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Brief cognitive assessment of
Alzheimer’s disease in advanced stages

Proposal for a Brazilian version of the
Short Battery for Severe Impairment (SIB-8)

José Roberto Wajman', Paulo Henrique Ferreira Bertolucci'

ABSTRACT. The measurement of cognitive abilities of patients with severe dementia can serve a wide range of methodological
and clinical needs. Objective: To validate a proposed severe impairment battery SIB-8 for a Brazilian population sample as
part of the neuropsychological assessment of patients with Alzheimer’s disease (AD) in advanced stages. Methods: After
a systematic process of translation and back-translation, the SIB-8 was applied to 95 patients with AD at different stages;
moderate, moderately severe and severe according to FAST subdivisions (5, 6 and 7), with scores on the Mini-Mental
State Examination (MMSE) of between 5 and 15 and followed by the Division of Behavioral Neurology and the Center for
Aging Brain of the Federal University of S&o Paulo - UNIFESP. Results: Inferential data revealed that the SIB-8 instrument
behaved differently at each stage of the disease with a statistical value of sensitivity p<0.001, gradually reflecting the
expected course of the dementia, inherent with the decline of cognitive functions. Conclusion: Findings indicated that the
SIB-8 is a useful tool for the evaluation and prospective comparison of AD patients in advanced stages, retaining its original
characteristics in our population.

Key words: cognitive assessment, severe impairment, dementia, Alzheimer’s disease.

AVALIAQI\O COGNITIVA BREVE DA DOENGA DE ALZHEIMER EM FASES AVANGADAS: PROPOSTA DE UMA VERSAO BRASILEIRA
PARA BATERIA DE COMPROMETIMENTO GRAVE SIB-8

RESUMO. A quantificagdo da capacidade cognitiva de pacientes com deméncia grave pode ser Util para suprir amplas
necessidades metodologicas e clinicas. Objetivo: Foi proposta a validagao da bateria para comprometimento grave SIB-8
para uma amostra populacional Brasileira como parte integrante da avaliagdo neuropsicoldgica de pacientes com doenca
de Alzheimer (DA) em fases avancada. Métodos: Apds sistematico processo de tradugao e retrotraducéo, a SIB-8 foi
aplicada em 95 pacientes com DA nas fases moderada, moderadamente grave e grave conforme as subdivisoes 5, 6 e
7 da escala FAST, com escore no Mini-Exame do Estado Mental (MEEM) entre 5 e 15 e acompanhados junto ao Setor de
Neurologia do Comportamento e do Ncleo de Envelhecimento Cerebral da Universidade Federal de Séo Paulo - UNIFESP.
Resultados: Dados inferenciais revelaram que o instrumento SIB-8 comportou-se de maneira diferente em cada uma
das fases da doenga com valor estatistico de sensibilidade de p<0,001, relacionando gradualmente o curso esperado da
deméncia, com o inerente declinio das fungdes cognitivas. Conclusées: Achados indicam a SIB-8 como uma ferramenta
(til na avaliagéo e comparagdo prospectiva junto a pacientes com DA em fases avangadas, mantendo suas caracteristicas
originais também em nossa populagéo.

Palavras-chave: Avaliagdo cognitiva, comprometimento grave, deméncia, doenga de Alzheimer.

INTRODUCTION for the assessment of patients with demen-
he recent focus on Alzheimer’s disease tia at preclinical, mild and moderate stages.!
(AD) has created great interest in the However, toward this knowledge base, little

monitoring and treatment of these patients effort has been made to quantify cognitive

throughout the evolutionary process of the abilities in severely impaired patients.?
disease. Numerous tests have been developed The measurement of these abilities in this
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patient group can serve a wide range of methodological
and clinical needs. These data can provide an indication of
preserved abilities that future health care professionals
(and patients’ families) can use in the administration and
development of compensatory strategies. It may also al-
low establishment of normative data to measure current
cognitive state serving as a tool for longitudinal compari-
son, psychological and pharmacological treatment and,
finally, this knowledge can also be used in the examina-
tion of the relationship of neurochemical and neuro-
pathological postmortem findings with cognitive status.

The development and use of standardized neuro-
psychological tools and properly validated diagnostic
accuracy has increased and helped to characterize the
cognitive decline associated with AD.> However, as the
disease progresses, many of the measurement instru-
ments commonly used in neuropsychological assess-
ment have limited applicability, which in clinical prac-
tice is explained by the so-called “floor effect” (results
close to zero).

Patients are considered “untestable” when their
performance on neuropsychological assessments bor-
ders the lower threshold on the scoring scale and thus
patient status is considered one of generalized decline.
However, these patients can retain and preserve certain
skills even at more advanced stages of the disease. Au-
thors* justify the assertion that little is known about
patients who are cognitively and functionally severely
impaired, precisely because of the low sensitivity of the
tests currently employed.

For all these reasons, more sensitive cognitive tests
for more severely affected patients have been developed
and are currently in use in routine clinical practice. This
applies to the Test for Severe Impairment (TSI),* the
Modified Ordinal Scales of Psychological Development
(M-OSPD),> the Severe Cognitive Impairment Pro-
file (SCIP)® and the Severe Impairment Battery (SIB),”
among others.

Many of these tests, in fact, address the difficulties
in verbal processing of these patients. However, they all
require specialized training for management, as well as
a range of materials for their application , and need, on
average, 40 minutes for their completion. Thus, investi-
gators® compared the practical utility of five widely used
neuropsychological instruments and concluded that in
many criteria used as an indication of changes in cogni-
tive state of patients with AD, tests considered “short”
are good and in many instances proved better than long
scales or extensive tests.

This finding helps define an ideal instrument as one
that: [1] is able to clearly indicate disease progression
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and consequently the degree of cognitive impairment
of the patient; [2] is sensitive and acceptable in terms
of applicability for the language of Brazilian Portuguese;
[3] is brief but assessing possible extent of higher men-
tal functions; [4] does not require lengthy training or
extensive technical and financial resources; and finally,
[5] is useful for longitudinal monitoring of neuropsy-
chological strategies and pharmacological treatments.

To this end, a short version of the Severe Impair-
ment Battery (SIB) was devised,” designed to assess
cognitive impairment in severe AD patients and not
amenable to clinical evaluation through the usual tests.
Thus, the SIB has been specially developed to assess the
adaptive and cognitive functioning of patients who are
unable to complete tasks commonly used in proposed
testing tools. Results of 264 patients submitted to the
SIB-s, showed very high internal consistency (Cron-
bach’s alpha = 0.97).1

The aim of the present study was to present a short
version of the SIB applicable for use in the Brazilian
population.

METHODS

Method for translation: the Brazilian Portuguese version of
the SIB-8 was translated applying the following meth-
odological criteria: [1] translation by a translator with
deep understanding of the instrument; [2] revision of
the translation by a bilingual group involved in the re-
search area in question; [3] review by a group represen-
tatives of the institution in which the instrument were
to be applied; [4] independent back translation; and [5]
evaluation of the back-translation by the bilingual group
where any significant differences in their syntactic and
semantic constructs were reviewed interactively. The
final Brazilian Portuguese version can be found in the
Appendix.

Method of application of the battery: the SIB is organized
into nine subscales: social interaction, orientation, vi-
suospatial ability, constructive ability, language, mem-
ory, attention, orientation to own name and praxis. Re-
sults on the original battery range from zero (0) to one
hundred (100) where higher scores reveal less impair-
ment. In this study, the 8-item version was used, whose
scores range from zero to 28 points.

Although the material is presented verbally, nonver-
bal responses are used for the final score (2 points = cor-
rect answer, 1 point = partially correct answer and 0 =
incorrect answer). The application of the battery takes
approximately 15 minutes and prompting is allowed
with consequent evaluation.
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For this investigation, 95 subjects with moderate,
moderate to severe, or severe AD were included. All sub-
jects were followed at the Behavior Neurology Outpa-
tients Clinic of the Federal University of Sao Paulo. The
subjects’ score on the Mini-Mental State Examination
(MMSE?) had to lie between 5 and 15, Clinical Demen-
tia Rating (CDR') 2 and 3, and the Functional Assess-
ment Staging Test (FAST), between 5 and 7. The FAST
scale focuses more on an individual’s level of function-
ing and activities of daily living (from 1: normal adult, to
7: severe dementia) versus cognitive decline.

Whenever fatigue, anxiety or nervousness were no-
ticed the test was interrupted, the subject reassured,
and the testing resumed only after the subject had
calmed down, allowing for the possibility of postponing
the end of the assessment until another visit.

Statistical analysis was carried out by an initial de-
scriptive statistic with mean, median and standard de-
viation for quantitative variables that were plotted in
dispersion graphs and a box plot. Qualitative variables
were analyzed based on absolute and relative frequency
calculations.

Inferential analyses were performed to confirm or
refute evidence raised by the descriptive analysis: point
estimation®® and interval* of Pearson’s linear correla-
tion to quantify linear correlation. For all conclusions
obtained by inferential analysis, the significance level
was set as an alpha of 5%. Data were keyed into Excel
2010 for Windows for information storage and statisti-
cal analyses were performed using the software Statisti-
cal Package for the Social Sciences (SPSS) version 19.0
for Windows.

This investigation was approved by the Federal Uni-
versity of Sao Paulo Research Ethics Committee. An In-
formed Consent term was read to all subjects and their
caregivers, and doubts were discussed at any time dur-
ing the study.

RESULTS
The sample in this study consisted of 95 subjects, 33
(34.7%) males and 62 (65.3%) females. The mean age
was 74.7 years, ranging from 60 to 89 years, with a stan-
dard deviation of 6.2 years. The average years of school-
ing was 4.2 years, ranging from 3 to 8 years, with a stan-
dard deviation of 1.5 years. The mean disease duration
of subjects was 7.3 years, ranging from 5 to 12 years,
with a standard deviation of 1.7 years. The descriptions
of all individuals according to the scales applied in this
study are summarized in Table 1.

The FAST categories (moderate, moderately severe,
severe) were evaluated with respect to scale SIB-8. Table
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Table 1. Sample distribution (N and %) on CDR, FAST, MMSE and SIB-8
scales.

CDR  Moderate (2) 22 23.2%
Severe (3) 73 76.8%

FAST  Moderate (5) 16 16.8%
Moderately severe (6) 52 54.7%
Severe (7) 27 28.4%

FAST 5 16 16.8%
6A 21 22.1%
6B 15 15.8%
6C 16 16.8%
7A 15 15.8%
7B 12 12.6%

MMSE  Mean 9.6
Median 10.0
Minimum-maximum 5.0-15.0
Standard deviation 3.0

SIB-8  Mean 13.8
Median 14.0
Minimum-maximum 4.0-24.0
Standard deviation 53

Table 2. SIB-8 summary measures according to FAST scale.

FAST SIB-8
Moderate (5) N 16
Mean 184
Median 18.0
Minimum-maximum 16.0-22.0
Standard deviation 2.2
Moderately severe (6) N 52
Mean 15.2
Median 15.0
Minimum-maximum 7.0-24.0
Standard deviation 45
Severe (7) N 27
Mean 8.4
Median 8.0
Minimum-maximum 4.0-17.0
Standard deviation 3.3
p <0.001




2 and Figure 1 gives an overview of the behavior of the
SIB-8, according to the categories of FAST.

The FAST subcategories (5, 6A, 6B, 6C, 7A, 7B) were
also evaluated for the SIB-8 scale. Table 3 and Figure 2
provide the summary measures of the behavior of the
SIB-8, according to the subcategories of FAST.

The inferential results demonstrated that individu-
als from six different subcategories of the FAST scale
did not exhibit the same scores on the SIB-8 scale
(p<0.001). As highlighted and presented in summa-
rized form in the final Table and Figure, the results of
the comparisons and correlations between the sub cat-
egories revealed the findings of greater statistical value
(p<0.001) according to the FAST scale functional test-
ing and the SIB-8. Notably, subjects with moderate (5),

25.0 1

20.0 1

.
15.0 4 °

10.0 1

SIB-8

5.0 1

Moderate (5) ~ Moderately severe (6) Severe 7
FAST

Figure 1. SIB-8 Boxplot according to FAST.
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Figure 2. SIB-8 Boxplot according to FAST subcategories.
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moderately severe (6A) and severe (7A) stages on the
FAST behaved similarly and were staggered relative to
correlations with those who presented with statistically
significant values.

In conclusion, in order to be clinically useful, a pro-
posed scale must be brief and easily administered in a
typical clinical practice setting. Shortened forms of the
Severe Impairment Battery (SIB) have been constructed
for performing evaluation and diagnosis of dementia in
patients with severe cognitive impairment.'®*

Table 3. Summary measures of SIB-8, according to stratified FAST.

FAST SIB-8
5 N 16
Mean 184
Median 18.0
Minimum-maximum 16.0-22.0
Standard deviation 2.2
6A N 21
Mean 16.0
Median 14.0
Minimum-maximum 12.0-24.0
Standard deviation 35
68 N 15
Mean 13.1
Median 14.0
Minimum-maximum 8.0-19.0
Standard deviation 38
6C N 16
Mean 16.2
Median 16.0
Minimum-maximum 7.0-22.0
Standard deviation 5.7
7A N 15
Mean 8.5
Median 7.0
Minimum-maximum 5.0-15.0
Standard deviation 29
7B N 12
Mean 8.4
Median 8.0
Minimum-maximum 4.0-17.0
Standard deviation 3.9
P <0.001
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The SIB-8 is a tool to rapidly and objectively assess
cognitive change in moderate to severe AD. Clinicians
may use this battery to assess the outcome of treatment
and to make treatment decisions with the patient's
family. To maximize the value of this tool, clinicians
could administer the SIB-8 evaluation at baseline and
again during subsequent clinic visits. For each assess-
ment after baseline evaluation, a change in score can be
calculated and compared with the expected rate of de-
cline in untreated patients or according to the different
types of treatment.

Successful treatment may be characterized by a mod-
est degree of cognitive improvement or stability, but
eventual decline is inevitable because of the continuous
progression of the underlying disease. Stabilization at
baseline levels and slower decline compared to non-
treatment represent successful and desirable outcomes
of treatment.'>*®

The SIB-8 scale can be seen as a potentially useful
and rapid assessment tool that may be used in clinical
practice to assess patients at advanced stages of AD and
their changes in cognition with disease progression or
to gauge treatment response. However, this scale or any
other psychometric test, cover only part of the clini-
cal picture and cannot substitute thorough evaluation,
caregiver impressions, and clinical judgment. Finally, it
should be noted that the SIB alone cannot determine
when to stop treatment and, to date, there are no clini-

cal trials to guide this important decision. Neverthe-
less, the SIB can show clinicians that patients still have
a range of abilities and that the term severe does not
necessarily mean end-stage AD.™

Additionally, the SIB-s scale has been used in differ-
ent cultures. For example, both validity and clinical util-
ity of the SIB-s were studied for a Korean population.
The test-retest correlation for the total SIB score and
subscale scores were significant, except for the praxis
and orienting to name. The total SIB score and subscale
scores were examined according to CDR. The results
suggested that the SIB can differentiate the poor per-
formances of severely impaired dementia patients. On
the basis of the receiver operating characteristic (ROC),
it can be concluded that the SIB is able to accurately dis-
criminate between CDR 2 and 3 patients. The results of
this study suggest that the SIB is a reliable and valid in-
strument for evaluating severe dementia patients in the
Korean population.”®

The strength of this battery is the fact that it is pos-
sible to follow severely impaired patients. The instru-
ment can also further understanding of models of dis-
ease progression, not only for purposes of didactic and
academic description, but also in an attempt to find new
treatments, potentially effective strategies, and cogni-
tive or functional manipulation for intervention, aimed
at improving the quality of life of these patients and
their families.
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APPENDIX

Severe Impairment Battery (SIB-8)

1- ORIENTAGAO
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(0) diga “Em que més nés estamos agora?”
Se ndo houver resposta, estimule:
Diga “E ‘ ou 7

Dé o nome do més 6 meses antes do més corrente, entdo 0 més corrente, e entio o més precedente

2 pt: correto espontaneamente
1 pt: correto com o estimulo de multipla escolha

2 - LINGUAGEM
1) diga “Diga-me quais s&o 0s meses do ano.”
(S) g h o g 2 estimule: 2 pt: correto espontaneamente
!.3 ndo houver respos ‘a, e§ imule: | 1 pt: se correto apds ajuda, ou faltando um ou
Diga *Comece com — janeiro, fevereiro, margo.... dois meses (dois estimulos séo permitidos)
continue...?
3 - LINGUAGEM

(L) a. Diga “Por favor, escreva seu nome aqui”

b. Se o0 sujeito pontuou 2 pt em 42, omita esta questdo e dé pontuagdo maxima (2pt)
Escreva em letras de forma o nome do sujeito em uma folha de papel em branco
diga “0 Sr/Sra pode copiar isto?”

4 - LINGUAGEM

2 pt: correto espontaneamente (algum grau de
desleixo é permitido, especialmente se 0 sujeito
usa assinatura usual

1 pt: parcialmente correto, isto €, apenas primeiro
ou Ultimo nome ou nome de Solteiro

2 pt: correto espontaneamente (escreveu 0 nome
Ou assinatura)
1 pt: parcialmente correto

(L) a. Apresente o cartdo “Me dé sua méao”

Certifique-se que a atengdo do suijeito esta direcionada para o cartdo

diga “Leia esse cartdo e faga o que ele diz”

Se ndo houver resposta, estimule repetindo as instrugdes

e, a0 mesmo tempo, deixe sua mao, com a palma para cima, na frente do sujeito
Se ainda ndo houver resposta, leia o cartdo em voz alta

b. diga “Agora me dé a sua outra mao”

Se ndo houver resposta, estimule repetindo as instrugdes e gesticulando com a méo aberta estendida

c. Apresente o cartdo novamente “Me dé sua méo”
diga “0 que diz este cartdo?”

Se ndo houver resposta, estimule:

Diga “Leia este cartdo em voz alta”

Retire 0 cartdo

2 pt: oferece a mdo espontaneamente

1 pt: resposta aproximada, exemplo: levanta a
mao, ou correto ap6s estimulo

0 pt: se 0 examinador 1€ o cartdo

2 pt: oferece a outra médo espontaneamente

1 pt: resposta aproximada, exemplo: levanta a
mé&o, mas ndo move a mao em dire¢éo ao exami-
nador, da a mesma mao, ou correto apos estimulo

2 pt: 1€ o cartdo espontaneamente

1 pt: parcialmente correto, isto é, 1€ o cartdo er-
rado ou |& apenas uma parte da sentenga, ou cor-
reto apos estimulo
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4B - MEMORIA
M dlgal Descu~lpe-me, 9 que 0 Sr/Sra falc.)u? 2 pt: repeticdo correta do que foi dito esponta-
Dé e?ta instrugdo numa ||ngluagem coloquial. neamente
Se ndo houver resposta, estimule: 1 pt: parcialmente correto, isto €, repete apenas
Diga “O que o Sr/Sra falou?” parte da sentenca ou correto apos estimulo

5 - LINGUAGEM

(L) diga “Fale-me todas as coisas que o Sr/Sra gosta

de comer..."e/ou “fale-me todas as coisas que o Sr/Sra

gosta de cozinhar/ de comer no café da manha/ jantar/almogo”

Estimule sempre que necessario, anote todos os itens falados em um minuto

6 - LINGUAGEM

2 pt: quatro ou mais itens mencionados
1 pt: um, dois ou trés itens mencionados

(L) a. Diga “Como se chama aquela coisa usada para tomar café?”
Se ndo houver resposta, estimule:
Diga “Qual (louga/peca de porcelana/objeto) é usado para tomar café?”

b. diga “Como se chama aquela coisa usada para tomar sopa?”
Se ndo houver resposta, estimule:
Diga “Como se chama aquele talher/ utensilio de metal usado para tomar sopa?”

2 pt: xicara ou caneca

1 pt: alternativas relacionadas, exemplo: copo ou
pote, ou se correto apos estimulo

0 pt: itens ndo relacionados, exemplo: prato

2 pt: “colher”

1 pt: alternativas relacionadas, exemplo: sopeira,
ou se correto apos estimulo

0 pt: itens ndo relacionados, exemplo: faca

7 - LINGUAGEM
(L) Mostre a fotografia de uma colher 2 pt: “coher”
N “ sz 9” ol
Diga "0 que € isso? 1 pt: aproximado, exemplo: talher
7B - PRAXIA
(PR) diga “Mostre-me como o Sr/Sra usaria isto” o
2 pt: demonstragéo inequivoca
1 pt: aproximado, exemplo: leva a méo para a
boca, mas ndo ha movimento da boca em dirego
améio
8 - ATENGAO

(AT) diga “Agora diga isto”
Diga “2”
“5 9877 41" 582" 694, “6439" “7286", "42731" “75836.

2 pt: repeticdo correta de uma série de trés,
quatro ou cinco digitos

1 pt: repeticdo correta de uma série de um ou
dois digitos

TOTAL /28
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