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Brief Cognitive Screening Battery (BCSB) is a
very useful tool for diagnosis of probable mild
Alzheimer’s disease in a geriatric clinic

Bateria Breve de Rastreio Cognitivo (BBRC) para o diagnéstico da doenca de Alzheimer
leve em uma clinica geriatrica

Helenice Fichman-Charchat’, Cristina Vieira Miranda’, Conceicdo Santos Fernandes’, Daniel Mograbi’,
Rosinda Martins Oliveira? Regina Novaes?, Daniele Aguiar®

ABSTRACT

The diagnosis of early signs of Alzheimer’s disease (AD) is a major challenge in a heterogeneous population. Objective: To investigate the
use of the Brief Cognitive Screening Battery (BCSB) for the diagnosis of mild AD in a geriatric outpatient unit of a public hospital in the city of
Rio de Janeiro. Method: BCSB was administered to 51 elderly adults with a clinical diagnosis of probable AD and 123 older adults without
dementia (non-AD). Results: AD patients performed worse than non-AD group in all BCSB tests, except Clock Drawing (p = 0.10). The ROC
curves and Logistic Regression analysis indicated that delayed recall in the figure memory test was the best predictor, screening mild AD
patients with sensibility and specificity superior to 80%. Conclusion: The BCSB was accurate in identifying people with AD in a geriatric
outpatient clinic at a public hospital, including elderly people with chronic diseases, physical frailty and cognitive impairment
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RESUMO

0 diagnostico de sinais precoces da doenca de Alzheimer (DA) é um grande desafio. Objetivo: Investigar o uso da Bateria Breve de
Rastreio Cognitivo (BCSB) para o diagnéstico de DA leve, em ambulatério de geriatria de hospital ptblico do Rio de Janeiro. Método: A
BCSB foi administrada a 51 idosos com DA e 123 idosos sem deméncia (ndo-DA). Pacientes DA tiveram pior desempenho do que o grupo
nao-DA na BCSB, exceto desenho do Reldgio (p = 0,10). Resultados: Os resultados se mativeram apds o controle de escolaridade e idade.
As curvas ROC e analise de regressao logistica indicaram que evocacéao tardia do teste de memoéria de figuras foi o melhor preditor para
rastreio, com sensibilidade e especificidade superiores a 80%. Conclusao: A BCSB, especialmente evocacéao tardia, identificou pessoas
com DA em ambulatério de geriatria de hospital publico, em uma amostra incluindo idosos com doencas crénicas, fragilidade fisica e
comprometimento cognitivo.

Palavras-chave: doenca de Alzheimer, envelhecimento, meméria.

Neuropsychological and functional assessments are used
to discriminate the transition between healthy aging and
dementia'® Brief cognitive and functional batteries may be
used to screen for dementia, especially Alzheimer’s disease
(AD)***¢, Most instruments have been validated and have
norms constructed in developed countries, not adjusted to
a heterogeneous socio-demographic and cultural as style a
brazilian older adult population”®%1°11121314 The Mini-Mental
State Examination (MMSE) is the most widely used mea-
sure in research and clinical contexts'",This test is influ-
enced by age and years of schooling'*** making necessary the

combination of MMSE with other memory, executive and at-
tention functions tasks™'*'®. The Brief Cognitive Screening
Battery (BCSB) developed by Nitrini et al.* is one of the best
assessments combining MMSE with other cognitive tasks has
been used for detection of AD in Brazil and other developing
countries with heterogeneous population profile in terms of
clinical and demographic characteristics*>'+!51617,

The BCSB has been used in epidemiological and clinical
research®**!*151617 Radanovic et al.* and Takada et al.® dem-
onstrated the high accuracy of this brief cognitive battery in
the diagnosis of AD in illiterate, low, middle and high school
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levels. In another recent study using the same battery of tests,
Charchat-Fishman et al.’ describe a neuropsychological pro-
file of mild cognitively impaired elderly assisted in a Geriatric
outpatient clinical. The findings present a predominance of
disexecutive mild cognitive impairment in patients with high
vascular and metabolic risk. The aim of this study is to inves-
tigate the accuracy of the BCSB to screen mild Alzheimer’s
disease among elderly patients assisted in a geriatric outpa-
tient clinic at a public hospital in the city of Rio de Janeiro.
The patients included in this geriatric clinical group have
cognitive and physical frailty, presence of chronic diseases
and heterogeneous levels of education.

METHOD

Sample

The sample for this study consisted of older adults ge-
riatric outpatients of a public hospital in the city of Rio de
Janeiro. Fifty one elderly patients with clinically probable di-
agnosis of Alzheimer’s dementia’® and 123 elderly without
dementia were investigated. We adopted as the gold stan-
dard the diagnosis of dementia conducted by the medical
staff of that service, which meets the diagnostic criteria of
the NINCDS - ADRDA criteria of the American Psychiatric
Association (APA), the DSM - IV - TR® and the ICD-10".

The patients were referred by the health center for the ge-
riatric clinic, which performed a screening with an evaluation
protocol established by a team of professionals, consisting of
a social worker, occupational therapist and geriatrician. The
Inclusion criteria for care in the geriatrics department of the
hospital are: a) more than 60 years of age, and b) to have at least
two of the following clinical conditions: geriatric syndromes;
dementia or mild cognitive impairment syndromes; disorders
of mood and behavior; changes in speech and language; gait, or
balance impairments or falls; severe sensory deficits; function-
al disability; urinary Incontinence. Were excluded from the
elderly sample individuals with eyesight and hearing impair-
ment without the use of correction, diagnosis of Parkinson's
disease, head trauma brain injury (TBI), severe Alzheimer’s dis-
ease, vascular dementia and mixed dementia.

Ethical aspects

This study was approved by the Research Ethics
Commiittees of the University and of the hospital (000.320).
People participated in this research by signing a term of
informed consent, according to Resolution 196/96 of the
National Health Council, which deals with the guidelines and
standards for research involving humans.

Instruments

The tests were administered using standard stimuli. The
record of the correct answers and observations were made
with pencil and paper. The time was measured with the
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use of manual stop-watches. Neuropsychological tests were
standardized and validated tasks to assess attention, epi-
sodic memory, semantic memory, visual spatial/constructive
skills, executive functions and language. The BCSB*** includ-
ed Mini-Mental State Examination, Animal Verbal Fluency,
Clock Drawing and Figure memory tests (naming, incidental,
immediate memory, learning, delay recall and recognition).
The functional activities were assessment using Lawton scale
that investigates the degree of independence in daily living
tasks. There are four response options, numbered 0-3, with
higher scores indicating greater disability. For more informa-
tion, see Lawton and Brody” and the activities of daily liv-
ing- index by Katz et al.?". This scale assesses the functional
capacity of the elderly. It is provides a list of six items that
are hierarchically related and reflect the patterns of child de-
velopment (example: dressing, bathing, until the self-regula-
tion such as eating and elimination or excretion). Each item
is scored from zero (0) for the independence to three (3) for
total dependence.

Procedures

Neuropsychological tests were administered using stan-
dardized stimuli presented individually in a quiet and well-lit
room, in the geriatric outpatient clinic of a public hospital in
the state of Rio de Janeiro. The objectives and procedures of
the study were explained by the researcher. The participant
who voluntarily agreed to participate in the study signed a
consent form. The evaluation was realized in just one ses-
sion. All subjects underwent the same neuropsychological
and functional research protocol.

Data analysis

Comparisons between means of demographic and clinical
profile data were performed through the t test or chi-square
test. ANOVA was conducted to test for differences between
groups, followed by ANCOVA controlling for age and educa-
tion differences. For all cognitive variables, the assumption
of normality was tested with a Shapiro-Wilk tests. In a few
cases (e.g. recognition), the distribution was not normal.
Nevertheless, it has been shown that ANOVA is a robust pro-
cedure against deviations of normality*>*. In addition, the
use of non-parametric tests (e.g. Mann-Whitney test) in these
cases delivered similar results, so the original analysis is re-
ported here. Pearson correlations were used to explore the
relationship between age and education with BCSB scores.

ROC curves were used to evaluate the accuracy of each
test and define cutoff points for each variable. A diagnosis
model using the short battery was proposed from the logistic
regression analysis. This model generated an equation that
determined the probability for each individual to present
clinically probable diagnosis of Alzheimer’s dementia. These
results classified the subjects and defined the sensitivity and
specificity of the battery of neuropsychological tests for the
diagnosis of AD in the studied sample.



These data analysis were performed with the aid of
statistical software Statistical Package for Social Sciences
(SPSS) version 16.0. For all analysis the value of significance
was set at p < 0.05.

RESULTS

The physical and cognitive frailty of the sample is de-
scribed based on the analysis of 123 patients profiles: 29.5%
with depression, 3.3% had previous vascular stroke, 79.5%
had systemic arterial hypertension, 23% presented with high
level of cholesterol, 1.6% with cardiovascular disease, 17.2%
with diabetes mellitus.

Table 1 present the demographic, general cognitive status
and functional abilities of the sample. There were no differ-
ences for gender (p = 0.80) or years of schooling (p = 0.07), but
there was a significant effect of age (p = 0.01). The age range
was 57 to 102 years old, with mean = 79.57 and standard de-
viation (SD) = 6.98. The range of schooling was 0 to 16 years,
with mean = 4.41 and SD = 3.37.

The Pearson correlation analysis showed that all BCSB
variables were negatively correlated with age (p < 0.01),
and Clock Drawing (r = 0.43, p < 0.01) and Verbal fluen-
cy (r = 0.24, p < 0.01) and were positively associated with
years of schooling.

Results for the ANOVA analysis are presented in Table 2
describing significant difference between AD and non-AD
groups in all cognitive variables, except for Clock Drawing.

The same result was presented using ANCOVA adjusted by
age and schooling.

ROC curves were used to evaluate the accuracy of each
test. The cutoff points, sensibility and specificity for each
BCSB variables were generated by ROC analysis (Figure) and
presented on Table 3. Memory variables better discriminated
the AD and non-AD groups, especially delayed recall for the
Figure memory test.

A enter method was used during logistic regression anal-
ysis. The final model included all cognitive variable, but de-
lay recall figure memory was the only one with significant
coefficient (p < 0.05). This model correctly classified 83% of
cases, with 82.6% specificity and 84% sensitivity. The final
model had a chi-square value of 77.5 (8), p < 0.01. The -2 Log
likelihood was 129.163, with Cox & Snell R Square of 0.364
and 0.520 Nagelkerke R.

The analysis of the classification errors showed that
non-AD group classified as AD showed performance on
memory variables below or near the cutoff tests. One of
the non-AD elderly misclassified had a combination of
advanced age (over 80 years), and low educational level
(less than 4 years). Two of them were illiterate, one had
hypertension, other had symptoms of hypothyroidism and
depression diagnosis. Elderly people with AD classified as
non-AD showed performance on memory tests near the
cutoff (5 - 7). Two of them misclassified had hypothyroid-
ism, four advanced age (above 80 years) associated to low
educational level and one history of stroke.

Table 1. Demographic, cognitive and functional abilities description.

No-AD (n = 123) Mean (SD) AD (n = 51) Mean (SD) p-value

Age 78.6 (7.3) 81.3(5.7) 0.012
Gender (W/M) 100/23 35/15 0.080
year of schooling 4.7 (3.5) 3.7(2.8) 0.077
MMSE 21.53 (4.67) 16.08 (4.32) <0.001
Lawton

Self report 17.4(3.4) 16.0(3.2) 0.019

Informant reporting 14.9 (4.0) 12.4(3.5) 0.001
Katz

Self report 17.2(1.3) 17.2(1.3) 0.771

Informant reporting 16.4(2.4) 15.6 (2.7) 0119
MMSE: mini mental state examination; SD: standard deviation.
Table 2. Mean and standard deviation of cognitive tests.
Variables No-AD AD p-value*
Incidental memory 4.58(1.66) 2.92(1.85) <0.001
Immediate memory 1 670(1 79) 416(216) <0.001
Immediate memory 2 2(2.0) 5(2.5) <0.001
Delayed recall test 6.47(2.22) 2.76(2.53) <0.001
Recognition 8.93(1.97) 6.82(2.91) <0.001
Clock Drawing 4.67 (2.37) 3.62(2.51) 0.066
Animal Verbal Fluency 11.82 (4.03) 7.86 (3.26) <0.001

*p-value based on ANOVA and ANCOVA analysis with age and year of schooling adjusted.
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Table 3. Cutt-off scores of the most discriminatives tests for sample.

Area under the curve Cut-off scores Sensitivity (%) Specificity (%)
Delayed recall test 0.867 <5 71.9 88.1
Immediate memory 0.825 <5 75 81
Learning 0.820 <5 781 69
Recognition 0.766 <8 81 69
Verbal fluency 0.749 <9 67.2 73.8
Incidental memory 0.737 <3 71.9 66.7
Clock-drawing 0.608 <3 62.5 571
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Figure. Diagonal segments are produced by ties.

DISCUSSION

The BCSB is accurate in identifying persons with
Alzheimer’s disease in a geriatric outpatient medical clinic of
a public hospital.

The sample

The profile of the sample demonstrates cognitive, physi-
cal and demographic heterogeneity that creates challenges
for cognitive screening and early identification of AD. It in-
cludes persons with chronic diseases, depression symptoms
and heterogeneity of age and educational level. This sample
is very interesting because it reproduces the real life set-
tings experienced by specialists or geriatricians at general
medical clinics.

The sensitivity and specificity of BCSB

The BCSB sensitivity in this study was relatively lower
than what was found for patients from a neurology outpa-
tient clinic or in the community**'*. Vittielo et al.'* compared
the neurological patients with selected healthy elderly as
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non-cases, different to the geriatric participant of the pres-
ent study. Our sample included elderly with metabolic and
psychiatric disorders such as hypertension (79.5%), diabetes
mellitus (17.2%) and depression (29.5%) that may affect cog-
nition secondarily.

The relatively lower specificity of BCSB in our study may
arise from the heterogeneity of education (range 0-16 years)
and age (range 57-102 years) of the sample. There was a trend
pointing to a difference between group in terms of school-
ing (p = 0.07), but no difference regarding age (p = 0.12).
Epidemiological studies of AD using the BCSB confirmed
these results showing that age and education are risk factors
for AD™*,

In this study all the variables of the BCSB are influenced
by age. However, only executive function (Verbal Fluency
and Clock Drawing) was related to schooling. These results
showed again that BCSB memory testing measurements suf-
fer little influence of education. Other previous studies found
similar results®®'*.

Furthermore, the possible inclusion of mild cognitive
impairment (MCI) patients in the non-AD group may have



influenced the decrease in sensitivity and specificity of
BCSB. Part of this sample was characterized previously by
Charchat et al.® using the BCSB. They pointed out that most
of the subjects were classified with a dysexecutive MCI, con-
dition known as a possible intermediate between normal
cognitive decline of aging and dementia process®. This might
explain why functional variables and Clock Drawing test did
not discriminate AD and non-AD groups.

The ROC curve

The non-AD subjects presented cognitive impairment
especially in executive functions. In these patients, the area
under the ROC curve for the Clock Drawing test was very low
(0.61), demonstrating the inability of the BCSB to differenti-
ate AD from non-AD groups.

In the other tasks of executive functions such as inci-
dental memory, verbal fluency, the areas were between 0.70
and 0.80, showed low discriminative ability. Similar results
were described in Charchat-Fichman et al.’, using BCSB in
non-AD subjects.

The areas under the ROC curve of BCSB tests had values
above 0.70, except for the Clock Drawing test.

The variables of anterograde episodic memory (delayed
recall, immediate memory and learning) showed the great-
est ability to discriminate the group with AD and non-AD,
with areas under the ROC curve above 0.80. This result was
confirmed by logistic regression analysis that showed de-
layed recall as the main variable in the model. This model
could predict 83% of cases.

Takada et al. 2006° compared the accuracy of delayed re-
call task of BCSB in relation to the CERAD list of words. The
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