cross-cultural
adaptation of the Hindi version of BBS (H-BBS) was necessary
to establish it as an appropriate tool in Indian culture also.
METHODS: According to international guidelines, the pre-final
H-BBS was obtained after forward and backward translations
of the original version (O-BBS) were performed by bilingual
independent translators and physiotherapists blinded to
the original version, followed by a content validation phase.
Further, the study recruited 356 patients, out of which
122 patients participated in pilot study and 234 patients in
psychometric evaluation. RESULTS: The H-BBS exhibited an
excellent total content validation index (0.984), a good to
excellent inter-evaluator reliability for the individual domain
(ranging from 0.761 to 1) and computed score (0.719), a
good to excellent intra-evaluator reliability of the individual
domain (ranging from 0.848 to 1) and computed score (0.994),
an excellent total internal consistency of all items (0.913), an
excellent criterion validity with O-BBS (0.993), MiniBESTest
(0.894) and TUG (-0.946). CONCLUSION: The H-BBS is
an adapted tool for quantifying balance among different
neurological deficits.
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RESUMO | CONTEXTO: Como a Escala de Equilibrio de Berg
(BBS) é a ferramenta mais amplamente adaptavel para quanti-
ficar o equilibrio e existem diferentes versdes traduzidas dessa
escala disponiveis em diversos paises ao redor do mundo, uma
adaptacdo transcultural da versao hindi da BSS (H-BBS) foi ne-
cessaria para estabelecé-la como uma ferramenta apropriada
também na cultura indiana. METODOS: De acordo com as dire-
trizes internacionais, a versao pré-final da H-BBS foi obtida apos
traducdes diretas e retraducao da versao original (O-BBS), reali-
zadas por tradutores bilingues independentes e fisioterapeutas
cegos para a versao original. Além disso, o estudo recrutou 356
pacientes, dos quais 122 participaram do estudo piloto e 234 da
avaliagdo psicométrica. RESULTADOS: A H-BBS apresentou um
excelente indice de validacdo de conteudo total (0,984), uma
confiabilidade inter-avaliador de boa a excelente para o domi-
nio individual (variando de 0,761 a 1) e para o escore compu-
tado (0,719), uma confiabilidade intra-avaliador de boa a exce-
lente para o dominio individual (variando de 0,848 a 1) e para o
escore computado (0,994), uma excelente consisténcia interna
total de todos os itens (0,913), uma excelente validade de crité-
rio com O-BBS (0,993), MiniBESTest (0,894) e TUG (-0,946). CON-
CLUSAO: A H-BBS é uma ferramenta adaptada para quantificar
o equilibrio em pacientes com diferentes déficits neuroldgicos.

PALAVRAS-CHAVE: Comparacao Transcultural. Pacientes. Fisio-
terapeutas. Projetos Piloto. Psicometria. Confiabilidade.
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1. Introduction

Postural stability is a potential to discipline the
alignment of gravity line in the horizontal stride width
during double-support phase with least experience
of postural sway which can be categorized into
static equilibrium and dynamic equilibrium2. The
occurrence of falls among geriatric population
varied from 10% to 53% in India®. Moreover, 13%
and 46% of the population aging from 65 to 69
and 85 or more self-report balance disturbances,
respectively that affect the quality of life among
them#*®. Accordingly, simple procedures are required
for the evaluation of the same’t. Although there
is an availability of various scales for the balance
assessment, the BBS has abundant demand of
being an easy, secure and promptly evaluation
test unaccompanied by the requirement of any
exclusive training and peculiar materials®™. It was
introduced in 1989 by Katherine Berg and validated
in 1992 in a survey study™'. This ordinal scale (14
items) incorporating manoeuvrability actions for an
assessment of static and dynamic balance’. On the
basis of accomplishment of tasks performed by an
individual, each element has graded from 0 to 4 which
are added to attain computed score ranging from 0
{worst performance} to 56 {best performance}®.

Nowadays, it is broadly used in various neurological
disorders (52) such as Alzheimer disease, Stroke,
Traumaticbraininjury, Cerebellarataxia, Disseminated
sclerosis, Spinal cord injury, Parkinson's disorder etc.
for evaluating balance after thoroughly evaluation of
its psychometric properties among different nations
like Italy, Brazil, Norway, Iran, Spanish, Japanese and
Turkey in their native versions of translation”22,

As in India, Hindi is native language as well as patients
and some medical professionals are not proficient in
Englishduetonon-native background of English create
difficulties in developing effective communication
among them?#. In context of that, due to unavailability
of any Hindi version of balance measure, this study
was designed to provide an adapted tool to reduce
the risks of inaccurate practices. The null hypothesis
of the study was that H-BBS was not a reliable, valid
and adaptable to evaluate the balance, while the
alternative hypothesis was that the H-BBS was a
reliable, valid and adaptable for the same.

2. Methodology
2.1 Study design

The Ethical Review of Research and Student Project
Committee of Institution (IEC-1732) approved this
cross-cultural adaptation and single-centred study
in March 2020. This study was donein conformation
with the Helsinki Declaration (Revised in 2013)
and National ethical guidelines for biomedical
and health research associated with human
participant’s guidelines laid out by the Council of
Medical Research (ICMR -2017) and registered in
the Clinical Trials Registry, CTRI/2020/08/027266)
on 20 August 2020. The H-BBS was copyrighted
with reference no. (L-94030/2020) on 24 Sep
2020 (Appendices and attachment). Before
taking consent from the patients, the procedure
of the study, associated benefits and risks were
explained to them. The study was undertaken
from September 2020 to March 2023.

2.2 Study participants

Total 356 patients from inpatients and outpatients
department were enrolled in the study through
convenience sampling divided into 122 patients
for the pilot study and 234 patients as sample size
(i.e. 230) was estimated through G power software
(3.1.9.2) by assuming power of study (90%), alpha
(5%) and taking effect size i.e. 0.54 for psychometric
evaluation.24 They were recruited with age criteria
between 40 to 70 years, suspecting to have balance
impairments due to neurological deficits, Mini
Mental Score Examination (MMSE) score > 15,
Tinetti Gait and Balance Assessment Tool Score
(only Balance section) =10/16, ability to walk at 6
m distance (either by walking or using assistive
devices) and follow verbal commands. During
inclusion, patients with severe type of cognitive
impairment, history of seizures, hearing deficits and
musculoskeletal impairments of lower limbs (i.e.
Hip and knee amputation and lower limb prosthesis
conditions) were excluded from the study.
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2.3 Study procedures

The study procedure comprised of five phases i.e.

1. Consent

2. Translation

3. Content validation

4. Pilot Study

5. Psychometric evaluation (Figure 1).

Figure 1. Representing the phases of the study

| Phase - I: Permission from the original developer of the scale for translation |

Phase - lI: Translation of the E-BBS

=

v A
Sub- Phase | Sub-Phase Il Sub-Phase — lll Sub-Phase IV Sub-Phase V
Forward translation [—» Formation of [ Trar?sel‘::?t\:,r?;df the Formation of »| Formation of the 2nd
of the E-BBS i.e. the first draft first draft of the H- the first draft validated content of
English to the Hindi H-BBS BBS Le. Hindi to the E-BBS the H-BBS
language English language
//
" v 7

Formation of Pre-final H-BBS

Phase - lll: Content validation of the pre-final H-BBS

Content Validity Phase-I
(6 Experts)

A

,/—’

Content Validity Phase-ll
(12 Experts)

| Formation of validated version of the H- BBS

| Phase - IV: Pilot study (N = 122 patients) i_.

l

Final Adapted version of
the H-BBS

Phase - V: Psychometric Evaluations of the final H-BBS (N = 234 patients)

Source: the authors (2023).
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2.3.1 Phase-I

In consent phase, permission to translate the O-BBS
was taken from Dr Katherine Berg via email method
on 28 January 2020.

2.3.2 Phase-lI

In Translation phase, two types of translations were
carried outi.e. (forward and backward) of the O-BBS
to obtain the pre-final H-BBS as per the international
guidelines®. To begin with, the O-BBS was forward
translated (i.e. English to Hindi language) by
two individual Hindi translators to obtain the
two translated H-BBS. The third Hindi translator
compared both versions under the supervision of a
blinded physiotherapist and provided the first draft
of H-BBS. The respective draft was further backward
translated (i.e. Hindi to English language) by the
two individual English translators to obtain the two
translated English version of the BBS (E-BBS). The
third English translator compared both versions
under the supervision of a blinded physiotherapist
and formed the first draft of E-BBS. At the end, the
first draft of E-BBS was compared with the O-BBS to
form the pre-final H-BBS.

Three Hindi translators possessed MPhil (Hindi), M.A,,
B.Ed. (Hindi) and M.A., B.Ed. (Hindi) degree along with
9,10and 11 years ofteaching experience, respectively.
Three English translators possessed M.A., MPhil
(English), M.A. (English) and M.A. B.Ed. (English)
along with 27, 7 and 24 years of teaching experience,
respectively. Two blinded physiotherapists possessed
BPT, MPT (Neurological Physiotherapy) along with
clinical experience > 10 years.

All the translators were native speakers of Hindi
language with expertise in their lingual subjects
but unacquainted with the balance concept, O-BBS,
methodology and aim of the study. While, both the
blinded physiotherapists were acquainted with the
balance concept, O-BBS, methodology and aim of the
study. The translators were instructed to focus on
conceptual translation rather than literal translation
and resolve the discrepancies and ambiguities along

with the blinded physiotherapists by establishing a
greater degree of concordance among them

2.3.3 Phase-lIl

This content validation phase consisted of Part-l
and Part-ll conducted via the Google form method.
Both Google forms were made up of five sections
incorporating questions to collect the:

(a) experts’ demographic details

(b) experts' advice related to the description of the
scale

(c) experts’ advice related to the instructions part of
the scale

(d) experts’ advice related to the individual domains
of the scale

(e) experts’ advice related to the overall intelligibility
of the scale.

All sections except (a) consisted of polar questions
with a suggestion box. In Part-l, the Google form
link for pre-final H-BBS was shared among 6 experts
with clinical experience of 2 to 5 years resulted in
the modified pre-final H-BBS. In Part-Il, the Google
form link for modified pre-final H-BBS was shared
among 12 experts with clinical experience > 7 years.
Part-ll was conducted due to the failure of getting
responses < 80% (as already decided) in the 4th and
6th domains of the scale (66.7% in part-1) which raised
the requirements to make the amendments. These
amendments were made by considering experts’
suggestions and obtained first modified pre-final
H-BBS. In part-ll, all the responses were > 80% and
eventuated the validated H-BBS.

2.3.4 Phase-1V

Pilot study was conducted by recruiting 122 patients
(80 males and 42 females) to check the adaptability
of the validated H-BBS. Deliberately, a questionnaire
was formed (questions of each domain with
grades”1” and “0"- if they are able to understand OR
not, respectively). They were instructed to report
about the unintelligible and incomprehensible
words/phrases or sentences in dictation process.
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2.3.5 Phase-V

In this phase, 234 patients (121 males and 113
females) were recruited to evaluate the psychometric
properties. Three evaluators (A, B and C) were
involved in the assessment procedure (i.e. grading
score of the H-BBS). Evaluator A assessed the score on
adapted H-BBS (two times within 24 hour difference),
while on MiniBESTest Scale and TUG test on second
day (one time). Evaluator B assessed the score on
adapted H-BBS on the same day (as Evaluator A had
assessed) but at a different time interval. Evaluator
C assessed the same on the third day. They were
strictly instructed not to discuss the scoring of any
patients. The primary outcome measure was H-BBS,
while the secondary outcome measures were O-BBS,
MiniBESTest Scale and TUG test.

2.4 Statistical Analysis

The data was analysed with SPSS (2020) program.
The Content Validity Index for Individual (CVI - 1) was
calculated by dividing no. of agreements for each
guestion with total no. of experts while, the content
validity index for Total (CVI - T) was calculated by
dividing no. of agreements for all the questions with
total no. of experts in Part-11>>. The adaptability was
calculated by dividing the no. of positive responses
with total no. of patients where values > 80% of
the responses for each domain were considered?.
The inter-rater reliability was calculated by kappa
coefficient (k) where values < 0.40, 0.41 to 0.75

and = 0.75 signified poor, adequate and extremely
good inter-evaluator reliability, respectively'®22,
The intra-rater reliability was evaluated by the
Intra-class correlation coefficient (ICC) where
values < 0.59, 0.60 to 0.79 and = 0.80 indicated
poor, adequate and extremely good intra-evaluator
reliability, respectively'®?’. The internal consistency
was calculated by the Cronbach’s alpha (a) where
values < 0.69, 0.70 to 0.80 and > 0.80 indicated poor,
good and extremely good internal consistency,
respectively?®. Both (Intra-evaluator reliability and
internal consistency) were evaluated by applying a
Two-way mixed model with single measures'®%:2/,
The criterion validity was calculated by the
Spearman’s correlation coefficient where values
<+ 0.25, + 0.26 to £ 0.50, £ 0.51 to £ 0.70, = 0.71
to £ 0.90 and = 0.91 to £ 1 interpreted very weak,
weak, adequate, strong and very strong positive/
negative association, respectively?®. The inter-term
correlation matrix between each domain and the
computed score of the H-BBS was calculated by
Spearman'’s correlation coefficient where values >
0.4 were considered?®. Responsiveness of the H-BBS
was measured as the ratio of the mean differences
of the computed scores to the standard deviation
among fallers and non-fallers where values 0.20 to
0.49, 0.50 to 0.79 and > 0.80 interpreted minimum,
adequate and maximum effect size, respectively.
Top and bottom scores of the scales represented
the floor and ceiling effects where values < 15% were
regarded as satisfactory?>2,
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3. Results

Table 1. Modifications required during each phase of the study to obtain the final adapted H-BBS

. Words/Phrases that needed attention/modification . e . .
Translation Procedure . . . Final Wording (in respective section)
(in respective section)
Sub-phase | "(a) Standard deviation (Table) (b) Confidential interval "(a) HTH® afde (Table) (b) STTARA{[@T &1 3{aRTdl (Table)
(Table) (c) Pivot transfer (in 5th domain)" () HYMIAROT (in 5th domain)"

Sub-phase II (a) AT afd@ (Table) (a) ATET TfTIa (Table)

Sub-phase Il "(a) Hﬁmaﬁm’—r (Table) (b) ITRTE T (in the description "(a) Standard deviation (Table) (b) Sensitivity (in the
section of the scale) (c) af2IfSigar (in the description description section of the scale) (c) Specificity (in the
section of the scale) (d) ?@'ﬂaﬂﬂﬁﬁ (in the description description section of the scale) (d) Numeric Rating scale
section of the scale)" or (in the description section of the scale)"

Sub-phase IV (a) Rating scale (in description section of the scale) (a) An ordinal scale (in the description section of the

scale)

Sub-phase V No modifications —

Content Validity Phase - | "(a) 38R (in the 4th domain) (b) WE &R H THFA 2 (in the | "(a) T (in the 4th domain)
6th domain)" (b) WSIEA R TBIUA R (in the 6th domain)"

Content Validity Phase - II "(a) ST TER & WS &1 &t Tfaf T2y a1 g WR3Ted 96 "(a) I TER & WS &1 ! TATA A T2U I1 Tgd W3red g6l
FR U] (in the 12th domain) (b) 3Tefaf@ AeTE (in - | HYIRAI (in the 12th domain) (b) IR P T@ B TETE (in
the 13th domain)" the 13th domain)"

Pilot study testing All words were cleared and comprehensive No more modifications required
Psychometric Evaluation of the .
H-BBS -

Source: the authors (2023).
Abbreviations: (A) H-BBS - Hindi version of the Berg Balance Scale.

3.1 Content validity and adaptability

The (CVI-l) and (CVI-T) ranging from 0.92 to 1 and 0.984 indicated excellent content Validity of the scale. The
adaptability of the scale was checked by the intelligibility test of each domain and overall scale ranging from 91 to
100% indicated excellent adaptability shown in Table 2.
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Table 2. Total percentage of the responses given by patients included in pilot study for the content validity
and adaptability of each domain and overall H-BBS

S No. Domains of the H - BBS Positive responses (n=12) Negative responses (n=12) Total
1. do- ot gafafd @S giFm (Sitting to standing) 12 0 100%
2. SATAER & WS &I (Standing unsupported) 12 0 100%

AT TR B §6 g1 diepf U= BRI AT Tl TR efB &l 12 0 100%
3. (Sitting with back unsupported but feet supported
on the floor or on a stool)
4. |3 8F & wyfafd da11 (Standing to sitting) 12 0 100%
5. HAMTAIOT| (Transfers) 11 1 91%
AT TER B 3119 §¢ I W ATl (Standing 12 0 100%
6. unsupported with eyes closed)
AT HER & U1 B A 1S3 W@ 381l (Standin 1 0 91%
g
7. unsupported with feet together)
@EEd ¥3171 1 3R BTl (Reachin 12 0 100%
. T g
: forward with outstretched arm while standing)
S EIPY B2 I BIg TG ISMII (Picking up object 12 0 100%
9 § d4q, g Up 0bj
: from the floor from a standing position)
WS IEH 910 3R ST B8 & HW I W8 311 (Turning 1 1 91%
10. to look behind over left and right shoulders while
standing)
11. 360 AT HEATI (Turn 360 degrees) 12 0 100%
AT TER B WS &3 gF TEU 91 Jg W adt-at @ 1 1 91%
12. 93 (Placing alternate foot on a step or stool
while standing unsupported)
T TER & WS 3EA Y TP WX B Gk 317 | 1 1 91%
13. (Standing unsupported with one foot in front)
14. T R IR W\ &A1l (Standing on one leg) 12 0 100%

Source: the authors (2023).
Abbreviations: (A) H-BBS - Hindi version of the Berg Balance Scale.

The demographic characteristics details of the sample including no. of falls among them were expressed in Table 3.
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Table 3. Demographic characteristics of the sample of the population

Characteristics Number (%) Mean + SD
Age (in years) 234 54.7 +10.5
40 - 50 92 (39.1%)
50 - 60 61 (26.1%)
60 - 70 81 (34.8%)
Gender
Male 121 (51.7 %)
Female 113 (48.2 %)

Other measures

Weight (in kgs) - 71.69 +8.78
Height (in meters) - 1.67 £0.073
BMI (kg/m2) - 25.77 +1.88

Falls (over last year)

0= No fall at all 163 (69.6%)
1=1 fall over last year 71 (30.4%)
> 1= More than 1 Fall) 0 (0 %)

Other scales
MMSE - 22.09 +3.97

Tinetti Balance Score - 11.83+£1.74

Source: the authors (2023).
Abbreviations: (A) BMI - Body Mass Inde.

3.2 Inter-rater reliability, Intra-rater reliability and internal consistency

All the calculations related to the inter-evaluator reliability i.e. kappa values for each domain and the
computed score of the scale ranging from 0.76 to 1 and > 0.70, respectively; the intra-evaluator reliability
i.e. ICC values for the same ranging  from 0.84 to 1 and > 0.90, respectively; and the internal consistency
i.e. Cronbach’s alpha values for the same ranging from 0.90 to 1 and > 0.90, respectively were expressed in
Table 4. The total internal consistency of the H-BBS was extremely good i.e. 0.913. The scattered plots of the
inter-evaluator and intra-evaluator reliability were depicted in Figure 2.
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Table 4. Intra-evaluator reliability, internal consistency and inter-evaluator reliability of the H-BBS

Intra-evaluator

S No. Domains of the H-BBS IcC Cronbach’s alpha re||.ab|||ty Kappa value Inter-feva.lll.lator
and internal (K-score) reliability
consistency

1. do ot gafaf 8 @S gFm (Sitting to 1 1 Extremely Good 1 Extremely Good
standing) Reliability and Concordance

internal consistency

2. SATHER ® W 811 (Standing 0.848 0.917 Extremely Good 0.76 Extremely Good
unsupported) Reliability and Concordance

internal consistency

3. AT AER @ 38 76 canf e BRr AT 0.867 0.929 Extremely Good 1 Extremely Good
T R B &N (Sitting with back Reliability and Concordance
unsupported but feet supported on the internal consistency
floor or on a stool)

4. @S 8 ot gafafd da11 (Standing to 0.897 0.946 Extremely Good 1 Extremely Good
sitting) Reliability and Concordance

internal consistency

5. YA (Transfers) 0.874 0.933 Extremely Good 0.901 Extremely Good

Reliability and Concordance
internal consistency

6. AT TER B 311E §¢ B |8 &1 1 1 Extremely Good 0.924 Extremely Good
(Standing unsupported with eyes Reliability and Concordance
closed) internal consistency

7. aﬁmé 3B R Bt e S i REsll 0.915 0.955 Extremely Good 1 Extremely Good
(Standing unsupported with feet Reliability and Concordance
together) internal consistency

8. WS I8d §T MSTTC 3171 I 3R BTl 1 1 Extremely Good 0.919 Extremely Good
(Reaching forward with outstretched Reliability and Concordance
arm while standing) internal consistency

9. WS EaR B2l A BIE aag 36MT (Picking 0.971 0.985 Extremely Good 0.936 Extremely Good
up object from the floor from a Reliability and Concordance
standing position) internal consistency

10. T D AU HR AU B R A NS 1 1 Extremely Good 0.929 Extremely Good
@11 (Turning to look behind over left Reliability and Concordance
and right shoulders while standing) internal consistency

11. 360 A TR HSATI (Turn 360 degrees) 0.951 0.975 Extremely Good 1 Extremely Good

Reliability and Concordance
internal consistency

12. IFATHER ® WS e gE ¥ \é‘ TG | 1 1 Extremely Good 1 Extremely Good
art-art @ dR T (Placing alternate Reliability and Concordance
foot on a step or stool while standing internal consistency
unsupported)

13. afrag aaha's‘qgﬁgeumq‘qaﬁa@'\?a% 1 1 Extremely Good 0.918 Extremely Good
stz ' (Standing unsupported with Reliability and Concordance
one foot in front) internal consistency

14. T R IR WS, &1l (Standing on one leg) 1 1 Extremely Good 0.929 Extremely Good

Reliability and Concordance
internal consistency
HF PR (Total score) 0.994 0.997 Extremely Good 0.719 Good Concordance

Reliability and
internal consistency

Source: the authors (2023).
Abbreviations: (A) H-BBS - Hindi version of the Berg Balance Scale.
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Figure 2. Inter-rater reliability and Intra-rater reliability of the H-BBS

-
E

Computed scores of the H-BBS evaluated by E-B
Computed scores of the H-BBS evaluated by E-Alll)

¢ 4 8 12 16 0 4 B 3 ¥ 0 4 8 2 %
Computed scores of the H-BBS svaluated by Z-Afl) Computed scores of the H-3BS evaluated by E-A(l)

0 4 8 122 16 0 4 B RN B H U L& RS

Abbreviations: {A) H-BBS - Hindi version of the Berg Balance
Scale; (B) E-A (1) - Evaluator A during first assessment; (C) E-
B - Evaluator B

Abbreviations: (A) H-BBS - Hindi version of the Berg Balance
Scale; (B) E-A (1) and (ll} - Evaluator A during first and second
assessment; (C) E-A (1) - Evaluator A during first assessment;

INTERPRETATION: Above Scatter Plot describes the {BY Al ~Evanaton A during ssoar ascessmont

computed scores of the H-BBS has Good Concordance INTERPRETATION: Above Scatter Plot describes the
or Strength of Agreement between Evaluator A-(I) and computed scores of the H-BBS has Exiremely Good
Evaluator B Reliahility evaluated by Evaluator A (I) and (I1)

Source: the authors (2023).

3.3 Criterion validity with other balance measures

To find out if the H-BBS could measure balance at a lower, equal, or higher level than other tests like the
O-BBS, MiniBESTest, and TUG test, the author looked at test validity. They assessed the criterion validity of a
measure by contrasting it with a concurrently measured external standard. The H-BBS meets the criteria for
validity compared to the O-BBS, MiniBESTest, and TUG test, with Spearman's correlation coefficient (r) values
0f 0.993,0.894, and -0.946, in that order. The values in Table 5 indicated a strong correlation in criteria validity
between the H-BBS and the O-BBS, MiniBESTest, and TUG test. The negative number revealed that H-BBS is
inversely proportional to the TUG test, suggesting contrary conclusions. For example, if patients take longer
to cover an 8-meter distance, their H-BBS score will be lower, and vice versa. Conversely, the positive numbers
showed that the H-BBS value is directly proportional to the TUG test results, which also demonstrated the
same outcomes. A patient would have the lowest H-BBS score, for instance, if they received the lowest scores
on the MiniBESTest and O-BBS. The scatter plots of criterion validity for the chosen balance test are shown in
Figure 3. They show that there were strong correlations between H-BBS scores and O-BBS, MiniBESTest, and
TUG tests, but these correlations were different for each older adult. A significant drawback of this method
is that both tests may display measurement errors, complicating the assessment of the reliability of any test.

Rev. Pesqui. Fisioter., Salvador, 2025;15:e6218
https://doi.org/10.17267/2238-2704rpf.2025.66218 | ISSN: 2238-2704

-



https://doi.org/10.17267/2238-2704rpf.2025.e6218

Table 5. Criterion Validity of the H-BBS evaluated with the other balance measures by E-A (1)

S No. Other balance measures Spearman’s correlation coefficient (r) Interpretation
1. E-BBS 0.993 Very Strong Association
2. MiniBESTest 0.894 Strong Association
3. TUG -0.946 Very Strong Association

Computed scores of the E-BBS evaluated by E-C

Source: the authors (2023).

Abbreviations: (A) H-BBS - Hindi version of the Berg Balance Scale; (B) E-A (I) - Evaluator A during first assessment;

(C) TUG - Timed Up and Go test; (D) MiniBESTest - Mini Balance Evaluation System test.

Figure 3. Criterion validity of the H-BBS with (a) E-BBS (b) MiniBESTest (c) TUG test

oy

T 3
8

5§

I

&

Cemputed scores of the TUG teet avaluated by E-A

Computed scores of the MiniBESTest evaluated by E-A
T b}

%

T
[

R S e s Tt
I EEEREEEE REETEEEEEEREEXE

| B T B T i i e Tl e T R R e (e |
0 4 8 12 168X 4 3 R B L U4 B0

Computed scores cfthe H-BBS evaluated by E-A()

Abbreviations: (A) H-BBS - Hindi version of the Berg Balance
Scale; (B) E-BBS - English version of the Berg Balance Scale; (C)
E-A (I} = Evaluator A during first assessment; (D) E-C= Evaluator
C

INTERPRETATION: Above Scatter Plot describes a very
strong positive relationship betwsen the computed scores of
the H-BBS and E-BBS evaluated by Evaluater A () and
Evaluator C respectively

Computed scores of the H-BBS evaluated by E-All)

Abbreviations: (A) H-BBS - Hindi version of the Berg
Balance Scale; (B) MiniBESTest — Mini Balance Evaluation
System test; {C) E-A (1) = Evaluator A during first assessment

INTERPRETATION: Above Scatter Plot describes a
strong positive relationship between the computed
scores of the H-BBS and MiniBESTest both evaluated
by Evaluator A {))

Computed scores of the H-BBS evaluated by E-Af)

Abbreviations: {A) H-BBS = Hindi version of the Berg Balance
Scale; (B) TUG test - Timed Up and Go test; (C) E-A {I) -
Evaluatar A during first assessment

INTERPRETATION: Above Scatter Plat describes a very
strong negative relationship between the computed scores
of the H-BBS and TUG test both evaluated by Evaluator A
{h

Source: the authors (2023).
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3.4 Correlation matrix

The inter-term correlation matrix relationship among all the domains with each other and the computed score of
the scale were shown in Table 6. A correlation matrix is a tabular representation of the correlation coefficients
among various variables. Each column in the matrix indicates the correlation between the following two factors,
spanning from -1 to 1. Where 1 represents a perfect positive correlation, which means that as one variable in-
creases, so does the other. The symbol -1 represents a perfect negative correlation, meaning that as one variable
increases, the other variable decreases. No correlation is indicated by a value of 0, meaning that changes in one
variable do not predict changes in the other.

Table 6. Correlation coefficient Matrix i.e. Inter-item relationship or degree of correlation among all
the domains and the computed score of the H-BBS evaluated by the E-A (1)

DOMAINS

OF SCALE 2 3 4 5 6 7 8 9 10 1 12 13 14 TOTAL
1. 1
2. 0.53 1
3. 0.41 0.64 1
4. 0.19 0.02 0.31 1
5. 0.48 0.39 0.15 0.25 1
6. 0.39 0.21 0.26 -0.06 0.39 1
7. 0.55 0.34 0.21 0.20 0.44 0.22 1
8. 0.29 0.39 0.18 0 0.54 0.34 0.45 1
9. 0.44 0.60 0.48 0.14 0.48 0.43 0.44 0.38 1
10. 0.45 0.30 0.16 0.25 0.64 0.43 0.60 0.55 0.60 1
1. 0.38 0.45 0.41 0.16 0.54 0.53 0.53 0.52 0.54 0.59 1
12. 0.55 0.62 -0.48 0.04 0.41 0.32 0.60 0.59 0.74 0.58 0.67 1
13. 0.58 0.47 0.08 -0.09 0.37 0.45 0.56 0.50 0.41 0.35 0.41 0.60 1
14. 0.44 0.56 0.31 0.04 0.64 0.54 0.56 0.71 0.71 0.64 0.68 0.79 0.55 1

TOTAL 0.64 0.71 0.53 0.19 0.72 0.55 0.65 0.67 0.81 0.78 0.76 0.84 0.63 0.87 1

Source: the authors (2023).
Abbreviations: (A) H-BBS - Hindi version of the Berg Balance Scale; (B) E-A (I) - Evaluator A during first assessment.

3.5 Floor and ceiling effects and responsiveness of the scale

A floor effect unfolds when a substantial proportion of patients attain scores on H-BBS at or near the minimum
attainable value on an assessment. This can make it difficult to notice changes or variances since the measurement
is not sufficiently sensitive to detect fluctuations in performance or ability. For instance, if a test is excessively
straightforward, numerous patients may achieve the minimum score, which complicates the identification of
those who possess inferior capability levels. A ceiling effect occurs when a significant proportion of patients
achieve scores at or near the maximum attainable score. This circumstance can likewise conceal distinctions
among patients with intact balance, as the metric does not encompass their complete spectrum of capabilities. If a
test is excessively challenging and the majority of patients achieve the highest score, it becomes difficult to discern
those who beyond that threshold. The Floor and Ceiling effects of the outcome measures are 0% indicating that
the scale can detect minimum alteration in balance and did not restrict its sensitivity. Higher responsiveness of
the scale was showed among fallers and non-fallers group as an effect size was 0.94.
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4. Discussion

The BBS is a widely accepted clinical tool to quantify
the balance in various neurological disorders.
However, existing literature assigning its reliability
and validity in individual condition. But the present
study includes patients with different neurological
conditions (a noteworthy point that make it different
from the existing researches), 6 translators (3 males
and 3 females), 2 blinded-physiotherapists and 3
evaluators, 18 experts (13 males and 5 females). The
patients in the psychometric phase were with the
diagnosis of Migraine (1), Traumatic Brain Injury (3),
Lumbar Canal Stenosis (4), Intracranial Haemorrhage
(5) and Diabetic Neuropathy (10). The difficulties
encountered by the translators and amendments
required to be made in each phase are already
discussed in Table 1.

The difficulties in translating the phrase “Pivot
transfer” is evident in the existing researches i.e.
the Brazilian and Turkish versions of BBS as the
respective translators found difficulties in the
same?23, In the Turkish version of BBS, the phrase
"Pivot transfer" was translated in the Turkish
language as meaning “to be transferred” resembled
with the word “TTATdIOT” conveying same meaning
in the Hindi language®. Moreover, the word did
not clear the positioning of the chairs because
they could be placed in two ways (either in front or
perpendicular to each other). Another discrepancy
in the sentence i.e. ‘@8 & H YA & was not
conveying the correct information regarding the
task assessed in the O-BBS. The same sentence in
O-BBS quantifies one's ability to hold a standing
position with eye closed. But in H-BBS, this sentence
was conveying the information related to ability
of standing with eyes closed instead of providing
the holding time for the same. In the context, the
sentence ‘s g1 H UHYH 8" was replaced by the
sentence ‘s g4 H IHYH 8”. An expert had drawn
attention to add the conjunction “H” to the phrase
ST HER & We &I ol Al AU IT A R e 6
HX U RA" to formulate the proper sentence i.e. “afAT
TER & W8, g1 o! Tl W T2Y IT A W el 96l bR
92 4" Furthermore, in the previous literature, the
required amendments were made by face-to-face
interactions and panel method that could be the
fact for unavailability of the supporting results for
content validity.

The Brazilian version of the BBS used the consensus
method to check the adaptability of the translated
content?®. The frequency distributions of scorings
among all the evaluators showed minor differences
(Supplementary material B). The percentages of
grades 0,1,2,3 and 4 evaluated by the Evaluator A
(during first assessment) were 0.62%, 6.83%, 36.75%
38.50% and 17.39%, and (during second assessment)
were 0.62%, 6.83%, 36.02% 37.26% and 19.25%,
Evaluator B were 0.62%, 6.83%, 35.71% 39.13% and
17.70% and Evaluator C were 0.62%, 6.21%, 36.34%
37.89% and 18.94%, respectively. A total of 1288
times of scorings {(23 patients into 14 domains =
322 for each evaluator) into 4 assessments} were
noted by all the evaluators. The differences in
the grading occurred on 14, 17 and 16 occasions
by Evaluator A (during the second assessment),
Evaluator B and Evaluator C, respectively. The
total frequency distribution for grade 0 and 1 were
same among Evaluator A and Evaluator B (i.e. 2 and
22) but different for Evaluator C (i.e. 2 and 20). In
contrast, grade 2, 3 and 4 were showing variations
for the same ranging from 115-118, 122-124 and
52-61 scorings, respectively. These distributions
highlighted the interesting fact that the patients
were not aware of the tasks earlier but as the same
assessments were taken repeatedly, it hastens them
to memorise the tasks and improve their grades in
proceeding assessments.

In the H-BBS, 73% of the patients scored grade
3 in 1st and 4th domains while 56% and 82%
of the patients scored grade 4 in 2nd and 3rd
domains, respectively indicating easier tasks for
them. Respective findings were consistent with
results of the Japanese, Persian and Norwegian
versions of BBS?1:2331, Additionally, it was exposed
that the evaluators were failed to discriminate
whether the patients were making definite use of
hands (3) or minor use of hands (4) for standing
in 1st domain. The percentage of patients scored
grade 3 in the 5th domain was 60% unsupported
by Norwegian, Japanese, Iranian, and Persian
versions of the BBS and supported by only the
Italian version BBS721:23:2829.31.32 These contradictory
results pointing to the fact that the evaluators were
confused to differentiate whether the patients
were making definite use of hands (3) or minor use
of hands (4) for transferring activity.
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The 86% and 95% of the patients scored grade
2 and 3 in 6th and 7th domains, respectively in
all assessments indicating that these tasks were
consisted of sensory-motor assessment which could
not be improvised by memorising only. Furthermore,
the higher percentage of patients scored grade 2 in
8th domain indicated their difficulties in performing
relative tasks whereas 73% of the patients scored
grade 2 and 3 in 9th domain exposed their ability of
bending forward with control descent. While 60% of
the patients scored grade 3 in 10th domain indicated
that a static domain associated with less fear of fall.
The higher percentage of patients scored grade 2
in 11th, 12th, 13th and 14th domains consisting the
findings of the Iranian and Italian versions of BBS
revealed their difficulties in maintaining balance
required for the respective tasks??3132,

The Inter-evaluator reliability of the individual
domain and computed score of the H-BBS was
consistent with the calculations of kappa values in
I[ranian, Persian, Norwegian, and Arabic (ranging
from 0.70 to 0.99) versions of the BBS23:24:282931.33 Byt
in this study, the values were above 0.90 for all the
domains except 2nd domain (0.76) justified that this
domain experienced variations among frequency
distributions between grade 3 and 4 because of
the difference in the intellectual understanding of
the evaluators as they were unable to discriminate
whether the patients require supervision or not for
safe standing. The Intra-evaluator reliability of the
individual domain and computed score of the H-BBS
was consistent with the ICC values for the same in
Spanish, Arabic, Persian, Korean, Brazil, Japanese,
Greek, Italian, Iranian, Arabic, and Turkish versions of
the BBS (ranging from 0.70 to 0.99)%19-20-22.24.283234 The
Internal consistency for the same and total internal
consistency among all the domains and computed
score calculated by Cronbach’'s alpha value were
further supported by the Japanese (ranging from 0.94
to 0.96), Arabic, Persian, Greek Italian and Iranian
versions of BBS'9:21:2428.29.31,32,

None of the previous studies had assessed the
Criterion Validity of the O-BBS using the translated
version of the BBS. The criterion validity of the
calculated H-BBS score with the MiniBESTest and
the TUG test was highly consistent with the findings
reported in the French, Persian, and Greek versions

of the BBS (Spearman'’s correlation values ranging
from -0.70 to -0.85)'°. The item correlation matrix
showed that the calculated total score of the scale
was highly correlated with each H-BBS domain,
except for the 3rd domain (lowest acceptance value).
Approximately 90% of the patients scored 4, which
accounted for the lack of variation in that domain,
a finding consistent with the results reported in the
Persian and Norwegian versions of the BBS#%,

The Floor and Ceiling effects related to all outcome
measures were 0% supported with the results of the
Persian and the Greek versions of BBS'?2¢, Besides the
findings of approximately 15 translated versions of
BBS and other balance measures like Functional reach
test (FRT) and Fall Efficacy scale showed compatibility
with other measurements like the Unified Parkinson
Disease Rating (motor components) and Hoehn and
Yahr scale (negative correlation) and ADLs scale
(positive correlation) in available researches.

4.1 Limitations and future recommendations

This research study has excellent findings but not
without limitations. A small sample size in the
study lead to the limited variations among the
scorings and homogeneity on various occasions.
Consequently, a large sample size is needed
to estimate the extent of responsiveness after
incorporating different intervention protocols in
different conditions. As the H-BBS is an adaptive
tool, it can be recommended for further evaluation
to establish it as a self-evaluation tool.

5. Conclusion

In a nut shell, the H-BBS is a highly reliable, valid and
adaptable tool with a vast property to differentiate
among fallers and non-fallers. It could be used in
different clinical setups among the Indian population
with different neurological conditions.
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Appendices and attachment

Appendix A. Hindi version of Berg Balance Scale

ST T G (9. 9. 1)
afgor

14-31TgeH & UAM & Afefada agaaa 7 qey 3add! ® Jde & YA & afe
SfATET BT AT B

3Tqgh 3BT

gRgTefas|

2 A AfdT (U gad & a1 31k v gad & afm)
Wedge / IRUI-Uts / Ui 3Ra- & Iidt a1 agy
afers / gt

Acraard / IR ge} a1 HeTs gl

15 Wic &l deel AR
dHBA

TH UTT Gt B GHH WR, 0-4 dF, 0 Ta4 $H BHeM 3R 4 ITTdH BH2M B
A BT 8| TEH BH UZE2H B THR B3

&l 3 = 56

qgraar

41-56 = Tel B o0 AadAZ &l
21-40 = AT & 1Y T B oA 8
0-20 = TglcAR AT &l

¢ TG B

< 45 375 ST P31 & B aaehdla b TR BT 3TEIfS SiRafH &l TebaT &l

TRA B gdlRE 8 3R .49 3/ < 51 &, ARSI 61 salga 781 g sk 9.4,
Y 376 < 42 § 91 I8 7TRA HTafSa Ja& 81 (91% Fdegefterdr, 82% aferfSean)
T..9 316 < 40 B, TPMIT 100% TTRIGE & ofikafd 4 ST 8l

efagurfai

I R & 1A & A1 JTafa ST s ST ua | 91 B 9Tl &t ghrear omAfer
T
45-56 B WaR 31a: 4 31! & RfAgH Bt STTATDBAT

35-44 B HIdR AS: 5 AP & RfAg B 3aATHAT
25-34 & HiaR 3id: 7 31! & WRfaRa" Hi 3TTaragdmar

0-24 ® HIaR 37a; 5 37! & WRfdId & aedsdr
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HIES (A 8el)

ELcd IE n UG ATEry afe IRETTFT BT 3R
60-69 ere| 1 510 35.3-66.7
Agferm 5 54.6 0.5 476-61.6
HAAd 6 54.0 1.5 52.4-556
70-79 ™ 9 53.6 1.5 48.7 - 59.1
Hgfet 10 51.6 26 46.6 -56.6
aAad 19 52.7 24 51.5-53.8
80-89 ™ 10 41.8 12.2 36.8-46.8
Agferm 24 42.1 8.0 38.9-453
3UBIOT T 24 46.3 4.2 441 -485
3UHIOT 10 31.7 10.0 28.3-35.1
Trad 34 42.0 9.2 38.8-45.3
90-101 ™ 2 40.0 1.4 28.9-51.1
Hgfer 15 36.9 9.7 32.8-40.9
39T g 10 45 4.2 40.9-49.1
3UHIOT 7 31.8 7.6 28.4-352
TRId 17 37.2 9.1 32.5-41.9
it afdzor
qm: ..
JAT: ...
qUIddg dAmET
BHIE afaor

1. do ot gufaf @ @S 8T
2. SATHER W@ &

3. 9fATTER & 98 Al U2 B2l IR a1 Gl TR efbrU gt

4, W ot wafafd do

5. FHTaRT

6. SATTER 3714 §¢ HIP WS &I

7. SATAER & UL I T SIS B WS BT

8. W B Bt FATS H HSITE W1 &2 3171 &t 3117 3117

9.8 &1 Bt T G w2l R U} ¢ T 3610

10. WEIE I T 3R A Y & e dar & aft 78

11.360 SRR HE,

12. SFATHER & WS EF ! Tl H I2u/dge TR 376d 96 a3 iR 3@
13. 9T HER & WS 811 &t TAUfA H v U a1HA &f 3R @

14. TH ST R @SB
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g AREer

P UZAdDS BRI Bl AGIdST B3 311R/AT eifkafd 0 H ARGA S

THGBA HIa THY, TIIAH UZda (T Bt oR0f e3al &

3TEIfdTer 3TTEEH A, IS4l B &IC 7T THA B ¢ AT ST a7 & AfC Hal
STar gl

AT T G B ITATHAT3N Bl TR g 37 WR 376 HeTT|

TSl TRIPHOT BT HTGADBAT 817 IR IT 16 HERT A UR 3 TETC|
TP B BRI Pd AHY A ST 31 ITE(C|

HfY T IR WS BT AT Hf AT g YT, IIHJ( B afdbeld R BIS 3l

WIS ARV 3R UZER A THEH U AGRIGAD YIHTT ST
TAGTT S A TaQAE IUHOT: Aeaara/ae}, Gar1 a1 Tbdd 2, 531 10
&l

AT Fafd FATE BT El

THIE 12 B A TLU AT 3714d HaTE BT T STGHIE HIT off Tl 8l

ST g 9ArT
1. dsA st aufafa @ @am
RGN HUT 8 &l o137 | TER & AT 379 g1 BT 3YTPT 7 F3A Pl Uz HJ

(4) E1Y &1 3UATT BT 9T W3 BF 3R Fgday 0 F TR 767 7 ASTA
(3) BT BT ITIPT TP TId R 3T T WS & A AHTH B

(2) B BI2AfN P a1 grelf BT 3TAVT HIb WS g 5 JHTH B

(1) W2 B A1 TUR &3 & @t TGIIH TETIT Bt 3MALAHAT Bl

(0) WS B & AC HergH a1 3TefBar TEIdT Bt 3aITHAT 8l

2. AT AgR S @S g
AfR3er: wUaT &t Afe ae §f1 Ums, WE g1 &t qufaf R e 28l

(4) 2 A & a% qRHY(d U T W 3E4 A THTH &l

(3) 2 gfe ac ARHYUT & 12 W8 76 H HTH &l

(2) 30 IFs deh T JgR & WS 361 °§ THTA 8l

(1) 30 TbS do 1 TgR WS, &1 B cllC g BHIAPN Bt 3Taerdar gl
(0) 30 TS e T TER WS 767 7 FTBIA B

3. AT AER B IS
AfRger: U 2 Hfie ad ST AE HI I3

(4) 2 Afic % TR 3R TWHafd U B do- 7 THTH B
(3) 2 "fe ac ARBEUT & 12 §64 7 THuH &1

(2) 30 TS dcb 4o § AHTAEI

(1) 10 AP db o4 R IHTA B

(0) 10 I3 deh I TR & 96 A ITTBTA B

4. @ER Bt gufafddsm
Afger. FuaTds Se|

o (4) 1 B TGIAH 3UGPT B AT TZHY( IU T do- H THTH Bl

o (3) FqEE B AR B B AT &1 B I9GPT Y 3TRIHAT 8

. () e B AR A B A e @ ufte gfE ) el @ TER IuEhT
FHRATg

¢ (1) JadaRU D67 B THYH &, A T AR

o (0) 57 P At TgrIdT Bt ITARTBAT 2l

5. HATAIAROTI

ARGer: YR} 3R (AUMTR0N) B AT Tt 31eraT zafdl Bt agaaan | gaal
Pl &g U di dg gad aTeit Te ST 3R TYTATAROT &R 37R UH av® af 1 g areft
Tte Bt 3R AR 3

(4) BTt B TFTAH 3UAVT P AT TZHI(A I | TATRI B34 A THIA 8l
(3) g1l BT AT 3UATT B e FAMTARIT B § JHTH &l

(2) HRafts Tebd a1 ARIGT0T & T GATTaR(d B H JHTA Bl

(1) TYATRIT T B AT 1 TgHT B TETIdT Bt IALIAHAT 8l

(0) TYMTARUT FH3a THY TRHHTA & P AT TRIGHUI B AT 2 TIHIIAT Bt
TEIAT AT ARIGYOT B 3TaIhaT &l

6. ST HER & 3@ TS FB @AM
AfRBer: BT 379 3176 5 1 37 10 Tbs db IR TSR

(4) 10 T a6 TRHEd U T WS 36 H ABTA Bl

(3) 10 Tbs dc AN & T WS 76 § TbTH Bl

(2) 3 3FHSdH G H IHRTA B

(1) 3 THE dF 31 ¢ R A IAGTH Ao JRHYA W8 I8 H THIA 8l
(0) 7133 T 5a1a B AT TgTaaT Bt 3TTIHAT

7. T AR S 9 B v A S SR @S T
ARA2r: 37973 URY &Y A1 SitS B &f1 Uehs W8 R

o ()9 P TFddR T T TS AT SIS B 3WA 1 3R 1 7fe 9% qyHfd @,
&7 A ABTH Bl

o (3) U P TITAR U T UH TTY SAIE TR A7 H 3R ARG & A1 1 Afe 9%
RSB HE 5 H AP Bl

o (2) WP TIdAR T T TH ATY SIS TR A H THIH A 30 TBS I
A HASETH B

o (1) I TER P \S R Bt qAfAl &I URTUG B A TETIaT Bt 3FIDBATE
AT 15 b3 acb U<l B! AT SIS B [ &1 H THUH &l

o (0) IFTTER P W\ 1 Bt FAfal ol WU B H GETadl Bt aerdddl &
31k 15 T dd IHA 7 ITGTA B

8. W1 Bt AT EITE BT o2 3171 &t 30 37111

ARGer: VT &1 90 STt R 35TC! 37T TN Bl aTeR Bt R A1 371 3171 Bt
3R A SATC g1 b 3119 Ugd Tdvd 8l

(4) 3MaHafoERT & 25 THt (10 §9) G 3771 BT 3R UgT THAT &I

(3) 12 It (5 59) d AP BT 3R 37 & JHTA B

(2) 5 It (2 1) b 31 Bt 3R 3T F ASTA R

(1) 3T BT 37 317 & Al AABToT B TeRIBAT Bl

(0) 3171 1 31R 31T & AT BIeIf2] B THY Gefer T SaT & a1 aTe<t TER b
AT Bl

9. WA Bl gufafd wrer R ue gf aqg 3o |
AfR3er: S[d1/aUde 3618, 51t 39 U<Y & ITHA B

o (4) INfd 3R A I S[d/AaUud 3519 A 9HuH Bl

o (3) S[/TUTA 361 H THIH 8, A+ AIBY0T Bt ATTIHT &l

. (2) S[1/99Ud 3611 A IAGTH A S[l/auud I 2-5 Tt (1-2 §9) d®
Ugd STdT & 3R Aaddy 30 I He a8 3@ H THEH B

. (1) S/IUE 36T R 3RIHH 31R S d53d THY ARGTOT St 3Taerdasdi gl

o (0) BIeAfr FRA A 3 AHYH 3R T WA A1 77RA T §91H & dfC Tgraar ot
AT B
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10. @EIE FR A AR AV Y B 118 3 B Al 7Z)

ARger: T HE 3 51 18 &1 ® A HE) &8 $8 B Al G|

e o o o o

13. AT TR BT N AT R P @S T
ARERr: (TgHaf Bl GRITTT) T UR Y el gk U2 & ATHA I3 | Teif 319! Tl 8

B 3170 3797 UR ) He) I 781 38 Thd & dl 31 37171 deb HeH dal bt diorfd
(4) S a7 T 1S SadT 8 31R ao 3Bt avE T JUTTaRfd BT &l 3 T 311 AT UR &t et gk Uk & 317[g & ITHA &l

(3) DI TP dW UTS aead & 31R gt dRW qoi GYUMIaR(d HH gRarar gl
(2) PIc T § HdT 8, Al Tqe §-TC IadT 8l

(1) 753 HE ARABYUT Bt 3aeradar gldt 8l

(0) TAFH |A AT7RA T 911 & AC TSI B 3ATHAT 8l

11.360 SEAWRE
A3 TP YRUT IaY H U7t o T IRY 31R 18 31k 31 W @Rt &fon & ves ot

EERLLEL

(4) TG TT T TR B! TH B WIS T 347 3R 30 Ths dc b+ H THIA B
(3) TATAR T T UR 3771 79 A 3R >30 Vs a 3o H THIA Bl

(2) GIddR 3T T BIS BeH 9 A 31R >30 THS a% A § THTA B

(1) S TS B AT TETIdT Bt ATATRAT & AB( 15 TP ad B H
THUA B

(0) HEH ToTd ATWS 1A AT HeeH @l adT 8l

14. T W R @S EHTI

(4) 4 T%s 1393 HH A 1 360 ST IR IRyl 30 8 {53 § qHud 8l ARZer: Te U 1R WE & AT 519 a §f1 Uas e & Iavd &

(3) 4 TAohe T 30T B TAY A 360 ST IR IRHI(A U T TH oW A A
THIA B

(2) 360 Tt R IREld Adf tR-8R AgA 7 aauq 8l

(1) 360 STt W Az & At TRAByor a1 7ikafd Tdhd & sTaergadr gl
(0) 360 ST R g7 & AfC TEId Bl NATHAT &l

12. 91 TER & WS g St Afal 8 Tgu a1 Hgf R 37ee 9ee R U | .

ARGLN: T2T TR I 31l def B UZddd U WA a6 deb oIkt I ofd dcb bf Gaddd
AR IR T AT ICH I 7 B (T 8 HeH)|

(4) TFdaR 3R B IU B WS E 3R 20 THs | 8 FHoeH I A ABIH &l
(3) TaddR 30 T WS 8 3R > 20 ABS | 8 HgH [T <A H AGTA B

(2) ARNBHUT B T 4 HGA AT TS P GFT H3A ° THTA 8l

(1) > 2 HEH RTTRA B AC TGTdH TEIdT B STTT T 8l

(0) BI2Af3r A | 31 yH 3R 7R3 I aTd & TfC JErIdT BI 3TThdT Bl

(4) Tadaz 30 B IR 351 § JHTA 31X > 10 Tps deb 35 Iabd Bl

(3) W P TITAR T A 351 A BT 37 > 5-10 THs dh 3% qHd 8l
(2) TR P TITAR T T 36T A THTH 31X > 3 T dh 3% Tdhd &l

(1) IR B 35T BT B a1 8 3R 3 Ths a6 I H ITHTA E A
Fadd I A S TE § ABIA Bl

(0) 7T3Tae Bl AhA & AT BIRAfEI B3 | 31T yd 31 713 B §<i1d & Ife
TETIdl & a-IdHdT 8l |

Source: the authors (2023).
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Appendix B. Frequency distributions related to grading scores of each domain of the H-BBS taken by the E-A (1), E-A (ll), E-B and E-C

S No. Domains of the BBS E-A (1) E-A (1) E-B E-C Total Grading scores
taken by all the
Grading score 0 1 2 3 4 0 1 2 3 4 1 2 3 4 1 2 3 evaluators
1. Sit to Stand 0 0 3 17 3 0 0 3 17 3 0 3 17 3 0 3 15 5 92
2. Standing unsupported 0 0 2 8 13 0 0 2 9 12 0 1 8 14 0 1 9 13 92
3. Sitting unsupported 0 0 0 4 19 0 0 0 5 18 0 0 5 18 0 0 5 18 92
4. Stand to sit 0 0 0 16 7 0 0 0 17 6 0 0 17 6 0 0 16 7 92
5. Transfers 0 0 2 14 7 0 0 2 16 5 0 2 17 4 0 2 15 6 92
6. Standing with eyes closed 0 2 7 13 1 0 2 7 13 1 1 8 13 1 1 8 13 1 92
7. Standing with feet together 0 1 16 6 0 0 1 17 5 0 1 17 5 0 1 17 5 0 92
8. Reaching forward while standing 0 4 15 4 0 0 4 15 4 0 4 14 5 0 3 16 4 0 92
9. Retrieving object from the floor 0 1 8 8 6 0 1 8 9 5 1 9 8 5 1 8 9 5 92
10. Turning to look behind over shoulders 0 0 8 1 4 0 0 8 " 4 0 7 12 4 0 7 12 4 92
1. Turning 360 degree 0 0 13 8 2 0 0 14 7 2 0 14 7 2 0 13 8 2 92
12. Placing Alternate foot on stool 0 5 14 4 0 0 5 14 4 0 5 14 4 0 5 14 4 0 92
13. Placing one foot in front of other 0 3 15 5 0 0 3 15 5 0 3 14 6 0 3 15 5 0 92
14. Standing on one leg 2 6 13 2 0 2 6 13 2 0 7 12 2 0 6 13 2 0 92
Total 2 22 116 120 62 2 22 118 124 56 22 115 126 57 20 17 122 61 1288

Source: the authors (2023).
Abbreviations: (A) H-BBS - Hindi version of the Berg Balance Scale; (B) E-A (I) - Evaluator A during first assessment;

(C) E-A (Il) - Evaluator A during second assessment; (D) E-B - Evaluator B and (E) E-C - Evaluator C.

Interpretation: This table shows that the frequency distribution of the grading 0,1,2,3 and 4 scored by the patients in different domains of the scale where grade 3 was achieved more frequently by them in most of the tasks.
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Appendix C. The Lowest and Highest score range and median scores and IQR values for each domain and the computed score for the balance performance by E-A (I) and A (ll), E-B and E-C

§No. Domains of the H-BBS (L —EI-II.\s(tI:)ore) SCOEI‘-EA::Il)QR (L —E: :::It))re) Sc:;: ::"I)QR (L- :-:core) ScorEe-: IQR (L- :-s‘i:ore) Scori-::: IQR
1. Sit to stand (2-4) 310 (2-4 320 (2-4) 310 2-4) 3+0
2. Standing unsupported 2-4) 441 2-4) 4+1 2-4) 4+ 2-4) 4+1
3. Sitting unsupported (3-4) 4+0 (3-4) 440 (3-4) 4+0 (3-4) 440
4. Stand to sit 3-4) 3+1 (3-4) 3+1 (3-4) 3+1 (3-4) 3+1
5. Transfers 2-4) 3+0 -4 341 2-4) 310 -4 341
6. Standing with eyes closed 1-4) 3+1 1-4) 3+1 (1-4) 3+1 1-4) 3+1
7. Standing with feet together 1-3) 2+0 (1-3) 2+1 1-3) 2+0 (1-3) 2+0
8. Reaching forward while standing (1-3) 2+0 1-3) 2+0 (1-3) 2+0 1-3) 2+0
9. Retrieving object from the floor 1-4 3+1 1-4) 3+2 (1-4 3+1 1-4) 3+1
10. ZE;TB%E:: look behind over 2-4) 341 2-4) i - e oo -
11. Turning 360 degree 2-4) 2+1 2-4) 2+1 2-4) 2+1 2-4) 2+1
12. Placing Alternate foot on stool (1-3) 2+0 1-3) 2+0 1-3) 2+0 1-3) 2+0
13. Placing one foot in front of other 1-3) 2+0 (1-3) 2+0 1-3) 2+1 (1-3) 2+0
14. Standing on one leg (0-3) 2+1 (0-3) 2+1 (0-3) 2+1 (0-3) 2+1

Computed Score (28-51) 38+8 (28 -51) 39+8 (28 -51) 38+7 (28 -51) 38+8

Source: the authors (2023).
Abbreviations: (A) H-BBS - Hindi version of the Berg Balance Scale; (B) E-A (I) - Evaluator A during first assessment; (C) E-A (l) - Evaluator A during second
assessment; (D) E-B - Evaluator B; (E) E-C - Evaluator C; (F) L-H - Lowest to Highest score; (G) IQR - Inter-quartile range.

Interpretation: This table shows that lowest and Highest scores of individual domain along with the median scores and IQR values for each domain and the computed score of the scale are ranging from (2 to 4 + 0 to 2) and (38 to 39 and
7 + 8) respectively.
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Attachment A. Copyright Certificate of the Hindi version of Berg Balance Scale
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