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ABSTRACT - Diagnosis of dementia is a challenge in populations with heterogeneous educational back-
ground. Objective: To compare the accuracies of two delayed recall tests for the diagnosis of dementia
in a community with high pro p o rtion of illiterates. Method: The delayed recall of a word list from the
CERAD battery (DR-CERAD) was compared with the delayed recall of objects presented as line drawings
f rom the Brief Cognitive Screening Battery (DR-BCSB) using ROC curves. Illiterate (23 controls and 17 patients
with dementia) and literate individuals (28 controls and 17 patients with dementia) were evaluated in a
community-dwelling Brazilian population. Results: The DR-BCSB showed higher accuracy than the DR-
CERAD in the illiterate (p=0.029), similar accuracy in the literate individuals (p=0.527), and a trend for high-
er accuracy in the entire population (p=0.084). Conclusion: the DR-BCSB could be an alternative for the
diagnosis of dementia in populations with high proportion of illiterates.

KEY WORDS: dementia, Alzheimer’s disease, memory, neuropsychological tests, educational status,
illiteracy.

Comparação entre dois testes de recordação tardia para o diagnóstico de demência

RESUMO - O diagnóstico de demência é um desafio em populações com heterogeneidade educacional.
Objetivo: Comparar as acurácias de dois testes de re c o rdação tardia no diagnóstico de demência em comu-
nidade com alta prevalência de analfabetos. Método: O teste de re c o rdação tardia de lista de palavras
da bateria CERAD (RT-CERAD) foi comparado com o de re c o rdação tardia de figuras simples da bateria de
testes neuropsicológicos breves (RT-BTNB), utilizando-se curvas ROC. Indivíduos analfabetos (23 controles
e 17 pacientes com demência) e alfabetizados (28 controles e 17 pacientes com demência) foram avalia-
dos em uma comunidade brasileira. Resultados: O RT-BTNB demonstrou maior acurácia que a RT- C E R A D
e n t re os analfabetos (p=0,029), acurácia similar nos indivíduos alfabetizados (p=0,527), e tendência a maior
acurácia na população inteira (p=0,084). Conclusão: A RT-BTNB pode ser uma alternativa para o diagnós-
tico de demência em populações com alta prevalência de analfabetos. 

PA L AV R A S - C H AVE: demência, doença de Alzheimer, testes neuropsicológicos, analfabetismo, escolaridade.

Delayed recall tests have high accuracy for demen-
tia diagnosis, especially for Alzheimer’s disease (AD)1.
The delayed recall of a word list from the Consort i u m
to Establish a Registry for Alzheimer’s disease (CER-
AD) neuropsychological battery (DR-CERAD) is a wide-
ly used test that has shown good correlation between
specificity and sensitivity2, besides being highly accu-
rate in the diagnosis of AD3 , 4 or dementia5. In this
test, the words are originally presented to the sub-
ject through a printed list, which is read aloud by the
subject. However, the list must be read aloud by the

examiner if the subject is illiterate or is unable to
read due to visual processing disturbances4. It is pro b-
able that this distinct form of presentation determ i-
nes a less favorable encoding condition for the illit-
erates6, making this test less sensitive for the evalu-
ation of population with a high pro p o rtion of illit-
erates.

A test that can be applied equally, re g a rdless of
the subject’s education, could accordingly be more
adequate for a neuropsychological evaluation. Thus,
the delayed recall of simple objects presented as line
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drawings from the Brief Cognitive Screening Battery
( D R - B C S B )6 , 7 could be an alternative to the DR-CER-
AD, in the diagnostic approach of dementia in pop-
ulation with heterogeneous educational backgro u n d .

In a recently published paper6, no diff e rence in
performance was found when illiterate and literate
nondemented individuals were compared using the
DR-BCSB6. On the other hand, significant difference
in perf o rmance was observed according to educatio-
nal status (literate individuals had a significant supe-
rior performance) in the DR-CERAD6. Based on that,
this study aims to compare, in the diagnosis of de-
mentia, the accuracy of the DR-CERAD neuro p s y c h o-
logical battery, with the accuracy of the DR-BCSB
applied to a population comprising illiterate and lit-
erate individuals.

METHOD
In June, 2000, in the incidence arm  of a Brazilian epi-

demiological study on dementia, 1119 individuals aged 68
years or more were screened in the town of Catanduva,
S o u t h e a s t e rn Brazil8. After the screening phase, a more
t h o rough diagnostic evaluation was perf o rmed on individ-
uals with suspected dementia (scores above five at Pfeff e r
Functional Activities Questionnaire [PQAQ]9 and below spe-
cific education-adjusted scores at the Mini-Mental State
Examination [MMSE]1 0). The cut-off scores employed for
MMSE were higher than previously pro p o s e d1 1 so that scre e-
ning was more sensitive (27 for subjects with more than
seven years of schooling; 24 for the ones with one to sev-
en years of schooling and 19 for illiterates). The evaluation
was aimed at obtaining a cognitive profile for each subject
and comprised clinical history, physical and neuro l o g i c a l
examination and neuropsychological tests [including, besi-
des the delayed recall tests, the MMSE, verbal fluency (ani-
mals/minute), the modified Boston nam ing test and con-
s t ructional praxis test from the Brazilian version of the CER-
A D4; verbal fluency (fruits/minute), the clock drawing test1 2,
the BEHAVE-AD13, and the Cornell Scale for Depression in
Dementia14], such that a cognitive profile for each subject
could be obtained. Dementia severity was rated using the
clinical dementia rating scale (CDR)1 5. For each case, the
diagnosis of dementia was made in a consensus meeting
between nine neurologists and one psychiatrist, and was
based on the DSM-IV criteria16.

The diagnosis of AD was established according to the
criteria from the NINCDS-ADRDA (National Institute of
N e u rological and Communicative Disorders and Stroke -
A l z h e i m e r’s Disease and Related Disorders Association)1 7.
Vascular dementia (VaD) or cere b rovascular  disease with
AD diagnoses were based on the National Institute of Neu-
rological Disorders and Stroke-Association Intern a t i o n a l e
pour la Recherche et L’Enseigment en Neurosciences (NINDS-
AIREN) criteria18. McKeith et al. criteria19 was used for de-
mentia with Lewy bodies cases. Other diagnoses were made
based on usual criteria.  The evalua tion was supplement-
ed by laboratory tests and brain computed tomography, so

as to rule out other etiologies for dementia. In-depth des-
cription of methods have been published in recent stud-
ies8,20.

Fifty incident cases of dementia were diagnosed, 25
being CDR 1, nine CDR 2 and 16 CDR 3. Only patients with
CDR 1 or 2 were included in the present study. The patients
w e re divided in two groups: dementia-illiterates, which
was composed by 17 individuals with less than one year of
school attendance, considered by themselves unable to
read and unable to read “close your eyes” from the MMSE;
and dementia-literates with 17 individuals w ith one year
or more of schooling. 

AD was diagnosed in 21 cases (9 of which were illiter-
ate). Among AD cases, there were 5 cases diagnosed as
being possible AD and 4 cases of probable AD in the illit-
erate population. Am ong literates, there were 5 cases of
possible AD and 7 cases of probable AD. Other diagnoses
found were: VaD (6 cases), dementia associated with Parkin-
son’s disease (3 cases), AD with cerebrovascular disease (1
case), dementia with Lewy bodies (1 case), Huntington’s
disease (1 case) and 1 case of undetermined etiology.

The control group w as drawn from the same popula-
tion evaluated in Catanduva and was composed of individ-
uals with no history of memory deficits or who had solely
mild complaints. Their results in the MMSE were above edu-
cation-adjusted scores and their score in the Pfeff e r
Q u e s t i o n n a i re of Functional Activities below 6 points. Fur-
t h e rm o re, individuals with previous history of stroke or
symptoms suggestive of depression (equating to score abo-
ve seven in the Cornell scale for depression) were exclud-
ed from the control group, so that the final control gro u p
was composed of 51 people: 23 illiterates (contro l - i l l i t e r -
ate group) and 28 individuals with one year or more of
schooling (control-literate group).

The characteristics of each group according to age, gen-
der and schooling years are presented in Table 1. In the illit-
erate population, no diff e rence was found re g a rding gen-
der distribution (p=0.481) between the control and the de-
mentia groups, whereas the dementia group was signifi-
cantly older than the control group (p=0.002). In the liter-
ate population, the dementia group was also older (p<
0.001) and had more women (p=0.045) than the contro l
group, although no difference was seen concerning years
of schooling (p =0.797).

When the two groups of patients with dementia (liter-
ate and illiterate) were compared, they did not differ accor-
ding to age (p=0.496) or gender (p=1.0), while the two con-
t rol groups differ according to gender (p=0.004) but not
to age (p=0.608). 

R e g a rding the severity of dementia, there were 14 cas-
es classified as CDR 1 and three cases as CDR 2 in the demen-
tia-illiterates group, while there were 11 cases classified as
CDR 1 and 6 cases as CDR 2 in the dementia-literates gro u p
(p=0.244).

For the DR-CERAD, ten separately printed words were
shown to the subject, such that one new word was pre s e n t-
ed every two seconds. At the same time, the subject  was
asked to read each word aloud (in cases of illiteracy, the
p resentation was made by the examiner, who read out the
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words for the subject). The list was displayed three times,
and after each presentation the subject was asked to re c a l l
as many words as possible (this being the word list memo-
ry task). Then the subject was requested to copy four geo-
metric drawings (constructional praxis), and after this inter-
f e rence, the subject was requested to recall as many word s
of the list as he or she could, this being the delayed recall
of a word list. 

For the DR-BCSB, a paper sheet with ten line drawings
was displayed to the subject. First, the subject was re q u e s t-
ed to name each drawing. Soon after that, the sheet was
placed out of view, and the subject was asked to recall the
drawings (incidental memory). The sheet was then shown
to the patient again twice (for thirty seconds each time),
and recall was requested after each presentation (immedi-
ate memory and learning tests). After an interf e rence con-
stituted by a verbal fluency test (number of fruits said in
one minute) and the clock drawing test the subject was
asked to recall as many items as he or she could, this being
the DR-BSCB score. 

The accuracy of each test was obtained by the calcula-
tion of the area under the ROC (receiver operator charac-
teristic) curve (AUC-ROC) and diff e rences between AUC-
ROC were ascert a i n e d2 1. The analyses were perf o rmed com-
paring all dementia cases (CDR 1 or 2) with controls in the
literate and in the illiterate groups. A separate analysis was
also performed for AD cases. 

The results were analyzed by means of two statistics
p rograms: Medcalc and the Statistical Package for the Social
Sciences for Windows (SPSS), version 10.0. Data in scale vari-
ables were analyzed with Mann-Whitney nonpara metric
test and nominal data were compared using chi square test.
It was admitted =5% for statistically significant diff e r-
ences.

This study was approved by the Ethics Committee of
Hospital das Clínicas, University of São Paulo School of
Medicine. Every subject (or a relative, when appropriate)
was informed about the study prior to the evaluation, sign-
ing thereafter an informed consent term.

RESULTS
The scores in the DR-CERAD and DR-BCSB were

c o m p a red between the dementia (dementia-literate

and dementia-illiterate) groups and the control (con-
t rol-literate and control-illiterate, respectively) gro u p s .
In every single analysis a statistically significant diff e-
rence (p<0.001) in perf o rmance between the demen-
tia and the control groups was observed, so that the
c o n t rol groups had higher scores in each test than
the respective dementia group.

T h e re was a statistically significant diff e re n c e
between the accuracy of the DR-CERAD and the accu-
racy of the DR-BCSB in the diagnosis of dementia
among the illiterates, as the latter showed higher
accuracy (p=0.029). No diff e rence was found in accu-
racy between these two delayed recall tests when
only the literate individuals were considered (p=
0.527), while there was a trend for higher accuracy

Table 1. Means (± standard deviation) regarding age, schooling years and tests’ scores and gender distribution in each group.

Control-illiterates Dementia-illiterates Control-literates Dementia-literates

Age 74.04 ± 5.00 79.65 ± 5.26 73.57 ± 5.87 81.35 ± 7.00

Gender* 7M:16W 7M:10W 20M:8W 7M:10W

Schooling years 0 0 3.82 ± 3,31 3.82 ± .322

Delayed recall of drawings 

from the BCSB (score) 6.87 ± 1.51 1.60 ± 1.84 7.26 ± 1.56 2.00  ± 2.00

Delayed recall of  a word list 

test from the CERAD battery (score) 3.70 ± 2.09 1.07 ± 1.16 4.96 ± 1.34 0.94 ± 1.24

*M, men; W, women.

Graph 1. ROC curves for the entire population (literates and

illiterates).
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Graph 2. ROC curves for the illiterate population. Graph 3. ROC curves for the literate population.

Table 2. AUC-ROC, 95% confidence interval, cut-off, sensitivity and specificity for each test, considering the entire population sample.

AUC-ROC 95% CI Cut-off Sensit. Specif.

Delayed recall of simple objects presented 

as line drawings from the BCSB 0.977 0.917 – 0.997 4 90.3 98

Delayed recall of  a word list test from the

CERAD neuropsychological battery 0.929 0.849 – 0.974 1 81.2 94.1

Table 3. AUC-ROC, 95% confidence interval, cut-off, sensitivity and specificity for each test, considering illiterates.

AUC-ROC 95% CI Cut-off Sensit. Specif.

Delayed recall of simple objects presented 

as line drawings from the BCSB 0.975 0.864 -  0.995 4 93.3 95.7

Delayed recall of a word list test from the 

CERAD neuropsychological battery 0.845 0.691 – 0.941 1 80 87

Table 4. AUC-ROC, 95% confidence interval, cut-off, sensitivity and specificity for each test, considering literates.

AUC-ROC 95% CI Cut-off Sensit. Specif.

Delayed recall of simple objects presented 

as line drawings from the BCSB 0.980 0.882–0.996 4 87.5 100

Delayed recall of a word list test from the 

CERAD neuropsychological battery 0.993 0.904–1.000 3 94.1 92.9

of the DR-BCSB for the entire population (p=0.084).
The ROC curves and the AUC-ROC, as well as the com-
parison between the AUC-ROC for each test are
shown in Graphs 1, 2 and 3 and Tables 2, 3 and 4.

Tables 2, 3 and 4 also include cut-off, sensitivity and
specificity for each test.

AD cases analysis – AD cases were also separated
in two groups: the AD-illiterate group (with nine
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individuals) and the AD-literate group (with 12 indi-
viduals).

The AD-illiterates group was composed of thre e
men and six women and had a mean age of 79.89
(±5.11) years. No diff e rences re g a rding age (p=0.06)
or gender distribution (p=0.874) were found when
the AD-illiterate and the control-illiterate gro u p s
were compared.

The AD-literate group, with five men, had mean
age of  82.67 (±5.97) and mean schooling years of
3.33 (±2.84). No statistically significant diff e rence with
the control-literate group was found on schooling
years (p=0.818) and gender distribution (p=0.075),
but the AD-literate group was older than the con-
trol group. (p<0.001).

Considering the entire sample of AD cases, the
AUC-ROC was 0.980 (CI 95% 0.915-0.998) for the DR-
BCSB and 0.931 (CI 95% 0.846-0.977) for the DR-CER-
AD. Again, a trend for significance was observed (p=
0.08). Within the illiterate population, a diff e re n c e
was found in accuracy between tests (p=0.028), as
the AUC-ROC for the DR-BCSB test was 0.998 (CI 95%
0.886-1.000) and for the DR-CERAD was 0.850 (0.680-
0.950). Among individuals with one or more years of
schooling, no difference in accuracy for the diagno-
sis of AD was found between tests (p=0.369). The
AUC-ROC for the DR-BCSB was 0.974 (CI 95% 0.864-
0.996) and for the DR-CERAD was 0.994 (0.900-1.000).

DISCUSSION

Low educational status, while being associated
with higher prevalence of dementia among diff e r-
ent populations2 0 , 2 2 , 2 3, re p resents a challenge when
evaluating individual with suspected dementia. Indi-
viduals with lower educational level may perf o rm
worse on certain neuropsychological tests, conse-
quently creating an educational bias in the diagnos-
tic approach of dementia. There is also a relative pau-
city of studies focusing specifically on neuropsycho-
logical tests for illiterates, and thus on the diagnosis
of dementia in a group that composes a significant
fraction of the elderly population in developing coun-
tries. There lies the need of adequate tools for the
evaluation of populations with mixed educational
background.

Both delayed recall tests showed high accuracy in
the diagnosis of dementia or AD (as re p o rted by pre-
vious studies3 , 4 , 5 , 7). However, when only illiterates
were considered, the DR-BCSB showed higher accu-
racy than the DR-CERAD. Similar results were obtai-
ned when only AD cases were analyzed. No diff e r-
ence was found between these tests for the diagno-

sis of dementia or AD in the literate groups, while
t h e re was a trend for significance when the entire
population was considered.

The disparity found among illiterates could be ex-
plained by the existence of two learning pathways
( a u d i t o ry and visual) in the delayed recall of simple
objects presented as line drawings from the BCSB, as
the individual sees and names the drawings, while
the delayed recall of a word list test limits learn i n g
to the auditory pathway in illiterate individuals. On
the other hand, literates may use both pathways for
m e m o ry formation in both tests, which could explain
the lack of diff e rence in accuracy between the tests.
When analyzing the entire population, the re s u l t s
f rom the literate population had probably masked
the difference found in the illiterate population. 

The number of individuals in each group is re l a-
tively small in this study, and there were age differ-
ences between dementia and control groups, either
among the illiterate or literate individuals, those with
dementia being older. Although this age difference
may have contributed to the higher accuracy of both
delayed recall tests for the diagnosis of dementia, it
p robably did not interf e re in our findings of better
accuracy of the delayed recall test from the BCSB be-
cause there were no age diff e rences either between
illiterates and literates with dementia or between
illiterates and literates of the control groups. Altho-
ugh there were more women in the illiterate gro u p ,
a previous study did not show gender influence on
the performance in these delayed recall tests6.

Summing up, applying the DR-BCSB in pre f e re n c e
to the DR-CERAD in the diagnostic approach of de-
mentia or AD (as similar results were found when
just the AD population was considered) may be jus-
tified when there is a high percentage of illiterates
in the population. A more extensive study, including
a higher number of individuals from diff e rent popula-
tions, is still necessary so that the results and conclu-
sions presented here may be further substantiated. 
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