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ABSTRACT

To assess the cognition of patients with multiple sclerosis (MS) using the Rao’s Brief
Repeatable Battery of Neuropsychological Tests (BRB-N). Method: BRB-N was translated
and adapted for control subjects. Subsequently, it was applied to a group of patients
with relapsing-remitting (RR) MS. Results: The assessment on the healthy controls (n=47)
showed that the correlation between tests on the same cognitive domain was high and
that there was a five-factor solution that explained 90% of the total variance. Except for the
Word List Generation subset of tests, the performance of patients with RRMS (n=39) was
worse than that of the healthy controls. Conclusion: BRB-N is a relatively simple method
to assess cognition of patients with MS in the daily clinic. It does not take long to apply
and does not require special skills or equipment.
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Avaliacdo da cognicdo usando a Bateria Breve de Testes Neuropsicolégicos de Rao
para pacientes brasileiros com esclerose miiltipla

RESUMO

Avaliar a cognicao de pacientes com esclerose multipla (EM), utilizando a Bateria Breve
de Testes Neuropsicolégicos de Rao (BRB-N). Método: BRB-N foi traduzida e adaptada
para controles. Subsequentemente, foi aplicada em um grupo de pacientes portadores de
EM RR. Resultados: A avaliagdo de controles saudaveis (n=47) mostrou que a correlagdo
entre os testes de um mesmo dominio cognitivo era alta e que uma solugao de fator
cinco explicava 90% da variacéo total. Exceto pela Lista de Palavras, o desempenho dos
pacientes com EMRR (n=39) foi pior que aquele dos controles saudaveis. Conclusdo:
BRB-N é um método relativamente simples de avaliar cogni¢do de pacientes com EM
na pratica clinica. O teste ndo requer muito tempo e n&o necessita de treinamento ou
equipamentos especiais.

Palavras-Chave: esclerose multipla, cognicdo, memaria, neuropsicologia.

Cognitive dysfunction is increas-  may affect 20% of MS patients with mild
ingly recognized as a critical factor in the  disability in the earlier stages of the dis-
quality of life of patients with multiple  ease’. From the clinical point of view, the
sclerosis (MS)". Although more frequent  functional status of patients with MS dif-
in patients with brain atrophy and long-  fers according to whether they have cog-
duration disease, cognitive dysfunction  nitive dysfunction or not*. Neuropsycho-
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logical rehabilitation of MS patients is challenging, since
several aspects of the disease (fatigue, depression, pain,
among others) may influence both the assessment and
the rehabilitation of cognition®.

Brain lesions and atrophy seem to be the anatomical
substrate for the clinical cognitive findings®’, although
intellectual enrichment seems to positively affect cogni-
tion despite the severity of brain lesions®. A recent review
from Tiemann et al.” highlighted the ongoing develop-
ments on the subject of brain lesion location and cog-
nitive impairment. Notwithstanding all the recent sci-
entific progress, the subject of cognitive dysfunction in
MS remains open to discussion. For many authors, one
of the key points of discussion on this subject is the in-
strument for cognitive assessment'®. While a full neuro-
psychological evaluation is, indisputably the gold stan-
dard approach to assessing cognition in MS, few are the
groups who can count on a neuropsychologist to per-
form tests in all patients. Suspected cases are usually re-
ferred for full testing, but suspicion may arise only at
later stages of the disease, thus negatively influencing the
results of cognitive rehabilitation. It is important to have
scales or tests that could easily be applied during a rou-
tine consultation and thereby enable early detection of
cases needing full investigation.

There are several scales and test batteries for as-
sessing cognition in MS". None of them is perfect'?, and
comparative studies among different batteries of tests
show the Brief Repeatable Battery of Neuropsycholog-
ical Tests (BRB-N) to be reliable and sensitive'>. BRB-N
was developed as a short and sensitive test to identify
disturbances of cognitive domains in MS patients'*. For
daily practice as a screening method for non-neuropsy-
chologists, the BRB-N could prove useful in cases of MS.
A recent study by Portaccio et al."” showed that, with
testing lasting five to 15 minutes, cognitive impairment
could be detected with the BRB-N with 94% sensitivity,
84% specificity, and 89% accuracy.

Despite the ease of use of BRB-N, there is a lack of
Brazilian studies using this method for assessing MS pa-
tients’ cognition. The aim of the present work was to
translate, adapt and perform the BRB-N assessment on
Brazilian patients with MS, and to discuss the findings in
the light of similar reports from other countries.

METHOD

This study was approved by the Ethics Committee of
Universidade Metropolitana de Santos, Santos SP, Brazil,
and all participants were aware of the experimental na-
ture of the study. They all signed an informed consent
statement to take part in the evaluations. Prior to BRB-N
testing, all subjects participating in the study underwent
the Brazilian version of the mini-mental state examina-
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tion (MMSE)*. This was done in order to exclude the
very severe cases of dementia, which were not to be as-
sessed at the stage of our study.

Translation and adaptation of the BRB-N

The tests were translated by a medical doctor and re-
translated by another doctor. Both doctors involved in
this phase of the study were fully proficient and very expe-
rienced in the English language, using it on a daily basis.

The re-translated version of the tests was then sent
to a certified medical translator for Portuguese to Eng-
lish, who was an English native-speaker.

The final format of the test presentation was then
applied to a cohort of individuals with no neurolog-
ical diseases, except for a few cases of primary, episodic
headaches.

Application to healthy individuals

In order to obtain normative values for later compar-
ison with MS patients, the translated version of BRB-N
was applied to younger individuals than is usually done
when it is translated and adapted. Furthermore, apart
from claiming to be in good health, well rested and calm,
these individuals answered the hospital anxiety/depres-
sion (HAD) questionnaire', in order to avoid the negative
influence of these conditions on the cognition assessment.

All participants in this phase of the study reported
that they fully understood the tests.

Application to MS patients

MS patients regularly attending consultations in our
MS unit were invited to participate in the study. Only
patients with the clinical presentation of relapsing-re-
mitting (RR) MS* were included in the study. Disease
duration, disability (assessed by the expanded disability
status scale; EDSS') or mild to moderate fatigue were
not considered in the exclusion criteria. However, pa-
tients scoring moderate to severe anxiety and/or depres-
sion in HAD were not included in this phase of the study.
Patients who had presented a recent (less than 30 days)
relapse of the disease were also excluded from testing.
Like the healthy control individuals, MS patients claimed
to have slept well the night before and that they felt calm
at the testing evaluation.

Testing

The BRB-N includes: the Symbol Digit Modalities
Test (SDMT) to assess attention, visual precision and
executive functions; the Selective Reminding Test (SRT)
to assess verbal memory and delayed recall; the 10/36
Spatial Recall Test to assess visual-spatial memory and
delayed recall; and the Word List Generation (WLG) to
assess semantic retrieval and verbal fluency.
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Three criteria were used for obtaining cut-off values:
1 standard deviation (SD), 1.5 SD and 2 SD below the
mean values of the health controls in each test.

RESULTS

The demographic and clinical characteristics of the
healthy controls and MS subjects are shown in Table 1.
Both groups were homogeneously distributed in terms
of age and education. A summary of results from both
groups is shown in Table 2.

Results from the assessment on the healthy controls

The assessment on the 47 healthy controls showed
that the correlation between tests on the same cogni-
tive domain was high (r=0.6; between the Selective Re-
minding Test and PASAT 2 or 3 PASAT 2). In the healthy
subjects, there was a five-factor solution that explained
90% of the total variance, associated with the results
from both the Selective Reminding Test and the Symbol
Digit Modalities Test.

Age influenced the subjects’ performance in the Se-
lective Reminding Test (three subtests) and the Symbol
Digit Modalities Test (p<0.05 in all cases), while no dif-
ferences in the performance of these individuals were
observed with respect to gender. Education influenced
the subjects’ performance in the Symbol Digit Modalities
Test, Symbol Digit Modalities Test, PASAT 2-3 and the
Word List Generation tests (p<0.05 in all cases).

In summary, when control subjects were tested, they
showed good correlation of results for tests of the same
domain. Age and education significantly influenced the
results.

Results from the assessment on the MS patients

The performance of the 39 RRMS patients in the
BRB-N was worse than that of the healthy controls, ex-
cept for the Word List Generation subset of tests. These
data are shown in Table 2.

The BRB-N cut-off scores were stratified by age and
three different education level criteria (Table 1). Using
these cut-off levels, cognitive impairment was highly
prevalent in MS patients. Using the least strict criterion,
which would be only 1 SD in one subtest, there was a
very high prevalence of cognitive dysfunction (89.83%) in
the MS group, albeit with a large overlap with the healthy
controls, since 64.47% of the controls had one abnormal
subtest with this criterion.

When the criteria were set to medium stringency
for abnormal performance (1.5 SD) in two subtests), the
prevalence fell to around 60% for MS patients (14.47% in
healthy controls). However, even when the most strin-
gent criteria were applied, such as an abnormal result (2
SD) in three tests, cognitive impairment was still very

Rao's battery: MS
Brooks et al.

prevalent in the MS patients (30%), while this finding was
present only in 3.94% of the healthy controls.

The results from BRB-N and the patients’ physical
disabilities showed a moderate correlation in all sub-
tests, except for the Word List Generation test (r=0.395
to 0.598, p<0.05 for EDSS; and r=0.276 to 0.477, p<0.05
for MS Functional Composite; MSFC). The Symbol
Digit Modalities Test showed a very strong correlation
with both the EDSS (r=0.598; p<0.001) and the MSFC
(r=0.477; p<0.001). This association between the Symbol
Digit Modalities Test and the disability scales did not
seem be due to hand motor impairment, since an inde-
pendent association was maintained after adjusting for
the dominance of the 9-HPT score (r=0.610, p<0.001 for

Table 1. Demographic and clinical characteristics of the healthy
controls and MS subjects undergoing BRB-N testing.

Clinical data MS patients Control group
Number of participants 39 47
Gender (male/female) 18-21 22-25
Average age 40.1 (£11.1) 40.7 (£10.6)
<35 years 11 13
35-49 years 19 24

>49 years 9 10

EDSS 2.71 (0-7.0) Not applicable
0-3.0 2.0 (34-44)

3.5-6.0 3.5 (4-44)

6.5-9.0 7.0 (1-44)

Time since diagnosis (years) 2.2 (04-8) Not applicable
Average number of relapses 2.5(1-8) Not applicable

MS: multiple sclerosis; EDSS: expanded disability status scale. BRB-N: Brief
Repeatable Battery of Neuropsychological Tests .

Table 2. Summary of results from cognition testing for controls
and for patients with MS.

Mini-mental state exam MS patients
4.95 (4-5) 93%
4.86 (4-5) 97.2%
Immediate memory 3.0 (3-3) 100%

Attention and calculations  3.50 (1-5) 70%

Control group
4.97 (4-5) 99%
4.90 (4-5) 98%
3.0(3-3) 100%
4.60 (4-5) 92%

Spatial orientation

Temporal orientation

Evoked memory 2.70(1-3)90% 2. 90( -3) 96.6%
Naming 2.0 (2-2) 100% 0(2-2) 100%
Repetition .0 (1-1) 100% 0 (1-1) 100%
Verbal command 1.0 (1-1) 100% 0 (1-1) 100%

1)
1)

Motor command 2.81(2-3)93.3% 9 (2-3) 96.6%
1)

Sentence 1.0 (1-1) 100% 0 (1-1) 100%
Drawing 0.8 (0-1) 80% 0.95 (0-1) 95%
Total 27.77 (24-30) 93% 284 (26-30) 94.7%

MS: multiple sclerosis.
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EDSS; and r=0.469, p<0.001 for MSEC). According to the
categories of the EDSS scale, patients with low disability
(EDSS: 0 to 3.0) performed better than patients with me-
dium disability (EDSS: 3.5 to 6.5) and highly disabled pa-
tients (EDSS: 7.0 to 9.0) in the Selective Reminding Test,
the Symbol Digit Modalities Test and PASAT 2 and 3
tests (p<0.05 in all cases).

Interestingly, MS patients with medium and high dis-
ability performed similarly in all tests. In addition, the
performance of patients with very low disability (EDSS
zero to 1.5) was similar to that of healthy control subjects
in all battery tests. When an overall cognitive score was
considered using the healthy control subjects’ values, the
distribution of the mean BRB-N Z score of MS patients
was skewed 0.7 SD towards poorer performance. More-
over, the difference was highest (0.85 SD) when consid-
ering only the cognitive domains that best discriminated
the groups, i.e. when the abbreviated BRB-N Z score was
calculated with verbal and visual memory tests and the
tests of attention-executive domains. Regarding the dis-
ability scale and the BRB-N Z score, a strong correla-
tion was established for EDSS (r=0.540; p<0.01) and for
MSEC (r=0.456; p<0.01).

In summary, patients with MS performed worse than
controls irrespectively of age, gender or education level.
The degree of physical disability and disease duration sig-
nificantly influenced the performance, generating poorer
results in comparison to control subjects, as well as in
comparison to patients with lower degrees of disability.

DISCUSSION

BRB-N is a neuropsychological screening battery of
tests that is almost exclusively administered in MS trials
and not yet used in the daily practice routine®. In coun-
tries where normative values have been established for
BRB-N, the utility of this tool is undisputable. In a rela-
tive short period of testing, the main cognitive domains
can be assessed and performances can be compared over
a time frame. BRB-N has been normalized and used in
Germany”, the USA* %, Ttaly'>***, Spain®**?, the Nether-
lands**?, Israel®, Greece®, and the United Kingdom™. In
France, an adapted version of BRB-N has been proposed®.

Arnet and Forn® have already highlighted the need
for translation and application of reliable tools for as-
sessing cognition in MS. Results from BRB-N in all of
the abovementioned countries rendered similar results
regarding sensitivity and specificity for detection of cog-
nitive impairment in MS. Therefore, language does not
seem to be a limiting factor for the use of this testing
tool. The present study provided data regarding cog-
nition among Brazilian patients with MS assessed by
means of the BRB-N testing, after adaptation of the
method in the general, healthy, young, matched pop-
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ulation. The time taken to perform the BRB-N testing
and the possibility of doing it in routine consultations
without any particular apparatus were definite advan-
tages of this method. Testing was relatively simple, car-
ried out by physicians during consultations and, when-
ever cognition was severely compromised, the patient
was referred to the neuropsychologist.
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