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ABSTRACT
Objective: To validate the Clinical Gait and Balance Scale (GABS) for a Brazilian population of patients with Parkinson’s disease (PD) and to 
compare it to the Berg Balance Scale (BBS). Methods: One hundred and seven PD patients were evaluated by shortened UPDRS motor scale 
(sUPDRSm), Hoehn and Yahr (HY), Schwab and England scale (SE), Falls Efficacy Scale International (FES-I), Freezing of Gait Questionnaire 
(FOG-Q), BBS and GABS. Results: The internal consistency of the GABS was 0.94, the intra-rater and inter-rater reliability were 0.94 and 
0.98 respectively. The area under the receiver operating characteristic (ROC) curve was 0.72, with a sensitivity of 0.75 and specificity of 0.6, 
to discriminate patients with a history of falls in the last twelve months, for a cut-off score of 13 points. Conclusions: Our study shows that 
the Brazilian version of the GABS is a reliable and valid instrument to assess gait and balance in PD.
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RESUMO
Objetivo: Validar a Escala Clínica de Marcha e Equilíbrio (GABS) para a população brasileira com doença de Parkinson (DP) e compará-la 
com a Escala de Equilíbrio de Berg (BBS). Métodos: 107 pacientes com diagnóstico de DP foram avaliados através das escalas versão 
reduzida da UPDRS motora, Hoehn e Yahr, Schwab e England, Escala de Medo de Quedas Internacional, Escala de Congelamento da Marcha, 
GABS e BBS. Resultados: A consistência interna da escala foi 0,94, a confiabilidade inter-examinador 0,98 e intra-examinador 0,94. Curva 
ROC (receiver operating characteristic curve) de 0,72, com sensibilidade de 0,75 e especificidade de 0,60 para discriminar pacientes com 
história de queda nos últimos 12 meses, para uma nota de corte de 13 pontos. Conclusão: Nosso estudo demonstra que a versão brasileira 
da GABS é válida para avaliar a marcha e o equilíbrio em pacientes com DP.

Palavras-Chave: doença de Parkinson, equilíbrio, marcha, estudos de validação. 
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Parkinson’s disease (PD) is a chronic progressive neuro-
logical disorder characterized by resting tremor, muscular 
rigidity, and bradykinesia. In more advanced stages, further 
axial motor symptoms become evident, such as stooped pos-
ture and balance and gait abnormalities, including festina-
tion and freezing of gait (FOG)1,2.

In addition to the worsening of motor symptoms, patients 
usually develop cognitive decline and other non-motor prob-
lems which can impair the ability to deal with multiple simul-
taneous tasks and reveal the insufficiency of compensatory 
motor mechanisms3,4.

As a consequence, patients with PD are at an increased 
risk of falls compared to healthy elderly people5. In the long 
term, most of the survivors experience falls and around 1/3 
sustain fractures6. Gait and balance difficulties significantly 
affect the quality of life of patients with PD, and frequent falls 
are associated with greater disease severity and increased 
caregiver burden5,7,8.

In this scenario, the analysis of balance and gait in patients 
with PD is an essential step in the context of the clinical 
evaluation. The Berg Balance Scale (BBS) is one of the most 
commonly used clinical scales for this purpose and has been 
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validated to many languages, including Portuguese9,10. The 
BBS was found to discriminate ‘fallers’ from ‘non-fallers’11,12, 
although the scale was not specifically designed to evaluate 
patients with PD and does not screen for gait disturbances.

Recently, the Clinical Gait and Balance Scale (GABS) was 
created and validated to specifically evaluate patients with 
PD. The scale is divided into two parts; the first consisting 
of information about the patient’s history and the second 
measuring gait and balance parameters including relevant 
items of balance, posture, FOG, gait cycle, and timed gait 
tasks13, therefore, this new instrument may be a better clini-
cal assessment tool for balance and gait in PD patients than 
BBS. Accordingly, the aim of the present study is to validate 
a Brazilian version of the GABS and to compare it to the BBS 
considering the evaluation of patients with PD.

METHODS

Cross-Cultural Adaptation  
of the Clinical Gait and Balance Scale 

After authorization given by the original authors, the 
GABS was translated by two native Portuguese speakers 
( J.A.O.B. and V.T.) well acquainted with the English language. 
The two translated versions were compared and adapted 
so that a consensual Portuguese version was obtained. The 
resulting version was then back-translated into English by 
a native speaker familiarized with the Portuguese language 
and who had had no previous contact with the original Eng-
lish version of the scale. The back-translated version was then 
compared to the original version of the GABS by the trans-
lators, who examined the differences and made consensual 
modifications in the Portuguese final version. Additional 
scale adaptations were not necessary during the phase of 
data collection because all participants did not have difficult 
to understand the questions.

Patients and controls
We evaluated a convenience sample of 107 patients with 

a diagnosis of PD according to the UK Brain Bank diagnostic 
criteria14 that consecutively attended the Movement Disor-
ders Outpatient Clinic of the Ribeirão Preto Medical School. 
Patients were excluded from the sample due to the following 
reasons: inability to walk independently, other motor disor-
ders than PD (e.g., resulting from stroke), dementia accord-
ing to DSM-IV criteria, severe concomitant systemic illness, 
acute disorder or injury, severe sensorial deficits (e.g., blind-
ness) or evident peripheral neuropathy or orthopedic con-
ditions that could interfere with gait or balance, and other 
balance disorders unrelated to PD.

We also evaluated 80 age-matched healthy volunteers 
without history of neurological disorders, acute injury, bal-
ance problems, sensorial deficits or orthopedic conditions 

that could interfere with gait or balance, and non-demented 
according to the DSM-IV criteria. This control group was 
composed of persons accompanying patients who attended 
the Outpatient Clinic of the Ribeirão Preto Medical School 
and by subjects of communitarian groups of elderly people 
from the city of Ribeirão Preto.

This study was approved by the University of São Paulo’s 
ethics committee (Comitê de Ética em Pesquisa Protocol 
number 2.913/2008). Written informed consent was obtained 
from all of the subjects.

Clinical Assessment
The patients were all evaluated during the ON phase, firstly 

by a neurologist that rated the patient’s signs and symptoms 
using a shortened version of the Unified Parkinson’s Disease 
Rating Scale (sUPDRS), the Hoehn and Yahr staging (HY)15, 
and the Schwab and England functional scale (SE)16. The sUP-
DRS included a motor score that measured the same motor 
signs as the Short Parkinson’s Evaluation Scale, but with the 
original five-point score of the UPDRS17. This shortened ver-
sion of the UPDRS motor scale (sUPDRSm) was shown to have 
good reliability and validity in Brazilian patients with PD18.

Next, one of the authors ( J.A.O.B.) interviewed the 
patients and recorded demographic and clinical information, 
including the history of falls and near falls over the previous 
twelve months.

Near falls was defined as an event on which an individual 
felt they are going to fall but did not actually fall and a fall was 
defined as an event which results in a person coming to rest 
unintentionally on the ground or other levell5.

The same examiner administered the Freezing of Gait 
Questionnaire (FOGQ)19 and the Falls Efficacy Scale Inter-
national (FES-I)20,21. The FOGQ was designed to assess the 
severity of freezing in PD patients. The FES-I has already been 
validated for the Brazilian population and is tool that meas-
ures the concern about falling during the performance of a 
range of daily-life activities21. At last, patients were evaluated 
by the same examiner with the Brazilian versions of the BBS 
and the GABS. To assess the reliability of the Brazilian version 
of the GABS, 10 patients were also evaluated on the same day 
by another examiner for inter-rater reliability analysis, and 
another 10 patients were evaluated again by the same exam-
iner one week later to assess the intra-rater reliability. 

Healthy volunteers were evaluated with the same 
protocol.

Statistical Analysis
Descriptive statistics was used to analyze the clinical and 

demographic characteristics of all participants. To compare the 
results of the PD and control groups, the Mann-Whitney test was 
used and the level of statistical significance was set at p<0.05.

The internal reliability of the Brazilian version of the 
GABS was evaluated by calculating Cronbach’s alpha 
for the whole scale and for its subscales. Values>0.70 
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were considered acceptable. Test-retest reliability was 
assessed using intra-class correlation coefficients (ICC) 
and values≥0.70 were considered acceptable for inter-and 
intra-rater reliability.

Convergent validity was evaluated by means of Spear-
man’s rank correlation coefficient (rs). Additional analyses 
were performed involving the area under the receiver operat-
ing characteristic) ROC curve, sensitivity, specificity, and pos-
itive and negative predictive values comparing those patients 
that have fallen during the last 12 months with those who 
have not.

The GABS and the BBS were also evaluated regarding 
their effectiveness in differentiating patients with PD as the 
disease progresses. The patients were classified according to 
the HY scale and the Kruskal-Wallis test was used to deter-
mine whether there were differences between the stages of 
the disease. Groups in different stages of PD were compared 
two-by-two with the Mann-Whitney test in order to check 
which groups differed, and the same test was used to com-
pare the subgroup of PD patients with mild symptoms (HY 
stages 1 and 1.5) and healthy controls.

Factor analyses were also performed for the GABS and 
BBS. Initially, sampling adequacy was measured with the 
Kaiser-Meyer-Olkin (KMO) test, with values close to 1 con-
sidered as indicating greater suitability of the data for fac-
tor analysis, and Bartlett’s test of sphericity (BTS) was used 
to test the hypothesis of correlation between the variables. 
Factor analysis itself was performed using the method of 
principal components with Varimax rotation of the type and 
number of factors extracted following the criteria of Kaiser, in 
which the number of extracted factors is equal to the number 
of eigenvalues≥1.

RESULTS

The clinical and demographic characteristics of the 
patients and healthy controls are presented in Table 1. The 
sample of 107 PD patients (62% males) had a median age of 
62 years (range 33–83), median of 7 years of disease duration 
(range 3–28), median HY stage of 2 (range 1–4), and median 
SE score of 80 (range 30–100). The sample of 80 controls (52% 
males) had a median age of 61.9 years (range 30–81). Falls 
over the previous 12 months were reported by 43% of PD 
patients and 23% of controls. 

The internal consistency of the total score in the Brazil-
ian version of the GABS was 0.94. Item analyses indicated 
that the exclusion of any of the items of the scale would not 
reduce alpha to below 0.94. The ‘history’ subscale and the 
performance items had internal consistency values of 0.83 
and 0.93, respectively. Intra-rater ICC was 0.94 and inter-rater 
ICC was 0.98. 

The correlation coefficients between the GABS and the 
other clinical evaluations are summarized in Table 2. GABS 
score was moderately or strongly correlated with the scores 
of the BBS (rs=-0.93; p<0.001), the Pull test (rs=0.60; p<0.001), 
the HY (rs=0.69; p<0.001), the SE (rs=-0.60; p<0.001), and the 
FES-I (rs=0.61; p<0.001).

The area under (AUC) the ROC curve was calculated to 
evaluate the reliability of the scale to discriminate patients 
with a history of falls in the last twelve months. The AUC 
for the total GABS score was 0.72 (Figure), with a sensitiv-
ity of 0.75, a specificity of 0.6, a positive predictive value of 
0.80, and a negative predictive value of 0.56 for a cut-off score 
of 13 points. The AUC for the total score of the BBS was 
0.67 (Figure), with a sensitivity of 0.68, a specificity of 0.63, 

Table 1. Clinical and demographic characteristics of Parkinson’s disease patients and healthy controls.

PD patients Healthy controls
p-value

Mean (SD) Median Mean (SD) Median

Age 62.1 (11.7) 62 61.9 (10.08) 62 0.66

Disease duration 8.03 (4.9) 7 – – –

Hoehn and Yahr stage 2.21 (0.79) 2 – – –

Schwab and England scale 79.9 (13.3) 80 – – –

sUPDRSm 12.5 (6.5) 11 0.49 (1.05) 0 0.00001*

Number of falls in 12 months 3.06 (8.5) 0 0.4 (0.8) 0 0.005*

FOGQ 5.68 (5.08) 4 0.01 (0.11) 0 0.00001*

FES-I score 26.3 (13.2) 19 18.7 (4.5) 18 0.002*

BBS score 48.6 (8.2) 52 55.3 (1.7) 56 0.00001*

GABS 19.45 (15.08) 16 2.55 (3.55) 0 0.00001*

GABS timed tasks

    Walking 5meters 8 (4.21) 6.64 5.2 (1.06) 5.11 0.00001*

    Number of steps 12.54 (4.98) 11 9.55 (1.21) 10 0.00001*

    Cadence 1.63 (0.25) 1.67 1.86 (0.25) 1.86 0.00001*

    Walking as fast as possible (5 meters) 6.03 (3.24) 5.27 3.94 (0.78) 3.81 0.00001*

    Stand-walk-sit (10 meters) 21.26 (10.03) 18.13 13.64 (3.13) 13.03 0.00001*
*Mann-Whitnney test: significant level<0.05; sUPDRSm: shortened Unified Parkinson’s Disease Rating Scale motor; FOG-Q: freezing of gait questionnaire; 
FES-I: falls efficacy scale international; BBS: Berg balance scale; GABS: Gait and Balance scale; SD: standard deviation. 
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Table 2. Correlation coeffi cients for the gait and balance scale 

Correlation Coeffi cients (rs) p-value

Age 0.35 <0.001*

Disease’s duration 0.30 0.001*

BBS -0.93 <0.001*

sUPDRSm 0.49 <0.001*

Pull test 0.60 <0.001*

HY stage 0.69 <0.001*

SE score -0.60 <0.001*

FOGQ 0.37 <0.001*

FES-I 0,61 <0.001*

Number of falls 0.37 <0.001*

Near falls -0.24 0.011*
*GABS score signifi cantly correlated; BBS: Berg balance scale; sUPDRSm: 
shortened Unifi ed Parkinson’s Disease Rating Scale motor; HY: Hoehn and 
Yahr; SE: Schwab and England Scale; FOG-Q: Freezing of gait questionnaire; 
FES-I: Falls effi cacy scale international.

(30%). Two factors encompassed items assessing FOG, while 
the remaining factors were mainly items also related to bal-
ance and gait. 

For the BBS, the factor analysis yielded a KMO value 
of 0.88 and the hypothesis of no correlation between vari-
ables was also rejected through BTS, with p=0.0001. Th ree 
factors were found according to Kaiser’s criteria, which 
explained 77.45% of the total variance. However, after analyz-
ing the correlation values between the items, we found that 
the scale would be better defi ned by one single factor related 
to balance.

DISCUSSION

Th e GABS was specifi cally developed to evaluate gait 
and balance in patients with PD. Our study showed that it 
provides a reliable quantitative assessment of these clinical 
parameters in PD patients.

Th e Brazilian version of the GABS had satisfactory  internal 
consistency, good test-retest reliability, and good sensitiv-
ity and specifi city to identify patients at risk of falls. Addi-
tionally, GABS scores had good correlations with measures 
of balance, disease severity, and functional independence. 
Th ese results are consonant with the view that balance and 
gait disturbances are strongly associated with disability 
and poor quality of life in patients with mild to moderate PD8.

Balance defi cits and falls are frequent clinical problems in 
patients with PD5,22. In our study, 43% of PD patients reported 
falls in the last 12 months, with previous studies reporting 
prevalence rates between 19 and 73%5,23,24. Th is large variabil-
ity can be explained by diff erences among the studies. Th e 
studies that related more frequency of falls, the patients were 
older and had greater disease’s severity compared with our 
study. Others diff erences were the non-exclusion of patients 
with dementia or the exclusion of falls related to freezing.

We found that the GABS score was poorly correlated 
with the total number of previous falls. However, the scale 
was able to discriminate patients who related falls in the last 
twelve months from patients who did not related falls. Th is 
suggests that the scale is more reliable to detect the presence 
or absence of history of falls, but not to measure the relative 
risk of falls.

Th e onset of balance defi cits in PD patients is a controver-
sial issue. Frenklach et al.25 did not fi nd diff erences in static 
and dynamic posturography between controls and subjects 
in very early stages of PD. In contrast, McVey et al.26 observed 
signifi cant diff erences in balance recovery variables, used to 
quantify the response to a backwards waist pull, between PD 
patients without clinically diagnosed postural instability and 
healthy controls. In our study, the GABS and BBS were able to 
discriminate patients with mild symptoms from the control 
group, demonstrating that both scales were able to detect 
minimal balance and gait changes in the early stages of PD.

a  positive  predictive value of 0.43, and a negative predictive 
value of 0.25 for a cut-off  score of 51.

GABS and BBS scores were able to discriminate patients 
in the early phase of the disease (HY stages 1 and 1.5) from 
healthy controls. We found that the scores of patients in the 
two scales were signifi cantly diff erent from those of healthy 
controls (p=0.01). 

Th e total score in the GABS was able to diff erentiate 
patients in HY stages 1 to 2 from patients in stages 2.5 to 
4 (p=0.001), whereas the BBS was only able to diff erentiate 
patients in stage 4 from the others (p=0.02).

Th e factor analysis of the GABS yielded a KMO value of 
0.81 and the hypothesis of no correlation between variables 
was rejected with BTS, with p=0.0001. According to Kaiser’s 
criteria, seven factors were found that explained 70.25% of 
the total data variance. Th e examination of the seven factors 
showed that one main factor comprised items related to bal-
ance and gait and explained most of the variance of the scale 

Figure. Receiver operating characteristics curves between 
patients with and without history of falls in the last twelve months.
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Our findings showed that the GABS is more effective than 
the BBS in differentiating patients at different stages of the 
disease according to the HY classification. The GABS was 
unable to differentiate patients at each stage of the classifica-
tion, but was reliable to discriminate those already present-
ing postural instability. In our study, however, the BBS failed 
to demonstrate the same power. 

The use of the BBS to evaluate balance in PD and other 
populations is questioned by some authors27,28. The analysis of 
BBS item characteristics for patients with PD suggest revising 
some BBS item scoring and/or including new items of appro-
priate difficulty to measure more accurately balance challenges 
in this population. This better understanding of the BBS at the 
item level and improvements in its scaling properties would 
be particularly relevant when BBS scores are used to measure 
balance progress in the rehabilitation of PD patients27,28.

Some of the findings of our study also suggest that the 
GABS could be more useful than the BBS to evaluate patients 
with PD. The main advantage of the GABS would consist of 
increased accuracy to discriminate patients with previous 
falls and those at different stages of the disease. One of the 
reasons for this is that the GABS evaluates gait and balance, 
and not solely balance as the BBS. The factor analysis showed 
that the GABS evaluates freezing as one factor and gait and 
balance as another main factor. The BBS has only one factor 
that evaluates balance. The failure to identify a clear distinc-
tion between items evaluating gait and balance in the factor 
analysis of the GABS could be seen as a drawback of the scale 
if the aim is to evaluate only one of these factors. However, it 
can be argued that the factor analysis may not have been able 
to discriminate between the balance-and gait-related items 
of the scale, since they can be strongly correlated as shown 
in our study. Therefore, the appropriateness of the GABS 
depends on the objectives of the clinical evaluation, while it 
seems to be quite useful to evaluate several aspects of gait 
and balance together in patients with PD. The GABS can also 

evaluate clinical aspects associated with the risk of falls in PD 
patients and it is a relevant tool to be used in clinical trials 
and prospective studies11,12.

The original study by Thomas et al.13 validated the GABS 
using two computerized and objective measures of balance 
and gait, that is, the Balance Master and the GAITRite. Our 
study complements these results by demonstrating that the 
scale reliably measures gait, balance, and FOG as evaluated 
by clinical tools, and that the GABS is a valid instrument to 
evaluate balance and gait in patients with PD. Other studies 
are needed to evaluate the sensitivity of the scale to detect 
changes after specific treatments or as a function of the pro-
gression of the disease.

One limitation of our study is the absence of a compre-
hensive cognitive evaluation in both PD and control groups, 
since cognitive abnormalities may impact balance and gait. 
Although relevant cognitive changes in PD patients usually 
occur in older patients29,30 (the mean age of our sample was 
62 year-old), it is possible that our data have increased the 
discriminative power of GABS. Hence, the impact of cogni-
tive abnormalities on GABS scores must be addressed in 
additional studies.

Although we had a control group, we only controlled the 
variables age and gender. The absence of a general evaluation 
may compromise the comparison of this group with the PD 
group. The years of study is an important variable, but we 
believe that it not influence the final results because all infor-
mation was collected by the examiners and none patient had 
difficult to answers the questions. 

The absence of a sample calculation did not influence the 
final results because the statical power of our sample, calcu-
lated by Cohen’s d, was excellent. 

In conclusion, our study suggests that the Brazilian ver-
sion of the GABS is a properly designed, easy-to-use clinical 
scale and a reliable and valid instrument to assess gait and 
balance in patients with PD. 
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