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Mattis Dementia Rating Scale (DRS)

Normative data for the Brazilian
middle-age and elderly populations

Maria Paula Foss', Viviane Amaral de Carvalho?, Thais Helena Machado?®,
Geraldo Cassio dos Reis?, Vitor Tumas®, Paulo Caramelli®,
Ricardo Nitrini”, Claudia Sellitto Porto®

ABSTRACT. Objective: To expand norms for the Mattis Dementia Rating Scale (DRS) for the Brazilian middle-age and elderly
populations. Methods: The DRS was administered to 502 individuals without cognitive deficits, 312 women and 190 men,
aged 50 years or over and with educational level ranging from 0 to 13 years or more. The sample was composed of subjects
who participated in other studies, from Caeté (Minas Gerais state), Ribeirdo Preto (Sdo Paulo state) and Sao Paulo (Séo Paulo
state). Participants were divided into four schooling groups (illiterate, 1 to 4 years, 5 to 12 years and 13 years or more).
The subjects were divided into four groups according to age (50 to 60, 61 to 70, 71 to 80, and 80 years or over). Results:
Normative data for DRS scores are expressed as percentile values. The group with lowest schooling and subjects older than
80 years had the worst scores. Conclusion: As expected, age and education were strongly correlated with DRS scores.
Illiterates and older old individuals performed worse than the other groups. These data might help to improve the accuracy
of the diagnosis of cognitive impairment and dementia in Brazilian middle-age and elderly populations.

Key words: DRS, illiterates, elderly, schooling, neuropsychological assessment.

MATTIS DEMENTIA RATING SCALE (DRS): DADOS NORMATIVOS PARA AS POPULAGOES BRASILEIRAS DE MEIA-IDADE E IDOSOS
RESUMO. Objetivo: Expandir normas para o Mattis Dementia Rating Scale (MDRS) na populagdo brasileira de meia idade
e idosa. Métodos: A MDRS foi aplicada em 502 individuos, 312 mulheres e 190 homens, com idade de 50 anos ou mais
e escolaridade de 0 a 13 anos ou mais anos. A amostra foi composta de sujeitos que participaram de outros estudos:
Caeté (Minas Gerais), Ribeirdo Preto (Sdo Paulo) e Sdo Paulo (Sao Paulo). Participantes foram divididos em quatro grupos
de escolaridade (analfabetos, 1 a 4 anos, 5 a 12 anos e 13 anos ou mais). Os sujeitos foram divididos em quatro
grupos de idade (50 a 60, 61 a 70, 71 a 80 e acima de 80 anos). Resultados: Dados normativos dos escores da MDRS
sdo apresentados em percentis. O grupo com menos escolaridade e sujeitos acima de 80 anos apresentaram escores
mais baixos. Conclusdo: Como esperado, idade e escolaridade foram fortemente correlacionados aos escores da MDRS.
Analfabetos e individuos muito idosos apresentaram pior desempenho que 0s outros grupos. Os dados podem ajudar a
melhorar a acurdcia para o diagndstico de prejuizo cognitivo e deméncia na populagéo brasileira de meia-idade e idosos.
Palavras-chave: DRS, analfabetos, idosos, escolaridade, avaliagdo neuropsicoldgica.

INTRODUCTION of Alzheimer’s disease (AD), but it has also
he Mattis Dementia Rating Scale (DRS)* been utilized for early detection of dementia,
was originally created for the diagnosis differential diagnosis between AD and other
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dementias, and dementia staging.?® The scale tasks are
groupedinto five subscales, each evaluating different cog-
nitive areas, namely, Attention, Initiation/Perseveration
(I/P), Construction, Conceptualization and Memory.

In the Brazilian population, Porto et al.” have dem-
onstrated the value of the DRS in differentiating 41
mild AD patients from 60 cognitively healthy controls
and have shown the importance of establishing norms
for this scale. To analyze the effects of age and schooling
on the performance of the tests, patients and controls
were separated into three age groups and three levels
of schooling. In this sample population, the effects of
education were more evident than the effects of age. The
cut-off for total score was 122, yielding 91.7% sensitiv-
ity and 87.8% specificity.

Foss et al.® analyzed the influence of low schooling
and illiteracy on DRS performance in a group of cogni-
tively healthy elderly with a broad distribution of edu-
cational level. The influence of schooling was studied in
62 controls and the total sample was divided into five
groups of schooling: illiterates; 4 years; 8 to 9 years; 11
to 12 years and 15 to 16 years. Education interfered
with individual performance on the DRS and illiteracy
was a determinant factor of lower DRS scores.

As the previous studies were based on small sam-
ples, the generalization of these normative data is very
limited. Hence, the aim of the present study was to ex-
pand the norms for the Mattis Dementia Rating Scale
(MDRS) for the Brazilian population.

METHODS

Overall, 502 individuals participated in these study,
consisting of 312 women and 190 men, aged 50 years to
93 years old and with a wide distribution of educational
level attained. The sample comprised healthy individu-
als who participated in other studies conducted in Caeté
(Minas Gerais state), Ribeirdo Preto (Sdo Paulo state)
and S3o Paulo (S3o Paulo state). Exclusion and inclusion
criteria were described in previous studies.”*°

In order to investigate the influence of schooling on
DRS performance, individuals were divided into four
schooling groups: illiterates, 1 to 4 years of schooling
(sch 1), 5 to 12 years of schooling (sch 2), and an above
13 years of schooling (sch 3). To be classified as illiter-
ate the subject must have never been to school and be
unable to read the sentence “Close your eyes” from the
Mini-Mental State Examination (MMSE). In order to
analyze the interference of age on test performance,
this variable was divided into four groups: Group 1 from
50 to 60 years, Group 2 from 61 to 70 years, Group 3
from 71 to 80 years and Group 4 over 80 years.
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The DRS was applied to all subjects in a single in-
dividual session and in the order recommended by the
author. It should be noted that DRS tasks are presented
in a fixed order, and only the Attention tests are not
grouped in a sequence, as they also serve as distractors
for the Memory subscale. Within each subscale, the
most difficult tests are presented in first and second
place and, if performed well, subsequent items in the
subscale are credited as being performed correctly. The
advantage of this procedure is that it allows shortening
of the total testing time for individuals whose cognitive
function is better preserved.

The number of points credited for the correct re-
sponse varies in accordance with the tasks and the to-
tal points in each subscale score provide a partial score
for that subscale. The partial scores are Attention, 37
points; Initiation/Perseveration (I/P), 37 points; Con-
struction, 6 points; Conceptualization, 39 points; and
Memory, 25 points. The maximum total possible score
is 144 points.

All participants signed a written informant con-
sent form and the study was approved by the respec-
tive Research Ethics Committees of the Hospital das
Clinicas of the University of Sio Paulo School of Medi-
cine, the Hospital das Clinicas of University of Sio
Paulo at Ribeirdo Preto, and of the Federal University of
Minas Gerais.

Data analyses. The statistical analyses were conducted
with the SPSS statistical software package version 17.0
for Windows and p-values of 0.05 or less were consid-
ered statistically significant.

Demographic variables (age, education and gender)
were correlated to DRS scores (subscales and total score)
using Pearson’s tests (r). Also, the demographic vari-
ables (age and education) were compared to DRS scores
(subscales and total score) by the independent samples
test for multiple comparisons (ANOVA) and Tukey’s
post hoc test. DRS scores were transformed into percen-
tiles and z-scores and subsequently into T-scores.

RESULTS

The demographic information of this study group is
shown in Table 1. Mean educational level was 8.00 years
(Standard Deviation (SD)=5.28), with a greater number
of individuals having 1 to 4 years of schooling. In rela-
tion to age, the mean was 71.00 years (SD=8.70), with a
greater number of subjects aged 70 to 80 years (Table 1).
Females comprised 62% of the study group, with 38%
males. The illiterates comprised 15 women and 10 men,
aged 75.12+6.83 years.
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Correlation of DRS scores and demographic data are
shown in Table 2. Age and education were more strongly
related to DRS scores than gender. Nonetheless, in the
Attention subscale a significant correlation between
gender and DRS scores was observed, with women per-
forming worse than men.

Analyses of DRS scores according to educational
level yielded significant differences on the Attention
subscale (illiterates < schl < sch2 < sch3); Initiation/
Perseveration subscale (illiterates < schl < sch2 < sch3);
Construction (illiterates < schl < sch2 and sch3); Con-
ceptualization subscale (illiterates < schl < sch2 < sch3);
Memory subscale (illiterates < schl < sch2 < sch3); and
in total score (illiterates < schl < sch2 < sch3). As ex-
pected, groups with higher education had better scores
than the other groups.

The age groups showed significant differences in the
DRS scores for the Attention subscale (group age 1 >
group age 3, group age 1 > group age 4, and group age
2 > group age 4), for the Initiation/ Perseveration sub-
scale (group age 1 > group age 3, group age 1 > group age
4, and group age 2 > group age 4), for the Construction
subscale (group age 1 > groups 3 and 4), for the Con-
ceptualization (group age 1 > groups age 2, 3 and 4), for
the Memory (groups age 1 and 2 > group age 4) sub-
scales and for total DRS score (group age 1 > group age
3, group age 1 > group age 4, and group age 2 > group
age 4). In conclusion, group age 1 (youngest individu-
als) had higher scores than all the remaining groups,
with group age 4 (oldest individuals) showing the worst
scores.

Since the main purpose of the study was to expand
DRS normative data for Brazil, the amount of people in
each group according to age and education was strati-
fied according to their significance so as to represent
the population and its clinical relevance for Brazilian
standards (education standards). However, other analy-
ses were performed yielding interesting results, such as
significant differences in the total DRS score between
ages (> 85 years < 66 to 70 years < 56 to 60 years), but
no significant differences between 75 to 85 years and 61
to 65 years, suggesting more differences for age division
decades, in accordance with our tables.

In relation to schooling, illiterates performed signifi-
cantly worse than their literate counterparts. Additional
differences were observed for 1 and 2 years < 3 and 4
years < 11 and 12 years < 15 and 16 years < 16+ years
of schooling). There were no significant differences be-
tween the groups with 5 to 10 years of education.

Normative data for DRS scores in the Brazilian
older population are expressed as percentile values in
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Table 1. Demographic data (n=502).

n %
Education Illiterates 25 4.98%
1-4 years 190 37.65%
5-12 years 176 35.06%
>13 years 112 22.31%
Age (years) 50-59 years 46 9.16%
60-69 years 165 32.87%
70-80 years 231 46%
>80 years 60 12%
Gender Male 190 37.85%
Female 312 62.15%

Table 2. Correlations of DRS subscales and total score with demographic
variables.

Age Gender  Education
r r r
Attention -0.16* -0.095* 0.44*
Initiation / Perseveration —0.26™ 0.074 0.46™
Construction —0.15™ —0.059 0.37
Conceptualization —0.23* —0.053 0.56™
Memory -0.20™ 0.010 0.36™
Total score -0.28™ -0.017 0.59

*: 0.05; **p: 0.01

Tables 3 to 5 for persons with 1-4 years of schooling (for
those with other educational levels, the data are given
in Tables 6 to 15, available at www.demneuropsy.com.
br. Mean scores for the whole sample (n=502) were
35.04+1.95 for the Attention subscale, 34.19+3.52
for Initiation/Perseveration, 5.58+1.05 for Construc-
tion, 33.98+4.83 for Conceptualization, 22.89+2.65 for
Memory and, finally, 131.7+10.99 for total score. How-
ever, in accordance with the large variation in age and
education, the data are better represented by years of
schooling and age.

DRS scores decreased with age and in those indi-
viduals with fewer years of schooling. (Tables 3 to 14).
iterates presented worse results than all the educated
groups (p<0.001) and their results should therefore be
separated from the others as part of these Brazilian
norms (Table 15). Due to the small number of illiterates
in this sample it was not possible to allocate them into
age groups as was done for individuals with the other
educational levels.
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Table 3. Percentiles for subjects with 1-4 years of schooling and 50 to 60 years of age (n=16).

Percentile Attention I/P Construction Conceptualization Memory Total
1 33 28 6 27 19 125
5 33 28 6 27 19 125
10 33.7 30.1 6 29.8 19 126.4
25 34.25 32 6 34 21.25 130.2
50 35 35 6 37 24 134
75 36 36 6 37 24.75 137.7
90 36 37 6 39 25 138.3
Mean 35 34 6 35.6 22.87 1337
SD 0.93 2.6 0 324 2.125 4.38
Table 4. Percentiles for subjects with 1-4 years of schooling and 61 to 70 years of age (n=57).
Percentile Attention I/P Construction Conceptualization Memory Total
1 29 19 0 16 14 95
5 29 24 3.55 25 17.65 104
10 31 29 4 27 20 117
25 33 3 5 29 21 124
50 345 35 6 325 23 129
75 36 36.25 6 36 24 135.25
90 36.9 37 6 38 25 138
Mean 3441 33.36 5.36 32.26 22.58 127.9
SD 2.02 3.949 112 454 2.37 9.77
Table 5. Percentiles for subjects with 1-4 years of schooling and 71 to 80 years of age (n=107).
Percentile Attention I/P Construction Conceptualization Memory Total
1 27 21 1 17 17 101
5 31.7 25.85 3 22 19 108.85
10 33 27 3.7 24.7 20 117
25 34 30 5 29.25 22 123
50 35 33 6 32 23 129
75 36 36 6 35 25 134
90 37 37 6 37 25 138
Mean 34.82 32.75 5.46 31.79 23 127.8
SD 1.81 3.66 1.1 46 1.90 8.88
DISCUSSION pairment and to avoid misdiagnoses. Previous studies

Normative data for Brazilian elderly is necessary to
characterize this population without neurological im-

with the DRS were conducted in Brazil”® on small nor-
mative samples. Notably, there are no robust normative
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data for the Mattis Dementia Rating Scale (MDRS) in
the Brazilian population, justifying this study’s objec-
tive of expanding preliminary data.

Age and education were correlated with DRS scores
confirming the results of previous studies”®''* and the
importance of these variables to these scores. These
variables affected the performance on the DRS total
score and all subscales, suggesting the adjustment of
scores by age and education to improve diagnostic ac-
curacy. Gender correlated only with scores on the Atten-
tion subscale with worse performances for women.

Monsch et al.’® also failed to encounter any signifi-
cant differences in DRS scores for gender, but this was
not true for age and education. Bank et al.'” obtained
correlation of DRS total score with all demographic
data, including gender, age, education and race, a vari-
able not assessed in our study. Rilling et al.’® found cor-
relation and shared variance of DRS scores with gender
accounting for 3% of the variance, age (7%) and educa-
tion (17%) among African Americans, emphasizing the
higher effect of education on these scores. In the study
by Pedraza et al.,** age and education were significantly
associated with DRS total score and subscales. Gender
was associated with the Construction subscale. Mean
Construction scores differed significantly for men and
women only between the ages of 80 and 84.

In the study by Rosselli et al.,** the effect of education
and gender on total MMSE scores was analyzed using the
“serial 7’s” (attention) and the “backward spelling” (work-
ing memory) items. Women scored significantly lower
than men on the MMSE “serial 7’s”. In another study em-
ploying the MMSE, " women withless than 3 years of edu-
cation scored significantly lower than men with the same
educational level whereas no gender differences were
observed in the groups with higher levels of schooling.

Education also accounted for significant differences
between illiterate and literate subjects. In our study, in-
dividuals with higher education had better performance
than all the other groups. Literacy is significantly associ-
ated with virtually all neuropsychological measures and
the impact of literacy is reflected in different spheres of
cognitive functioning. Learning to read reinforces and
modifies certain fundamental abilities, such as verbal
and visual memory, phonological awareness, and visuo-
spatial and motor skills.’* Ostrosky-Solis et al.*° ana-
lyzed the performance of 64 illiterate normal subjects
on neuropsychological tests and the largest educational
effect was noted in constructional abilities, language,
phonological verbal fluency and conceptual functions.
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In a study conducted in Brazil with the DRS,® 62
controls without neuropsychiatric disorders aged 65 to
75 years were distributed into five groups according to
schooling level . The first group was composed of illiter-
ates, followed by 4 years, 8 to 9 years, 11 to 12 years
and 15 to 16 years of schooling. Illiterates had the worst
scores compared with all the other literate groups whose
scores rose with increased years of education. Illiteracy
and low education were determinant factors for worse
DRS scores, where this was also the case in the present
study. For total DRS scores, a tendency toward stability
was observed for 5 to 10 years of education.

Total and subscale scores showed differences in re-
lation to age, with worse performances associated with
older ages. For DRS total score, a tendency of difference
in score between decades was observed. Bennett et al.!
showed, in a sample of 82 nondemented nursing home
residents aged 80 to 99 with a mean educational level of
11 years, that a large percentage performed in the im-
paired range on the DRS, particularly on the Initiation/
Perseveration and Conceptualization subscales and also
on total score. In the study of Ostrosky-Solis et al.,?’ the
aging effect was noted in visuoperceptual and memory
scores.

In conclusion, for the elderly Brazilian population,
education represents a determinant factor for DRS
scores. As the validity of a normative group will depend
on the similarity between the examinee and the demo-
graphic features of the normative sample, it is preferable
to present normative samples in relation to age and ed-
ucation rather than by only one of these variables. This
is necessary since the Brazilian population has a large
variation in socioeducational and demographic data.

The present normative data expands and integrates
different studies with the DRS for the elderly Brazilian
population. It is now necessary to include other regions
of this large country to render this more representa-
tive of the entire middle-age and elderly populations.
Also, further work should include more participants in
the age ranges of 50 to 60 years and over 80 years, in-
crementing our findings. As evidenced, there are some
limitations to our study and practitioners must there-
fore also rely on their clinical judgment when analyzing
DRS results.

This work can contribute to research and clinical as-
sessment of cognitive aging and also indirectly to de-
mentia diagnosis. We believe these normative data will
help avoid overdiagnosis and improve the accuracy of
the diagnosis of dementia in Brazil.
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Tables 6 to 15
Table 6. Percentiles for subjects with 1-4 years of schooling and over 81 years of age (1=34)
Percentile Attention I/P Construction Conceptualization Memory Total
1 30 27 2 16 15 97
5 30.45 27.9 29 18.25 15.9 102.4
10 319 29 4 219 18.8 113.5
25 34 32 6 29 21 124
50 35 34 6 335 23 1315
75 36 36.7 6 37 24.75 135
90 36 37 6 38 25 139
Mean 34.46 337 5.68 32.25 22.28 128.39
SD 1.64 2.94 0.90 5.9 2.66 10.31
Table 7. Percentiles for subjects with 5-12 years of schooling and 50 to 60 years of age (n=18).
Percentile Attention I/P Construction Conceptualization Memory Total
1 34 32 4 30 22 127
5 34 32 4 30 22 127
10 34 329 58 309 229 130.6
25 35 33.75 6 34.50 23 134
50 36 36 6 37 24 138
75 36.25 37 6 38 25 139.25
90 37 37 6 39 25 142
Mean 35.72 35.44 5.89 36 24 137
SD 0.96 1.76 047 29 0.84 39
Table 8. Percentiles for subjects with 5-12 years of schooling and 61 to 70 years of age (n=80).
Percentile Attention I/P Construction Conceptualization Memory Total
1 31 28 5 24 14 117
5 33 32 5 30 20 129
10 33 33 5 31 21 129
25 34 35 6 34 23 133
50 36 37 6 36 24 136
75 37 37 6 37 25 140
90 37 37 6 38 25 142
Mean 35.39 35.61 5.87 35.33 23.69 135.99
SD 1.42 1.91 0.33 2.90 1.83 4.70
Table 9. Percentiles for subjects with 5-12 years of schooling and 71 to 80 years of age (n=63).
Percentile Attention I/P Construction Conceptualization Memory Total
1 30 20 4 23 12 98
5 32 252 5 282 18.4 116.4
10 33 29.4 54 30 20 125.4
25 35 33 6 31 22 129
50 36 35 6 36 24 134
75 37 37 6 37 24 138
90 37 37 6 39 25 141
Mean 35.48 33.98 5.89 34.51 22.92 132.77
SD 1.54 3.65 0.36 3.62 2.41 7.83




Table 10. Percentiles for subjects with 5-12 years of schooling and over 81 years of age (n=15).

Percentile Attention I/P Construction Conceptualization Memory Total
1 31 26 6 30 19 125
5 31 26 6 30 19 125
10 322 28.4 6 30.6 19 126.2
25 34 31 6 34 20 130
50 36 35 6 37 23 132
75 36 36 6 38 25 137
90 36 36 6 39 25 140.8
Mean 35 33.67 6 35.73 22.6 133
SD 1.46 3.06 0 2.94 222 4.69
Table 11. Percentiles for subjects with more than 13 years of schooling and 50 to 60 years of age (n=23)
Percentile Attention I/P Construction Conceptualization Memory Total
1 34 35 6 3 20 134
5 34 35.2 6 316 20.40 134.40
10 34.40 36.40 6 35.2 22 136.8
25 36 37 6 37 23 139
50 36 37 6 39 24 141
75 37 37 6 39 25 143
90 37 37 6 39 25 143.6
Mean 36.26 36.87 6 37.83 23.65 140.61
SD 0.96 0.46 0 1.92 1.26 2.46
Table 12. Percentiles for subjects with more than 13 years of schooling and 61 to 70 years of age (n=37).
Percentile Attention I/P Construction Conceptualization Memory Total
1 33 32 2 31 19 132
5 34.8 33.8 4.7 32.8 217 132.9
10 35.0 34 5 34 23 134.6
25 36 35.50 6 37 24 139
50 36 37 6 38 24 140
75 37 37 6 39 25 142
90 37 37 6 39 25 144
Mean 36.24 36.24 5.81 37.38 24.11 139.78
SD 0.92 1.23 0.70 1.98 115 323
Table 13. Percentiles for subjects with more than 13 years of schooling and 71 to 80 years of age (n=41).
Percentile Attention /P Construction Conceptualization Memory Total
1 33 33 5 25 20 123
5 34 3341 5 27.2 20 124.4
10 34.2 34 52 30 21 131
25 35 360 6 36.5 23 137.5
50 36 37 6 38 25 140
75 37 37 6 39 25 142
90 37 37 6 39 25 143
Mean 35.88 36.32 5.90 36.61 23.83 138.54
SD 1.00 119 0.30 348 1.56 513




Table 14. Percentiles for subjects with more than 13 years of schooling and over 81 years of age (n=11).

Percentile Attention I/P Construction Conceptualization Memory Total
1 34 31 5 33 19 129
5 34 31 5 33 19 129
10 34 31.2 5.2 33.2 19.2 129.4
25 35 33 6 36 22 132
50 36 36 6 37 24 137
75 36 37 6 38 25 139
90 37 37 6 38.8 25 140.8
Mean 35.64 34.82 5.82 36.64 23.09 136
SD 1.03 218 0.60 1.74 2.02 3.89
Table 15. Percentiles for illiterates on the DRS subscales and total score (n=25).
Percentile Attention I/P Construction Conceptualization Memory Total
1 20 22 0 15 7 74
5 22.4 22 0 15.6 79 76.7
10 28 22 06 19 10.6 83.6
25 29 23.5 1 20.5 135 915
50 31 28 2 23 16 103
75 34 32 4 29 185 1
90 35 33.8 44 304 23 126.4




