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Artritis Reumatoide - Neuropsicología, Depresión y Ansiedad.
Un estudio de caso – control, con 120 mujeres Portuguesas.

Rheumatoid Arthritis - Neuropsychology, Depression and Anxiety.
A case - control study -120 Portuguese Female subjects.

Artrite Reumatóide – Neuropsicologia, Depressão e Ansiedade.
Estudo de Caso-Controlo – 120 mulheres portuguesas.
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Objectives: Impact of Rheumatoid Arthritis in cognitive 
functions has not been well acknowledged in Portugal. With 
this original article we intended to elucidate this problem in this 
specific country. 
Methods: We measured the results of 60 Rheumatoid Arthritis 
female patients (study group), comparing every patient in a 
case control paired plan (years in school and age), with con-
trol subjects (n = 60, in a total of 120 subjects). All participants 
were evaluated with Paced Auditory Selective Attention Test, 
Word List Generation Test, Luria Nebraska Neuropsychological 
Battery, a Portuguese depressive screening test (IACLIDE), 
STAI (anxiety trace and trait test) and the Mini Mental state 
examination.
Results: The outcomes demonstrate, for the first conclusive 
time in Portuguese patients, the occurrence of main deficits 
in terms of cognitive functioning (measured by a variety of
neuropsychological tests), and depressive and anxiety
symptomatology. 
Conclusion: This article asset the need to pay attention 
in psychoeducational, psychotherapeutic and cognitive stimulation, 
and reinforcement of neuropsychological intervention in these 
types of patients.

Objectivos: O impacto da artrite reumatóide nas funções
cognitivas não tem sido bem reconhecido em Portugal. Com 
este artigo original pretendemos elucidar este problema neste 
país específico.
Métodos: Avaliámos os resultados de 60 pacientes femininos 
com artrite reumatóide (grupo de estudo), comparando cada 
paciente num estudo de caso-controle, emparelhando os
sujeitos com Artrite Reumatóide (60 sujeitos) com 60 pacientes 
Artrite Reumatóide, nas variáveis anos de escolaridade e
idade (a variável género era uma constante = feminino).
Todos os participantes foram avaliados com o Teste de Atenção 
Auditiva Selectiva (PASAT), teste de geração de lista de palavras, 
Bateria Neuropsicológica de Luria Nebraska, um teste português 
de despistagem de sintomatologia depressiva (IACLIDE), um 
teste de rastreamento de traços de ansiedade - STAI) e um 
teste de exame de Estado Mental.
Resultados: Os resultados demonstram, pela primeira vez 
de forma conclusivo em pacientes portugueses, a ocorrência 
de défices principais em termos do funcionamento cognitivo 
(avaliado por uma variedade de testes neuropsicológicos) e 
semiologia de depressão e ansiedade.
Conclusão: Este artigo consolida a necessidade de prestar 
atenção a uma abordagem psico-educativa, estimulação
psicoterapêutica e cognitiva e reforço da intervenção
neuropsicológica nestes tipos de pacientes.

Abstract Resumo

Objetivos: El presente estudio pretende registrar el nivel de 
impacto en las funciones cognitivas de la Artritis Reumatoide 
(AR) en una muestra de pacientes portugueses.
Métodos: En un estudio de caso-control, se comparan los
resultados de 60 pacientes femeninos con artritis reumatoide 
(grupo de estudio) y un grupo de mujeres de similar edad y
escolaridad como grupo control. Todas las participantes fueron
evaluadas con pruebas de  atención selectiva rítmica auditiva, 
prueba de generación de lista de palabra, batería neuropsico-
lógica de Luria Nebraska, una prueba portuguesa de
valoración de síntomas depresivos (IACLIDE), el STAI (prueba
valoración de ansiedad) y el Mini Mental Test.
Resultados: el resultado de una variada serie de pruebas 
neuropsicológicas logra entregar evidencia, por primera vez 
de forma concluyente en pacientes portugueses, sobre los 
principales déficits en términos de funcionamiento cognitivo 
y su manifestación, junto con sintomatología depresiva y de 
ansiedad en pacientes con AR.
Conclusión: Este artículo busca llamar la atención, desde 
una perspectiva psicoeducativa, sobre la importancia de un 
apoyo activo en la implementación de estimulación cognitiva, 
intervención psicoterapéutica y refuerzo de la intervención 
neuropsicológica en pacientes con Artritis Reumatoide.

Resumen

Palabras claves: Neuropsico log ia;  ar t r i t is  reumato ide;
depresion; ansiedad; Test auditivo de atención selectiva;
batería neuropsicológica Luria Nebraska; Portuguese
depressive screening test (IACLIDE).

Key words: Neuropsychology, inflammatory / rheumatic
diseases; depression, anxiety; Paced Auditory Selective
Attention Test, Word List Generation Test, Luria Nebraska 
Neuropsychological Battery, a Portuguese depressive
screening test (IACLIDE), STAI (anxiety trace and trait test) 
and the Mini Mental state examination; exploratory study.

Palavras chaves: Neuropsychology, inflammatory / rheumatic 
diseases; depression, anxiety; Paced Auditory Selective
Attention Test, Word List Generation Test, Luria Nebraska 
Neuropsychological Battery, a Portuguese depressive
screening test (IACLIDE), STAI (anxiety trace and trait test) 
and the Mini Mental state examination; exploratory study.
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 Subsequently to the first unpublished report of 
Rheumatoid Arthritis (RA), for Landré-Beauvais, in 1800 [1], 
the information about this illness increased intensely.
 Hippocrates named it as gout, and after 1800 
RA happening to be seen as a specific etiological unit. 
In general RA is considered a progressive and disabling 
auto-immune disease [2], causing strong physical,
emotional and financial complications [3]. RA is characte-
rized by inflammation of the lining at the joints, and this can 
improve long term damage, chronic pain, limitations in daily 
life activity [4], and familiar and emotional stress [5]. It is 
estimated that in USA exists around 1 in 108 or 0.92% 
(2.5 million patients in USA) [6], and nearly ninety seven 
thousand http://www.wrongdiagnosis.com/travel-health/
portugal.htm in Portugal.
 With the knowledge brought with time, patients 
and clinicians started to be conscious with other kind of 
symptoms that apparently affected RA patients in a very 
marked way: chronic fatigue [7], psychiatric illnesses [8], 
with main occurrence of Depression and Anxiety [9-13].
 Progressively, a cognitive and neuropsychological 
deficit pattern in RA has been reported in numerous
studies in the latest years of clinical investigation [14, 44, 45].

Introduction

 We assessed 120 subjects (60 rheumatoid sub-
jects and 60 control subjects, paired by age more or 
less 3 years, and years in School, more or less 3 years). 
The intervention group was collected in different centers 
(institutions) for specific care in Rheumatic patients, in 
the Center / Littoral Region of Portugal. Control subjects were 
selected by statistical convenience method. Subects of 
Study Group (RA patients) were introduced following 
the criterias for RA, from Aletaha, Neogi, Silman, 
Funovits, Felson & Bingham, et al. (2010) [46]. In the 
control group we only considered subjects without any 
certified rheumatic disorders.
 Statistical data homogeneity where guaranteed 
with the utilization of Kolgomorov Sminrov and by this, 
we used parametric statistical methods.

Methodology

 Paced Auditory Serial Addition Test (PASAT) is 
a measure of cognitive function, developed by Gronwall 
in 1977 [15], which expressly assess acoustic information 
processing swiftness and plasticity, as well as computa-
tion ability. The patient as to execute serial summation 
of numbers (61 items and 60 calculations) that are given 
in a CD voice support, in a rate of 2 or 3 seconds. The 
results could vary in a range of 0 to 60. Scores lower 
than percentile 5, considering normal population for 
Portuguese normative data is usually considered to be 
in the compromised range. 
 The Word List Generation procedure access 
the ability to produce and access semantic knowledge, 
through the process of naming words of a particular
category or starting with a particular letter [16]. Is expected 
that the subject could be able to present, as a minimum, 
10 items (names of vegetables, animals and words that 
starts with the letter P). A result indicating less than 10 
items in considered very poor, considering Portuguese 
test adaptation.
 Mini Mental State Examination was developed by 
Folstein et al. [17], as a brief test used to screen cognitive 
impairment. In the Portuguese version [18], the test as 

Short description of tests
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30 items and the results of this test could range from 0 
(severe cognitive deterioration), to 30 (no signal of cognitive 
deterioration).
 Luria Nebraska Neuropsychological Battery 
(LNNB), allow study and analyze neuropsychological
performance of control and patient subjects, both genders, 
adults (aged 18-65) from different academic levels. The 
principal neuropsychological functions assessed were 
Motor Functions, Rhythm Functions, Tactile Functions, Visual 
Fun c t i o n s ,  R e c e p t i v e  S p e e c h  F u n c t i o n s,
Expressive Speech Functions, Writing Functions,
Reading Functions, Arithmetic Functions, Memory 
Functions and Intellectual Processes Functions [19, 20]. 
The test is composed by more than 740 different items / 
tasks, with different ways of correction. For each subject 
(and in each scale) we have to calculate a value
(“Critical Value”) considering the age and years in 
school. This Critical Value will serve, individually, to 
identify if the subject is above or not a T note of normality 
(results lower than T = 60 represents normali ty,
considering Portuguese test adaptations).
 The State-Trait Anxiety Inventory (STAI) was 
conceptualized as a study instrument to explore anxiety 
in adults [47, 21]. The test is composed by two scales 
(trait and state). Each scale is composed by 20 items 

that should represent the way the subject is feeling in the 
moment of test administration. Using a 4 points range 
for each item, the results in the test varies from 20 to 
80. Higher results represent higher levels of anxiety in 
both scales (State and Trait see Portuguese validation 
in Silva, D. (2003) (48). 
 IALCIDE  Is a test adapted to Portuguese popu-
lation to assess Depressive Symptoms [22]. The test is 
composed by 21 items that should represent the way the 
subject is feeling in the moment of test administration 
(using a five point range 0-4). Results may vary from 0 
to 84. Results lower than 20 represent normality. Then, 
the level of depression indicators increases as the sum 
of items provides a higher result. For instance a result 
of 25 could represent light indication of depression, but 
a result of 75 represents securely a strong indication of 
Severe Depression.

Results

 In Table I we can see that the mean age for 
control subjects are 40,94, with a standard deviation of 
10,25, and the mean for years in School are 10,89, with 
a standard deviation of  4,15. Regarding to intervention 
group (patients), the mean age is 41,03, with a standard 
deviation of 9,60 and the mean for years in School are 
10,10, with a standard deviation of  4,00. None of this 
differences are statistically significant (Age: t = -1,019;
ρ =, 310; Years in school: t = 1,825; ρ =, 081).

Table I
Different average in Age and Years in School

Reumatoides Artritis and Neuropsychology / L. A. Coelho R. Maia
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Table II
Different average in PASAT, WLG and MMSE

 In Table II we can see that the mean results in 
PASAT test for control subjects are 30,62, with a
standard deviation of 10,81, and the mean for intervention 
group is 17,73, with a standard deviation of 8,82, being 
this difference statistically significant (t = 10,003; ρ = ,021). 
We also verify that the mean results in WLG for control 
subjects is 17,71, with a standard deviation of 3,31, and 
the mean for intervention group is 9,07, with a standard 
deviation of 3,18, being this difference statistically
significant (t = 14,600; ρ = ,034). Finally, in Table II we 
verify that the mean results in MMSE for control subjects 
is 28,84, with a standard deviation of 1,50, and the mean 
for intervention group is 27,89, with a standard deviation 
of 2,59, being this difference statistically significant
(t = 2,398; ρ = ,025).

 In Table III we can see that the mean results in 
STAI (anxiety) test for control subjects are 42,13, with a 
standard deviation of 6,10, and the mean for intervention 
group is 57,80, with a standard deviation of 8,79, being this 
difference statistically significant (df = -11,871;ρ = ,012). 
Regarding to depressive symptomatology (IACLIDE 
Test) we can see that the mean results for control sub-
jects were 11,20, with a standard deviation of 11,09, and 
the mean results for intervention group were 21,02, with 
a standard deviation of 9,09, being this difference
statistically significant (t = -4,915; ρ = ,013).

Table III
Different average in STAI (Anxiety) and Depressive Symptoms

 In Table IV we can see the mean results in all Clinical 
Scales of Luria Nebraska Neuropsychological Battery 
(LNNB). In the Motor Functions C1 Scale the Control 
subjects presents a mean punctuation of 9,00 with a 
standard deviation of 8,70, and the mean for intervention 
group is 15,16 with a standard deviation of 12,90, being this 
difference statistically significant (df= -3,212; ρ = ,002).
 In Rhythm Functions C2 Scale the Control subjects 
presents a mean punctuation of 1,71 with a standard 
deviation of 1,90, and the mean for intervention group is 
3,72 with a standard deviation of 2,79, being this difference 
statistically significant (df = -3,722; ρ = ,011).
 In Tactile Functions C3 Scale the Control sub-
jects presents a mean punctuation of 4,60 with a stan-
dard deviation of 4,95, and the mean for intervention 
group is 7,30 with a standard deviation of 5,90, being 
this difference statistically significant (df= -2,600; ρ = 
,012).
 In Visual Functions C4 Scale the Control sub-
jects presents a mean punctuation of 6,70 with a stan-
dard deviation of 3,45, and the mean for intervention 
group is 10,39 with a standard deviation of 4,00, being 
this difference statistically significant (df= -4,520; ρ = ,019).
In Receptive Speech Functions C5 Scale, the Control 
subjects presents a mean punctuation of 4,75 with a 

Reumatoides Artritis and Neuropsychology / L. A. Coelho R. Maia
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standard deviation of 4,51, and the mean for intervention 
group is 7,64 with a standard deviation of 5,50, being this 
difference statistically significant (df= -3,043; ρ = ,003).
 In Expressive Speech Functions C6 Scale, the 
control subjects presents a mean punctuation of 6,49 with 
a standard deviation of 5,01, and the mean for intervention 
group is 10,74 with a standard deviation of 8,13, being this 
difference statistically significant (df= -3,692; ρ = ,005).
 In Writing Functions C7 Scale the control subjects 
presents a mean punctuation of 1,82 with a standard 
deviation of 2,76, and the mean for intervention group is 3,61 
with a standard deviation of 3,20, being this difference 
statistically significant (df = -2,968; ρ = ,023).
 In Reading Functions C8 Scale, the control 
subjects presents a mean punctuation of 1,60 with a 
standard deviation of 1,71, and the mean for intervention 
group is 2,45 with a standard deviation of 2,32. This difference 
is not statistically significant (df = -2,627; ρ = ,087).
 In Arithmetic Functions C9 Scale the control 
subjects presents a mean punctuation of 3,93 with a 
standard deviation of 2,85, and the mean for intervention 
group is 5,86 with a standard deviation of 5,10, being this 
difference statistically significant (df = -2,006; ρ = ,031).
 In Memory Functions C10 Scale the control 
subjects presents a mean punctuation of 5,20 with a 
standard deviation of 3,95, and the mean for intervention 
group is 9,15 with a standard deviation of 5,15, being this 
difference statistically significant (df= -3,842; ρ = ,027).

Table IV
Different average in Clinical scales of Luria Nebraska
Neuropsychological Battery

Discussion

 In this article we intended to evaluate a particular
set of subjects with Rheumatoid Arthritis (RA), in a case 
control study, compared with normative subjects. We 
corroborated, in this very original Portuguese study that 
in the preponderance of the assessed constructs,
intervention group (RA) presented poorest results than 
paired control subjects, bearing in mind statistical
significance, in the majority of measures of cognitive, 
depressive and anxiety symptomatology 
 Due to a paired strategy, we can see that 
the mean age for control subjects doesn’t differ from 
patient’s mean age, as well as for the years in school. 
This guarantee to us that the verified differences
presented in the several test utilized should not be
attributed to differences in age, academic level and gender 
(this last variable was a constant). 
 Concerning to differences in anxiety and
depression, endorsing prior studies, our intervention 
group presents more incidence of  these type of
symptomatology, being considered as two concurrent 
pathologies that produce strong deficits in daily life 
tasks, as well as in quality of life of RA intervention 
group (23-38). 
 Regarding to neuropsychological outcomes, our 
data are in accordance with numerous studies that shows 
that RA intervention group presents a strong deficit in 

 In Intellectual Processes Functions C11 Scale, the 
control subjects presents a mean punctuation of 19,85 with 
a standard deviation of 10,81, and the mean for interven-
tion group is 27,62 with a standard deviation of 10,75, being 
this difference statistically significant (df = -4,215; ρ = ,022).

Reumatoides Artritis and Neuropsychology / L. A. Coelho R. Maia
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attention and executive functions when measured with 
these types of tests (39, 50, 51).Other researchers reported 
similar deficits in intervention group with RA on tasks 
requiring differentiation of similar letter and pattern
comparison tests of information processing speed in 
connection with upper levels of pain and depression (40).
 According to previous global studies, in this
original study of RA Portuguese clinical group, strong
neuropsychological deficits were found. In astudyrealized 
to describe the incidence of cognitive impairment in 
patients with RA, 40 patients with RA and 40 healthy 
controls was assessed, the major inferences was that 
cognitive impairment was not associated to clinical and 
treatment types or disability once it appears as an
independent deficit (not correlated with the well-known 
relation among RA, Depression and Anxiety disorders) [41]. 
 Another recent study using the Automated
Neuropsychological Assessment Metrics (ANAM) 
shows that RA patients, when compared with hale and 
hearty matched controls, presents 61% of RA patients with 
more deficits in neuropsychological clinical capacities [42].

Conclusion

 This study, settles, in a very controlled way, 
what Portuguese Rheumatologists already know, as
re p o r t e d  b y  o f f i c i a l  w e b s i t e s  o f  P o r t u g u e s e
Rheumatologists [43]. RA induces strong deficits not 
only in somatic experiences, emotional and cognitive 
deficits but also in Neuropsychological reality.
 This is part of the firsts Portuguese Studies with 
RA pa t i e n t s  d e m o n s t r a t i n g  s t r o n g  d e f i c i t s in
Neuropsychological dimensions of daily life [44, 45, 46], 
(as well as the already known relation with depressive and 
anxiety constructs), namely poorest speed in solution 
problems, daily locomotion, pain related deficits, inattention, 
depression, forgetfulness, tiredness, etc. 
 Consequently, this article assets the need to 
pay attention in psychoeducational, psychotherapeutic 
and cognitive stimulation as well as neuropsychological 
intervention in these types of patients.
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