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Objective: To validate the Rowland Universal Dementia Assessment Scale for use in Brazil (RUDAS-BR).
Methods: We first completed an English-Brazilian Portuguese translation and back-translation of the
RUDAS. A total of 135 subjects over 60 years of age were included: 65 cognitively healthy and 70 with
Alzheimer’s disease (AD) according to the DSM-IV and Neurological and Communicative Disorders
and Stroke/Alzheimer’s Disease and Related Disorders Association (NINCDS-ADRDA) criteria. All
participants completed an interview and were screened for depression. The receiver operating
characteristic curves of the RUDAS were compared with those of the Mini Mental State Examination
(MMSE) regarding the sensitivity and specificity of cutoffs, taking education into consideration.
Results: The areas under the curve were similar for the RUDAS-BR (0.87 [95%CI 0.82-0.93]) and the
MMSE (0.84 [95%CI 0.7-0.90]). RUDAS-BR scores o 23 indicated dementia, with sensitivity of 81.5%
and specificity of 76.1%. MMSE o 24 indicated dementia, with sensitivity of 72.3% and specificity of
78.9%. The cutoff score was influenced by years of education on the MMSE, but not on the RUDAS-BR.
Conclusions: The RUDAS-BR is as accurate as the MMSE in screening for dementia. RUDAS-BR
scores were not influenced by education. The RUDAS-BR may improve the cognitive assessment of
older persons who are illiterate or of lower educational attainment.

Keywords: Dementia; Alzheimer’s disease; education; psychiatric; tests/interviews; psychometric;
cognitive neuroscience; diagnosis and classification

Introduction

Dementia represents a significant problem in older adults,
impacting personal, family, and social welfare by increas-
ing costs to the healthcare system and family economy.1

However, diagnosing dementia and cognitive disorders
requires a complex workup including neuropsychological
assessment for the purpose of screening and assessing
the severity of limitations present in specific domains.2

Low literacy and educational attainment are important
risk factors for dementia,3,4 whereas higher education may
be protective by contributing to cognitive reserve through-
out the lifespan.5,6 Lower education impacts performance
on a number of neuropsychological tests, particularly when
test items tap into domains that are sensitive to specific
knowledge and abilities acquired in school.7,8

This issue directly impacts diagnostic accuracy for
dementia and cognitive disorders in the Brazilian older

adult population. Several publications have dealt with the
issue by trying to establish distinct cutoff scores for higher
and lower education levels, mainly with the Mini Mental
State Examination (MMSE).9,10 The MMSE is the most
commonly used instrument for cognitive screening; how-
ever, its validity is not fully clear when used among patients
with low education.10-13

The Rowland Universal Dementia Assessment Scale
(RUDAS) was developed in Australia as an easily admin-
istered test for detecting dementia across different cul-
tures that can be quickly conducted by primary health
care clinicians.14 The RUDAS is short, consisting of six
items that assess multiple cognitive domains (including
attention, language, memory and visuospatial abilities).
RUDAS scores range from zero to 30 points, and the test
can be administered in less than 10 minutes.15

In the initial study, the authors found that the RUDAS
can be directly translated into other languages, without
the need to change the structure or format of any item.13

The RUDAS has already been translated and utilized in
different countries.16-19 It is a useful cognitive evaluation
tool for patients with suspected cognitive impairment and
may be particularly preferable in patients from culturally
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and linguistically diverse populations, and among people
with low or no education.13,15

The cutoff score for RUDAS in different countries is
similar. The optimal cutoff score in Australia,14 Denmark19

and Malaysia20 was 23 points. In the Thai and Arabic
versions, the optimal cutoff scores were found to be
24 and 22, respectively.18,21 In Denmark, Nielsen et al.19

evaluated the diagnostic accuracy of the RUDAS in a
multicultural sample from a memory clinic and determined
an optimal cutoff score of 24 points.

In the original Australian version,14 the sensitivity and
specificity were 89% and 98%, respectively. In Denmark,19

a sensitivity of 69% and a specificity of 80% were
observed, and in RUDAS-Thai20 a sensitivity and speci-
ficity of 78.7% and 60.7%, respectively, obtained. In the
Arabic version,21 good sensitivity (83%) and specificity
(85%) were also evident.

The issue of diagnosing and assessing less educated
persons with dementia or other cognitive disorders has
not yet been resolved in Brazil. In order to bridge this gap,
we aimed to validate the RUDAS considering educational
level. This study presents the Brazilian Portuguese
validation of the RUDAS (RUDAS-BR).

Methods

Translation and back-translation of the Rowland Universal
Dementia Assessment Scale (RUDAS)

Initially, a translation of the original English version of the
RUDAS into Brazilian Portuguese was performed by an
independent translator who was fluent in both English and
Brazilian Portuguese. The translator had no prior knowl-
edge of neuropsychology or cognitive instruments. The
back translation was performed by a bilingual psychiatrist
with knowledge of cognitive instruments. The objective
was to check for any conceptual errors in translation.
The experimental version of the RUDAS-BR was tested
for comprehensibility with four subjects, two healthy older
adults (one with p 4 years of education, the other with
X 8 years of education) and two patients diagnosed with
Alzheimer disease (AD; one with p 4 years of education,
the other with X 8 years of education). Based on this pilot
study, it was determined that the translated RUDAS-BR
(online-only supplementary material, Appendix 1) demon-
strated adequate comprehensibility and no changes to the
original items of the RUDAS were necessary.

Participants

Study participants were selected according to the follow-
ing inclusion criteria: a minimum age of 60, either with or
without dementia. The exclusion criteria included: comor-
bid neurological or psychiatric disorders, as well as phy-
sical limitations or visual or hearing impairment that
precluded cognitive testing. Subjects with depressive
symptoms that did not fulfill the clinical criteria for a
depressive disorder were not excluded. A total of 135
elderly individuals (X 60 years) comprised the final
sample, including 65 healthy older adults and 70 older
adults with AD.

The 70 AD patients were recruited from a university
center and a military hospital. Clinical diagnosis of AD
according to the DSM-IV22 and National Institute of
Neurological and Communicative Diseases and Stroke/
Alzheimer’s Disease and Related Disorders Association
(NINCDS-ADRDA)2 was required, with a mild or moder-
ate stage of severity according to the Clinical Dementia
Rating (CDR).23 The diagnostic workup for the AD patients
included complete blood cell count, platelet count, glyce-
mia, triglycerides, total cholesterol and fractions, alkaline
phosphatase, glutamic oxaloacetic transaminase and glu-
tamic pyruvic transaminase, bilirubins, urea, creatinine,
total proteins, calcium, free T4 levels, TSH, VDRL, and
dosage of B12 and folates. Cranial Computed Tomo-
graphy scan or magnetic resonance imaging scan with
or without spectroscopy was also performed.

The control group was recruited from a research center
on aging, a private hospital, and a military hospital. Con-
trol participants were determined to be cognitively normal
by clinical evaluation and the MMSE, without neurological
or psychiatric diseases. Neurological or psychiatric dis-
eases were evaluated during the clinical assessment.
Imaging and laboratory evaluation were required of all
patients.

Procedures

This study was approved by the ethics committees
of Instituto de Psiquiatria, Universidade Federal do
Rio de Janeiro, and Hospital Naval Marcı́lio Dias, and all
participants provided written informed consent before any
procedure took place.

All participants completed a session ofapproximately
90 minutes, which included a structured interview to
collect demographic, physical, and mental health data,
as well as screening for depression (Geriatric Depres-
sion Scale-15 [GDS-15]),24 cognition (MMSE)12 and the
RUDAS-BR.

Interview and instruments

The interview consisted of questions regarding demo-
graphic, physical, mental health status data, health self-
perception, and memory self-perception. Demographic
data included age, years of education, marital status,
previous occupation, and number of children. The health
information component involved the participant’s history
of clinical and neuropsychiatric diseases and lifestyle. The
GDS-1525 is a self-report instrument with a dichotomous
response format (yes/no), which is commonly used for
clinical work and research. The 15-item version was used
for this study. The cutoff used was 6 points.24 The MMSE26

is a brief screening test for cognitive abilities that evaluates
orientation, attention, concentration, memory, calculation,
language, and praxis, with scores ranging from 0 to 30.10

The cutoff used was 13 points for illiterate participants,
18 points for those with an elementary or middle educa-
tion level (o 8 years), and 26 points for those with a high
education level (4 8 years).10

The RUDAS is a brief cognitive instrument consisting
of six items which test memory (registration and recall),
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body orientation, praxis, drawing, judgment, and language,
adding up to a total score of 30. Lower scores indicate
poorer cognitive function.14 The administration and scoring
guide for the original version are available online.27

Statistical analysis

Descriptive statistics were used for the demographic
and clinical characteristics of the AD patients and the
control group. ROC curve analysis was used to compare
the accuracy of the RUDAS and the MMSE for diagnos-
ing AD. Sensitivity, specificity, positive likelihood ratio
(LR) and negative LR were calculated using Stata 14.
The positive likelihood ratio was calculated as the ratio
between the proportion of true positives and the pro-
portion of false positives. The negative LR was obtained
by dividing the proportion of false negatives by the
proportion of true negatives. Values greater than one
are desirable for the positive likelihood ratio, and values
less than zero are appropriate for the negative likelihood
ratio. The optimal cutoff score was determined for the
RUDAS and MMSE by balancing sensitivity and speci-
ficity/according to Youden Index score. To assess the
impact of education, these analyses were repeated in
groups with low education (p 4 years of education) and
high education (X 8 years of education). Differences in
which p p 0.05 were considered statistically significant.
The RUDAS percentiles were calculated. Internal con-
sistency was calculated with Cronbach’s alpha coefficient.

All statistical analysis was performed in Stata14.

Results

Details of the clinical and sociodemographic data are
shown in Table 1. The AD group was significantly older
than the control group, but there was no statistically sig-
nificant difference in educational level. In the AD group,
10% were illiterate, whereas in the control group, 25.8%
were illiterate. While most participants in the control group
were widowed, the majority of participants in the AD
group were married. In both groups, the majority of the
participants considered their overall health as good and
considered their memory as ‘‘more or less’’ good. In the
AD group, 80% of the sample had mild AD.

The RUDAS-BR scores were as follows: the 5th per-
centile was 12; the 10th percentile was 14; the 25th per-
centile was 19; the 50th percentile was 23; the 75th
percentile was 26; the 90th percentile was 28; the 95th
percentile was 29; and the 99th percentile was 30. The
internal consistency of the MMSE and the RUDAS were
similar (0.69 and 0.54, respectively).

The diagnostic accuracy of the RUDAS-BR (i.e., the
ability to correctly classify cognitive impairment in AD
based on DSM-IV and NINCDS-ADRDA criteria) showed
an area under the curve (AUC) of 0.87 (95% confidence
interval [95%CI] 0.82-0.93) (Figure 1). RUDAS scoreso 23
(the optimal cutoff based on the ROC curve) detected
dementia with a sensitivity of 81.54% and a specificity of
76.1%, LR+ was 3.41 and LR- was 0.24 (Table 2 and
Figure 1). The diagnostic accuracy of the MMSE showed
an AUC of 0.84 (95%CI 0.77-0.90) (Figure 1). A MMSE

score o 24 classified AD with a sensitivity of 72.3%,
a specificity of 78.9%, LR+ was 3.42 and LR- was 0.35
(Table 2 and Figure 1).

We further analyzed the data according to the partic-
ipants’ years of education, defining low education as p 4
years and high education as X 8 years. The accuracy of
the RUDAS in the low education group (n=69) showed
an AUC of 0.82 (95%CI 0.72-0.91) (Figure 2). RUDAS
scoreso 23 detected dementia with a sensitivity of 67.7%,
a specificity of 79%, LR+ was 3.21 and LR- was 0.41.
The accuracy of the MMSE in the low educational group
showed an AUC of 0.75 (95%CI 0.64-0.86) (Figure 2).
MMSE scores o 21 classified AD with a sensitivity of
74.19%, a specificity of 60.53%, LR+ was 1.88 and
LR- was 0.43 (Table 2 and Figure 2).

The accuracy of the RUDAS in the high education group
showed an AUC of 0.92 (95%CI 0.86-0.98) (Figure 3).
RUDAS scores o 24 classified AD with a sensitivity of
91.2%, a specificity of 81.8%, LR+ was 5.0 and LR- was
0.11 (Table 2). The accuracy of the MMSE in the high edu-
cation group showed an AUC of 0.97 (95%CI 0.93-1.00)

Table 1 Sociodemographic and clinical characteristics of the
sample

Control (n=65) AD (n=70) p-value

Age in years, mean 6 SD 72.8367.71 78.8767.09 o 0.001
Female 90.77 56.34
Education in years, mean 6 SD 9.4267.69 7.6265.13 0.109
Illiterate 25.8 10

Clinical Dementia Rating
0 100 0
1 0 80
2 0 20

Marital status
Single/divorced 37 8
Married 31 59
Widower 32 33

Use of public health service 56 84

Self-reported health
Very poor/poor 11 4
Mediocre 37 34
Good 41 54
Very good 11 8
No answer 0 0

Self-reported memory
Very poor/poor 12 28
Mediocre 45 46
Good 35 24
Very good 8 1
No answer 0 0

Diabetes 20 30.43
Hypertension 52.31 52.17
Depression 15.38 27.54

Current tobacco use 3 5

Alcohol use 0 4.29
GDS-15, mean 6 SD 2.5262.56 2.5862.98 0.893
MMSE, mean 6 SD 25.8163.99 19.8164.84 o 0.001
RUDAS, mean 6 SD 25.3562.91 19.0464.69 o 0.001

Data presented as percentage (%), unless otherwise specified.
AD = Alzheimer’s disease; GDS = Geriatric Depression Scale;
MMSE = Mini Mental State Examination; RUDAS = Rowland
Universal Dementia Assessment Scale; SD = standard deviation.
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(Figure 3). MMSE scores o 26 classified AD with a sen-
sitivity of 94.12%, a specificity of 87.88%, LR+ was 7.78
and LR- was 0.07 (Table 2 and Figure 3).

See online-only supplementary material, Appendix 2,
for detailed reports on RUDAS and MMSE sensitivity and
specificity.

Table 2 Measures based on receiver operating characteristic (ROC) curve analysis

Measure
RUDAS in total
sample (n=136)

MMSE in total
sample (n=136)

RUDAS in low
education (n=69)

MMSE in low
education (n=69)

RUDAS in high
education (n=67)

MMSE in high
education (n=67)

AUC (95%CI) 0.87 (0.82-0.93) 0.84 (0.77-0.90) 0.82 (0.72-0.91) 0.75 (0.64-0.86) 0.92 (0.86-0.98) 0.97 (0.93-1.00)
Optimal cut-point o 23/30 o 24/30 o 23/30 o 21/30 o 24/30 o 26/30
Sensitivity (%) 81.54 72.31 67.74 74.19 91.18 94.12
Specificity (%) 76.06 78.87 78.95 60.53 81.82 87.88
Youden index 0.58 0.51 0.47 0.35 0.73 0.82
Correctly
classified (%)

78.68 75.74 73.91 66.67 86.57 91.04

95%CI = 95% confidence interval; AUC = area under the ROC curve; MMSE = Mini Mental State Examination; ROC = receiver operating
characteristic; RUDAS = Rowland Universal Dementia Assessment Scale.
w2 RUDAS � MMSE in low education: 0.2724.
w2 RUDAS � MMSE in higher education: 0.2156.

Figure 1 Receiver operating characteristic (ROC) curve for the Rowland Universal Dementia Assessment Scale (RUDAS) and
Mini Mental State Examination (MMSE).

Figure 2 Receiver operating characteristic (ROC) curve for the Rowland Universal Dementia Assessment Scale (RUDAS) and
Mini Mental State Examination (MMSE) for subjects with low education.
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Discussion

The current study presents a validated version of the
RUDAS for use in Brazil, which is compared with the
MMSE to describe its diagnostic accuracy for detecting
dementia in older adults.

The English-Brazilian Portuguese translation and back-
translation demonstrated an adequate comprehensibility,
and no further changes to the original RUDAS items were
needed. The optimal cutoff score suggested in original
article was o 23 points,14 and our data is in line with that
finding. Overall, data on sensitivity, specificity, and LR+
and LR- for RUDAS-BR (scores o 23) and MMSE
(scores o 24) were similar. The AUCs of 0.82 for the
RUDAS-BR and 0.84 for the MMSE.

It is worth noting, however, that in contrast to the
MMSE, the optimal cutoff for diagnostic accuracy using
the RUDAS-BR does not substantially vary due to
educational level. In the current study, the RUDAS cutoff
was p 23 for those with a low level of education and 24
for those with a high level of education. This is in contrast
with the highly disparate cutoffs suggested for the MMSE,
21 points for those with a low level of education and
26 points for those with a high level of education. The
influence of education on the MMSE has been previously
noted in other Brazilian studies.10-12,28 Previous research
has also demonstrated that educational level does not
influence the RUDAS.14,17,19,29

Furthermore, for individuals with a low level of educa-
tion, the AUC of the MMSE was 0.75 and that of the
RUDAS was 0.82, which indicates that the RUDAS is
more accurate than the MMSE in the low education
group. The AUCs were similar for both instruments in the
higher education group (0.92 and 0.97 for the RUDAS
and MMSE, respectively). In the low education group, the
RUDAS-BR ROC is better than that of the MMSE,
although not significantly different.

To the best of our knowledge, the present study is the
first to demonstrate this phenomenon in a Brazilian sample.

In the original14 and the Malay20 versions, the optimal
RUDAS cutoff score based on the ROC curve was p 23
points. In the initial study, RUDAS was not affected by
gender, years of education, differential performance factors
or preferred language.14 Rowland et al.17 compared the
accuracy of the RUDAS and MMSE for diagnosing demen-
tia in a multicultural cohort of elderly people, including
six groups according to language background (English-
speaking, Asian non-English-speaking, and non-Asian
non-English-speaking), finding that RUDAS scores below
23 suggested dementia. RUDAS is at least as accurate
as the MMSE, and does not appear to be influenced
by language, education or gender. Nielsen et al.13 have
compared RUDAS and MMSE performance among
Turkish immigrants in Denmark and have found that
the level of education represented a significant variable
for both the RUDAS and the MMSE performance, although
the impact of education was considerably more pronounced
for the MMSE.

The Thai validation of the RUDAS found an optimal
cutoff score of p 24, as well as that education affected
the scores.18 The Arabic version found a cutoff of 22
based on the ROC curves.21 Nielsen et al.19 evaluated
the diagnostic accuracy of the RUDAS in a multicultural
sample of patients referred to Danish memory clinics and
observed that the optimal cut-point based on the ROC
curve was 24 points. Regression analyses revealed that
the RUDAS was unaffected by factors related to immi-
grant status.

The RUDAS has proven to be less affected by educa-
tion, cultural, and linguistic factors than the MMSE, making
it a particularly valuable tool when screening for cognitive
impairment in elderly multicultural patient populations.

This study has some limitations that should be acknowl-
edged. The current sample included only participants in
mild or moderate stages of dementia. The findings do
not apply for evaluating individuals with severe dementia.
In addition, the sample was selected from individuals
attending an outpatient clinic. Therefore, replication of this

Figure 3 Receiver operating characteristic (ROC) curve for the Rowland Universal Dementia Assessment Scale (RUDAS) and
Mini Mental State Examination (MMSE) for subjects with high education.
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RUDAS validation in a community-based sample will be
important.

The data presented here suggest that the RUDAS-BR
is as accurate as the MMSE for classifying AD. The
RUDAS proved to be less affected by educational level
than the MMSE. The use of the RUDAS-BR may improve
the cognitive screening of older adults in different cul-
tures, since it has demonstrated comprehensibility follow-
ing direct translation into Brazilian Portuguese and was
not influenced by education level.
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