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ABSTRACT - The Guy’s neurological disability scale (GNDS) has recently been introduced as a new measure 
of disability in multiple sclerosis. It is patient-oriented, multidimensional, and not biased towards any par-
ticular disability. The purpose of the present study was to validate the Brazilian version of the GNDS. The 
adaptation of the scale was based on the translation/back-translation methodology. Sixty-two patients 
with clinically definite multiple sclerosis (CDMS) according to Poser’s criteria were recruited for this study. 
GNDS was administered individually to each subject. The EDSS and the ambulation index (AI) scores were 
assigned by a neurologist. The intraclass correlation coefficient and the Cronbach’s a values of the Brazil-
ian version of GNDS (0.94 and 0.83, respectively) were comparable to the original one (0.98 and 0.79, re-
spectively). Furthermore, the factor analysis of the Brazilian version of GNDS suggested, as the original ar-
ticle, a four-factor solution which accounted for 68.8% of the total variance. The Brazilian version of GNDS 
was found to be clinically relevant as it correlated significantly with the EDSS and AI. In conclusion, the Bra-
zilian version of GNDS can be considered an important tool to evaluate the disability in MS patients, with 
clinical usefulness and psychometrics soundness.

KEY WORDS: multiple sclerosis, Guy’s neurological disability scale, expanded disability status scale (EDSS), 
disability.

Validação da versão brasileira da escala de incapacidade neurológica de Guy

RESUMO - A Guy’s neurological disability scale (GNDS) é uma escala de incapacidade criada recentemente, 
orientada para o paciente, multidimensional, e que não privilegia nenhum tipo específico de incapacidade. 
O objetivo deste estudo é validar a GNDS para a língua portuguesa. A adaptação da escala foi feita através 
do método de tradução e re-tradução. Sessenta e dois pacientes com esclerose múltipla (EM) clinicamen-
te definida de acordo com os critérios de Poser participaram deste estudo. A GNDS foi aplicada individual-
mente em cada paciente. O EDSS e o índice ambulatorial (IA) foram determinados por neurologista. A cor-
relação intra-classe e o valor de Cronbach’s a da versão brasileira da GNDS (0.94 e 0.83, respectivamente) 
foram comparáveis aos do artigo original (0.98 e 0.79, respectivamente). Como no artigo original, a análi-
se fatorial da versão brasileira da GNDS sugeriu uma solução de quatro fatores que explicaria 68.8% da va-
riação total. A versão brasileira da GNDS mostrou-se clinicamente relevante uma vez que se correlacionou 
com o EDSS e o IA. Em conclusão, a versão brasileira da GNDS pode ser considerada como um importante 
instrumento de avaliação incapacidade na EM com significado clínico e relevância psicométrica.
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Multiple sclerosis (MS) is a chronic immune-me-
diated, inflammatory demyelinating disease of the 
central nervous system, characterized by progressive 
clinical course leading to physical disability. Disabili-
ty, according to the World Health Organization dis-
ablement model, is thought to be the main disease 
consequence which has a direct and practical rele-

vance to patients as it determines their ability to per-
form their various daily activities1. Traditionally the 
expanded disability status scale (EDSS) has been used 
as the primary outcome measure for neurological im-
pairment and disability in MS2. The EDSS is based on 
the evaluation by a neurologist of eight functional 
systems (visual, brainstem, pyramidal, sensory, cere-
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bellar, bowel/bladder, cerebral and ‘others’) and the 
patient’s ability to walk. Its major limitation is its bias 
related to locomotor function2-4. 

The Guy’s neurological disability scale (GNDS) has 
recently being introduced as a new measure of dis-
ability, based mainly on patient self-report5. It is pa-
tient-orientated, multidimensional, and not biased 
towards any particular disability. The GNDS was de-
vised to be a simple, user-friendly clinical disability 
scale capable of assessing the whole range of disabil-
ities which can be encountered in the course of MS5. 
In the last few years, many MS-specific scales have 
being translated, validated and standardized into the 
Portuguese language. Two independent groups de-
veloped the Brazilian version of the multiple sclero-
sis functional composite measure (MSFC), an instru-
ment that assesses motor functions of legs and arms/
hands besides cognitive function6,7. The MSFC is not 
suitable to patients with advanced disease who are 
unable to walk, to manipulate fine objects with their 
hands or to process mental arithmetics5. Recently, the 
functional assessment of multiple sclerosis (FAMS), a 
MS-specific quality of life instrument, was also trans-
lated and validated to Portuguese8. Despite these ef-
forts, Brazilian MS investigators are still in need of a 
multidimensional disability scale in their native lan-
guage. 

We designed the present study aimed at validat-
ing a Brazilian version of the GNDS.

Method
Guy’s neurological disability scale – The GNDS is a ques-

tionnaire driven by patient interview allowing the incor-
poration of patient’s views of their disability in a struc-
tured manner. The questions assess the patient disability 
in the previous month. It is capable of providing informa-
tion on 12 functional domains (cognition, mood, vision, 
speech, swallowing, upper limb function, lower limb func-
tion, bladder control, bowel control, sexual, fatigue and 
‘others’). The domains are graded according to their sever-
ity and impact on patients. Each domain score ranges from 
0 (normal) to 5 (complete loss of function or maximal help 
required) and the total score ranges from 0 (no disability) 
to 60 (maximum possible disability)5. 

The adaptation of the scale was based on the standard 
translation/back-translation methodology as previously per-
formed by other authors8-10. Briefly, the original scale was 
translated into Portuguese language by two Brazilian bi-
lingual’s persons with experience with health terminology. 
The next step was the evaluation of the translation to en-
sure semantic equivalence and acceptability. Subsequently, 
the Portuguese version was retranslated into English and 
compared with the original version of the scale. Finally, af-
ter pilot testing, the translated questionnaire was admin-
istered to a sample of multiple sclerosis patients. 

Subjects – Sixty-two patients with clinically definite mul-
tiple sclerosis (CDMS) according to Poser’s criteria were re-
cruited for this study. GNDS was administered individual-
ly to each subject. The EDSS and the ambulation index (AI) 
scores were assigned by a neurologist blinded to the GNDS 
score. For the interrater reliability assessment of the GNDS, 
15 patients were rated independently by two clinicians. At 
the time of assessment, no patient had active neurological 
disease for at least four weeks. 

Statistical analysis – The variables were processed in a 
database and statistical analysis carried out using the SPSS 
12.0 software. To test the reliability, the internal consis-
tency of the GNDS was assessed by Cronbach’s a and the 
Spearman correlation coefficient calculation. The interra-
ter reliability was assessed using an intraclass correlation 
coefficient (ICC). Furthermore the factor structure of the 
questionnaire was extracted by performing principal com-
ponent analysis using varimax rotation. Finally, the validi-
ty of the instrument was assessed analyzing the correlation 
of the GNDS with EDSS and AI. 

results
The descriptive findings of the sample are pre-

sented in Table 1. The sample comprised sixty-two 
patients with CDMS (32 men and 30 women) with 
ages ranging from 21 to 61 years (mean age 41.2, 
SD±9.5). The mean disease duration was 10.1 years 
(SD±7.9) and the mean formal schooling years of MS 
patients were 11.4 (SD±4.8). There were 43 patients 
(69.4%) with relapsing-remitting MS, 14 (22.6%) with 
secondary progressive MS and five (8.1%) with pri-
mary progressive MS. The EDSS ranged from 1 to 8.5 
(mean 3.7, SD±2.2), whereas the mean AI ranged 
from 0 to 9 (mean 1.9, SD±2.3). 

Table 1. Descriptive findings.

Gender Male 

Female

52%

48%

Age (years) Range

Mean (SD)

Median

21-61

41.2 (9.5)

41

Formal  

schooling years

Range

Mean (SD)

Median

0-21

11.04 (4.8)

10

Disease  

duration

Range

Mean (SD)

Median

1-30

10 (7.8)

7

Clinical course Relapsing-remitting MS

Secondary progressive MS

Primary progressive MS

69.4%

22.6%

8.1%

EDSS Range

Mean (SD)

1-8.5

3.7 (2.2)

AI Range

Mean (SD)(SD)

0-9

1.9 (2.3)
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Table 2. Spearman’s correlation coefficients between individual sub-scales of the GNDS.

Cognition Mood Visual Speech Sallowing Upper 

limb

Lower  

limb

Bladder Bowel Sexual Fatigue

Mood

p

0.509

0.000

Visual 

p

0.313 

0.013

0.324

0.010

Speech 

p

–0.052 

0.689

0.211 

0.100

0.098

0.448

Sallowing 

p

0.161 

0.211

0.316 

0.012

0.223 

0.082

0.311

0.014

Upper limb 

p

0.221 

0.085

0.272 

0.032

0.247 

0.053

0.148 

0.252

0.447

0.000

Lower limb 

p

–0.016 

0.901

0.119 

0.357

0.177 

0.168

0.272 

0.032

0.356 

0.005

0.548

0.000

Bladder 

p

0.107 

0.410

0.059 

0.648

0.263 

0.039

0.049 

0.708

0.430 

0.000

0.362 

0.004

0.482

0.000

Bowel 

p

0.104 

0.420

0.133 

0.303

0.162 

0.210

0.109 

0.398

0.317 

0.012

0.240 

0.060

0.248 

0.052

0.575

0.000

Sexual 

p

0.162 

0.208

0.051 

0.696

0.247 

0.053

0.144 

0.266

0.216 

0.092

0.400 

0.001

0.418 

0.001

0.286 

0.024

0.182

0.157

Fatigue 

p

0.318 

0.012

0.588 

0.000

0.347 

0.006

0.341 

0.007

0.435 

0.000

0.470 

0.000

0.531 

0.000

0.409 

0.001

0.250 

0.050

0.289

0.023

Others 

p

0.358 

0.004

0.339 

0.007

0.347 

0.006

0.187 

0.146

0.577 

0.000

0.630 

0.000

0.557 

0.000

0.459 

0.000

0.389 

0.002

0.464 

0.000

0.581

0.000

Table 3. Reliability of the Brazilian version of GNDS versus orig-

inal version.

Brazilian version Original version

ICC 0.94 0.98

Cronbach’s a 0.83 0.79

Factor analysis 68.8% 58.7%

*Four factors.

Table 4. Factor structure of the Brazilian version of GNDS.

Factor Component

Motor Upper and lower limbs, fatigue, sexual and “others”

Mental Cognition, mood and visual

Autonomic Bladder and bowel

Bulbar Speech and swallowing

Table 5. Validity of the Brazilian version of GNDS versus orig-

inal version.

Brazilian version Original version

EDSS 0.56* 0.75*

AI 0.537* ––

p<0.01

Table 2 presents the Spearman correlation coef-
ficients for the GNDS individual items. The ICC val-
ue for the GNDS was 0.94 and the Cronbach’s a val-
ue was 0.83 (Table 3). The factor analysis suggest-
ed a four factor solution (Table 4) which account-
ed for 68.8% of the total variance. The first factor 
(motor factor) comprised upper limb, lower limb, fa-
tigue, sexual and ‘others’ sub-scales; the second fac-
tor (mental factor), cognition, mood and visual sub-
scales; the third factor (autonomic factor), bladder 
and bowel sub-scales; and the fourth factor (bulbar 
factor), speech and swallowing sub-scales. The Bra-
zilian version of GNDS correlated with EDSS (r=0,56, 
p<0,01) and AI (r=0,54, p<0,01) (Table 5).

discussion

Assessment of patient’s perspective of disability 
is a very important dimension of the clinical practice 
that has been neglected in previous instruments de-
signed to study MS. The outcome measures available 
to assess MS impact provide a limited evaluation of 
the disablement process and therefore they are not 
adequate to provide a comprehensive appraisal of 
patients’ health status. Accordingly, the GNDS was 
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recently introduced. It is a new patient-oriented an 
multidimensional tool not biased toward any par-
ticular disability and designed as a simple scale which 
could be applied by doctors, nurses and other health 
care professionals alike5. The GNDS has been useful 
to MS researchers undertaking a variety of clinical 
studies. For instance, the GNDS was used to assess 
disability in clinical trials11-13, as well as one of the 
methods used to evaluate differences among MS out-
come measures14-18. 

The statistical properties of the Brazilian version 
of GNDS were similar to those of the original ques-
tionnaire5. The ICC and the Cronbach’s a values of 
the Brazilian version of GNDS (0.94 and 0.83, respec-
tively) were comparable to the original one (0.98 and 
0.79, respectively). Furthermore, the factor analysis 
of the Brazilian version of GNDS suggested, as the 
original article, a four-factor solution which account-
ed for 68.8% of the total variance, whereas the origi-
nal accounted for 58.7%. One difference refers to 
the sub-scales grouped in 1 of the 4 factors. In the 
original study, there was a ‘spinal factor’ correlated 
with lower limb, bladder, bowel and sexual function 
scales. In the present study, lower and upper limbs 
were grouped in a ‘motor factor’, whereas bladder 
and bowel functions were grouped in the ‘autonomic 
factor’. In both studies there were ‘mental’ and ‘bul-
bar’ factors. The Brazilian version of GNDS was found 
to be clinically relevant as it correlated significantly 
with EDSS and AI.

The Brazilian version of GNDS is the first MS-spe-
cific disability scale translated into and validated 
to Portuguese language. The present study shows 
that due to its clinical usefulness and psychometrics 
soundness the Brazilian version of GNDS can be a 
promising tool to evaluate disability in MS patient 
in Brazilian and other Portuguese speaking popula-
tions.
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