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Abstract
Objective: To investigate cognitive deficits in patients with primary Sjögren’s syndrome (PSS). Method: Eighteen patients with PSS, aged 
between 25 and 61 years, were subjected to a short neuropsychological battery and compared with 18 patients with multiple sclerosis and 
18 healthy controls. Results: The analysis of variance (ANOVA) revealed that the clinical groups had significantly worse performance than the 
control group on the Rey Auditory Verbal Learning Test 3; (F2,53=3.500, p=0.038) and 7 (F2,53=5.068, p=0.010). The clinical groups had elevated 
levels of depression on the Beck Depression Inventory (BDI); (p=0.003). The analysis of the data from the Trail Making Test B-A revealed a 
significant difference between the clinical and control groups (p=0.023). The analysis of covariance with BDI score as a covariate, did not 
change the outcome. Conclusion: Our study revealed cognitive deficits in patients with PSS detectable by a short neuropsychological battery.

Keywords: neuropsychological evaluation; Sjögren’s syndrome, cognitive impairment, neuropsychology.

Resumo
Objetivo: Investigar déficits cognitivos em pacientes com síndrome de Sjögren primária (SSP) utilizando bateria neuropsicológica breve. 
Método: Dezoito pacientes com SSP e idade entre 25 e 61 anos, foram submetidos a uma bateria neuropsicológica breve e os resultados 
comparados com 18 pacientes com esclerose múltipla e com 18 controles saudáveis. Resultados: A análise da variância revelou que os gru-
pos clínicos apresentaram desempenho significativamente pior que os controles ao Rey Auditory Verbal Learning Test 3 (RAVLT 3; F2,53=3,500, 
p=0,038) e RAVLT 7 (F2,53=5,068, p=0,010). Os grupos clínicos apresentaram índices elevados de depressão pela Beck Depression Inven-
tory (BDI); (F2,53=0.003). O desempenho no Trail Making Test B-A revelou diferença significativa entre os grupos clínicos e o grupo controle 
(p=0,023). A análise de covariância tomando a BDI como covariante, não revelou mudanças nos resultados. Conclusão: Nosso estudo revelou 
comprometimento cognitivo em pacientes com SSP detectável por bateria neuropsicológica breve.

Palavras-chave: avaliação neuropsicológica; síndrome de Sjögren; comprometimento cognitivo; neuropsicologia.

Primary Sjögren’s syndrome (PSS) is an inflammatory au-
toimmune disease characterized by infiltration of exocrine 
glands. It occurs without an association with other connec-
tive tissue diseases and affects mainly salivary and lachry-
mal glands, causing xerostomy and keratoconjunctivitis sic-
ca1,2. It often afflicts middle-age women, with an estimated 
prevalence of 2% in the adult population3. Moreover, PSS 
can be associated with impairments of the nervous system. 
In the central nervous system (CNS), the focal and nonfocal 

involvement of the brain and spinal cord has been described, 
resulting in a wide spectrum of neurological, psychiatric, and 
cognitive symptoms4.

Cognitive impairments in patients with PSS were reported 
by Malinow5 and later confirmed by other studies6,7. In Brazil, 
we have not found any case-series studies that have investiga
ted cognitive impairments in PSS. We found one case report8.

The results from other countries suggest that patients  
with PSS display cognitive impairments in attention, memory, 
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speed of information processing, and executive function, in-
dicating a pattern of frontal-subcortical dysfunction9. Psy
chiatric alterations have also been reported to be associa
ted with cognitive impairments related to diffuse encephalic 
manifestations5,10.

The present study investigated cognitive impairments 
in a cohort of patients with PSS from Rio de Janeiro using a 
short neuropsychological battery.

METHODS

Subjects
Patients with PSS and multiple sclerosis (MS) were re-

cruited from the outpatient neurology and rheumatology 
services of the university hospital of Federal University of 
the state of Rio de Janeiro – Gaffree and Guinle University 
Hospital (HUGG) – from 2008 to 2010. Eighteen patients 
with PSS, according to the Modified European criteria from 
the American-European consensus1  were selected. Other 
eighteen MS patients were also selected, according to 
McDonald’s11 criteria. As for MS patients, four exclusion crite-
ria were applied in order to avoid interference with cognitive 
performance: 1- marked visual impairment with a maximum 
corrected visual acuity in the most affected eye of 20/100 to 
20/200 (0.2-0.1) and score on the Expanded Disability Status 
Scale (EDSS) ≥8 (i.e., patients with severe motor impairment 
restricted to bed or to a wheelchair and decreased function 
of upper limbs), 2- acute attacks, 3- use of psychoactive subs
tances and 4- coexistence of other clinical conditions (e.g., 
altered thyroid hormone, hypertension, human immunode-
ficiency virus, syphilis and other neurological or psychiatric 
disorders). Criteria 3 and 4 were also considered exclusion 
criteria for the PSS patients group. Researchers invited eigh-
teen community participants as healthy controls. They had 
no association with the hospital.

Neuropsychological evaluation
The battery used in the present study included tests that 

are sensitive to changes in frontal dysfunction, executive 
function, attention, verbal memory, and visuospatial func-
tion. The evaluation of auditory memory included parts of 
working memory, learning ability, short- and long-term (i.e., 
15 min) recall, and recognition and was performed using the 
Rey Auditory Verbal Learning Test (RAVLT)12.

From a list of 15 words, the patient was asked to repeat 
the words five consecutive times after verbalization by the 
examiner. A list for distraction was then presented. After 
its recall, the patient was requested to repeat the first list of 
words. Fifteen minutes later, the patient was asked to recall 
the first list again and then offered a list of 30 words from 
which the patient needed to recognize the original words of 
the first list.

The oral form of the Symbol Digit Modalities Test 
(SDMT)13 was used to measure attention. This test consisted 
of presenting the patient with a sheet with numbers associa
ted with symbols. The patient needed to identify and verbali
ze the number that should be placed in the space provided.

Part A form of the Trail Making Test (TMT-A) was also 
used12. This test consisted of presenting the patient with 
a sheet that contained an ascending sequence of numbers 
within circles. The patient needed to connect the numbers 
in ascending order as fast as possible while the examiner re-
corded the time.

Language was measured using the semantic (i.e., animals  
and fruits) and phonemic (i.e., for the letters F, A, and S) 
modalities of the Controlled Oral Word Association Test 
(COWAT)12. The patient was asked to speak the names of ani-
mals as many times as possible in 1 min. The same procedure 
was repeated with fruits and the letters F, A, and S. 

The Hooper Visual Organization Test (HVOT)14 was used 
to evaluate visuospatial function. The patient was presen
ted with a notebook with figures cut in pieces. The patient 
needed to mentally manipulate the pieces and speak the 
name of the formed figure.

Executive function was measured using the COWAT, 
TMT part B and TMT part B minus A (TMT B-A). The ad-
ministration of the TMT B consisted of presenting a sheet 
with a sequence of numbers and letters. The patient needed 
to link alternating numbers with a straight line in ascending 
order and letters in alphabetic order. The examiner recor
ded the time needed to finish the task. After the measure-
ments of cognitive function, the Beck Depression Inventory 
(BDI) was used to measure the levels of depressive symp-
toms15. The evaluations were performed individually in an 
utpatient neurology clinic at HUGG. Trained neuropsycho
logists applied the tests, performed corrections, and inter-
preted the results.

Statistical analysis
The Statistical Package for Social Sciences (SPSS 18) 

was used to analyze the data. All of the neuropsychologi-
cal variables were normally distributed, verified by the Kol
mogorov-Smirnoff test. The neuropsychological measures of 
depression were compared between the three groups using 
analysis of variance (ANOVA) and by post-hoc test. The neu-
ropsychological variables assessed by the TMT were com-
pared between two groups (PSS and control) using Student’s 
t-test. An analysis of covariance (ANCOVA), adjusted for the 
effect of depression and was used when a neuropsychologi-
cal variable was significantly correlated with depression. The 
LSD multiple comparisons test was used for post hoc com-
parisons whenever a significant effect was detected by the 
ANOVA or ANCOVA. The results are presented as means and 
standard deviations, the p values are presented in Tables 1 
and 2 and post-holc results in Table 3.
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Table 1. Mean, standard deviation (SD) and percentile of demographic variables.

Variable
Mean (SD)* and %**

PSS (n=18) MS (n=18)  Control (n=18) p-value
Age 49.7 (11.7) 49.3 (10.7) 49.9 (10.9) 0.986
Years of education 10.3 (3.3) 10.8 (3.9) 10.6 (3.5) 0.933
Sex female 18 (100%) 18 (100%) 18 (100%)
PSS: primary Sjogren’s syndrome; MS: multiple sclerosis.

Table 2. Mean and standard deviation (SD) of neuropsychological variable and depression.

Variable
Mean (SD)

p-value
PSS (n=18) MS (n=18) Control (n=18)

Attention
SDMT 41.9 (16.9) 37.0 (15.9) 44.3 (13.9) 0.364
SDMT error 1.4 (1.5) 1.5 (2.0) 0.94 (1.3) 0.550
TMT A 75.1 (31.9) — 71.9 (28.6) 0.752

Executive function
Phonemic fluency 34.0 (10.6) 36.2 (14.5) 40.3 (14.2) 0.355
Semantic fluency 31.6 (7.6) 30.2 (9.6) 34.5 (9.1) 0.334
TMT B 166.0 (78.2) — 129.8 (59.5) 0.127
TMT B-A 91.4 (51.4) — 56.3 (35.7) 0.023

Memory
RAVLT 1 4.2 (1.3) 5.1 (1.9) 5.3 (1.2) 0.089
RAVLT 2 6.8 (1.8) 7.6 (2.5) 7.6 (1.9) 0.485
RAVLT 3 8.6 (2.3) 8.8 (2.0) 9.8 (1.2) 0.038
RAVLT 4 9.3 (2.7) 9.5 (2.2) 11.1 (1.7) 0.105
RAVLT 5 10.7 (2.6) 10.3 (2.1) 11.9 (1.7) 0.080
RAVLT total 39.2 (9.5) 41.3 (9.5) 45.4 (4.9) 0.082
RAVLT span 6.3 (2.5) 5.2 (2.1) 6.50 (2.0) 0.154
RAVLT 6 8.0 (3.4) 8.2 (2.6) 10.7 (2.6) 0.088
RAVLT 7 8.6 (3.8) 7.8 (2.8) 11.2 (2.2) 0.012
RAVLT recognition 26.6 (3.2) 26.9 (2.1) 28.3 (1.9) 0.083

Visuospatial function
HOOPER 20.3 (5.2) 17.8 (6.2) 20.9 (4.3) 0.189
Depression
BDI 14.2 (6.0) 13.8 (19.8) 6.2 (3.5) 0.003

RAVLT: Rey Auditory Verbal Learning Test; SDMT: Symbol Digit Modalities Test; TMT: Trail Making Test; HVOT: Hooper Visual Organization Test, BDI: Beck 
Depression Inventory.

RESULTS

The demographic variables are shown in Table 1. The 
ANOVA did not reveal any significant difference in age  
(F2,53=0.90, p=0.986) or education (F2,53=0.070, p=0.933) bet
ween the clinical and control groups.

The neuropsychological and depression variables are shown 
in Table 2. The ANOVA did not reveal significant group diffe
rences in the tasks used to quantify attention and speed of in-
formation processing, reflected by total scores on the SDMT 
(F2,53=1.030, p=0.364) and average error (F2,53= 0.606, p=0.550).

Student’s two-tailed t-test did not reveal significant diffe
rences in performance on the TMT A between the PSS and 
control groups (p=0.752). In the performance on the TMT B, no 
significant differences were found between the PSS and control 

groups (p=0.127). The analysis of the TMT B-A revealed a signi
ficant difference between the PSS and control groups (p=0.023), 
indicating that patients with PSS had inferior performance in 
conceptual flexibility compared with healthy controls.

For the verbal fluency analysis, the ANOVA did not re-
veal significant differences in phonemic fluency (F2,53=1.056, 
p=0.355) or semantic fluency (F2,53=1.120, p=0.334) between the 
three groups.

For performance on the memory test, the ANOVA re-
vealed a significant difference between the PSS and control 
groups for word recall in step 3 (F2,53=3.879, p=0.027) and 
step 7 (F2,53=6.315, p=0.004) Table 3. 

The ANOVA did not reveal significant group differences in 
performance on the Hooper (F2,53=1.724, p=0.189) by post-hoc 
667 (,707) between PSS and control group.
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Table 3. Comparison of variables by Pós-Hoc test (LSD).

Variable 
Mean difference and  significance level

PSS / MS PSS / control  MS / control
Age 0.389 (0.917) 0.222 (0.953)  0.611 (0.870)
Years of study 0.444 (0.715) 0.278 (0.818) 0.167 (0.890)
SDMT 4.944 (0.347)  -2389 (0.649) 7.333 (0.165)
SDMT error 0.56 (0.921)  0.500 (0.373) 0.556 (0.322)
Phonemic fluency  2.222 (0.617)  6.333 (0.158) 4111 (0.357)
Semantic fluency 1.444 (0.626) 2.889 (,0.332) 4.333 (0.148)
RAVLT 1 889(0.084) 1.056 (0.041) 167 (0.742)
RAVLT 2 825 (0.092) 1.012 (0.055) 192 (0.833)
RAVLT 3 0.778 (0.230) 1.778 (0.008) 1.000 (0.124)
RAVLT 4 167 (0.821) 1.788 (0.019) 1.611 (0.032)
RAVLT 5 0.389 (0.597) 1.222 (0.100) 1.611 (0.032)
RAVLT Total 2.167 (435) 6.222 (0.028) 4.056 (0.147)
RAVLT Span 1.167 (0.119) 0.167 (0.822) 1.333 (0.076)
RAVLT 6 222 (0.819) 2.667 (0.008) 2.444 (0.015)
RAVLT 7 0.778 (0.440)  2.611 (0.012)  3.389 (0.001)
RAVLT Recognition 389 (0.637) 1778 (0.034) 1.389 (0.096)
HOOPER 2.444 (0.172)  667 (0.707)  03111 (0.084)
BDI 0.444 (0.858) 8.56 (0.002) 7.611 (0.003)
SDMT: Symbol Digit Modalities Test; RAVLT: Rey Auditory Verbal Learning Test; HVOT: Hooper Visual Organization Test; BDI: Beck Depression Inventory; PSS: 
primary Sjogren’s syndrome; MS: multiple sclerosis.

The ANOVA revealed a significant difference between the 
clinical and control groups in the levels of depression mea-
sured by the BDI (F2,53=6.696, p=0.003). The multiple com-
parison by post-hoc - LSD test, clinical groups showed higher 
rates of depression than control group (p=0.003) However, 
the difference between PSS and MS was not statistically  
significant (p=0.858).

DISCUSSION 

Our study showed that patients with Sjögren’s syndrome 
(SS) performed more poorly in executive functioning and 
long-term memory tests than healthy controls. The TMT B-A 
revealed a significant difference between the SS group and 
healthy controls, suggesting that SS patients had worse perfor-
mance than healthy controls regarding conceptual flexibility. 
The performance on RAVLT 3 and 7 was significantly worse in 
the PSS group, revealing long-term memory changes.

PSS is associated with variable and nonspecific neuro-
logical manifestations that can be divided into focal, nonfo-
cal, and spinal symptoms. Focal symptoms include sensorial 
and motor deficits, brainstem syndrome, movement disor-
ders, cerebellum syndrome, seizures, and migraine. Nonfocal 
symptoms include encephalopathy, aseptic meningitis, cog-
nitive dysfunction, dementia, and psychiatric disorders2. No 
consensus has been reached about the most common CNS 
manifestations of this disease. According to Malinow et al.5, the 
most common manifestations are nonfocal including cogni-
tive impairments. As suggested by Tobon et al.16, nonfocal 

(diffuse) manifestations can be subdiagnosed according to 
the lack of a specific diagnosis modality.

Neuropsychological tests are used for the valid and sensi-
tive detection of cognitive alterations associated with brain 
diseases, including PSS. However, no uniformity of protocols 
that are used to measure cognitive impairments, such as fa-
tigue symptoms, is found in the literature. 

Some studies, such as Chang3 and Delalande17, reported 
the presence of cognitive impairments in this population, but 
they did not describe the specific neuropsychological tests 
used. Among the studies that have used neuropsychological 
tests, Mataró et al.18, Martinez et al.7, and Segal et al.19 used 
extensive batteries composed of approximately nine neuro-
psychological tests. The present study followed the design of 
Martinez et al.7, with slight modifications, such as a reduc-
tion of the number of tests. Studies of patients with fatigue 
symptoms, such as MS, suggest the use of neuropsychologi-
cal batteries with a reduced number of tests and time of ap-
plication between 20 to 40 min20,21. Since fatigue is a com-
monly seen symptom in SSP patients, a briefer battery was 
used in the present study. The battery was composed of four 
tests and evaluated short and long-term declarative memory, 
attention, speed of information processing, executive func-
tion, verbal fluency, and visuospatial organization.

Memory and executive function are the most common 
cognitive alterations observed in PSS22,18,23. In the present 
study, we found a significant difference in cognitive perfor-
mance between PSS patients and controls in conceptual fle
xibility (i.e., inhibition control), one aspect of executive func-
tion. We also found a significant difference in performance 
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between the clinical and control groups in tasks of imme
diate memory recall and long-term memory. As Table 2 
shows in items 2,4,5 and 6 of RAVLT test the difference bet
ween controls and PSS patients was close to the significance 
level (borderline). We believe that a larger sample could help 
understand the difference between the performance of PSS 
and healthy controls in other parts of the test; thus, confir
ming that PSS Brazilian patients show critical memory im-
pairment, as presented in other studies22,18,23.

We did not observe a significant difference between the 
clinical and control groups in verbal fluency on the Hooper, 
another task that measures aspects of executive function. 
The SDMT, which measures the speed of information pro-
cessing, has been the first choice for measuring this function 
in patients with MS24 and has confirmed cognitive slowing 
in these patients. In the present study, we did not observe 
significant differences in performance between the clinical 
and control groups on the SDMT. We believe that this re-
sult might be influenced by the present sample size (n=18). A 
larger sample size might clarify this issue.

Despite the similarity in performance on the memory 
tests between the PSS and MS groups, indicating cortical 
impairment, Table 2 shows low performance in the speed of 
information processing in the MS group compared with the 
PSS group, suggesting increased subcortical alterations.

In semantic fluency, the MS group displayed worse per-
formance compared with the PSS group. However, in pho-
nemic fluency, a subtest that evaluates executive function, 
the PSS group displayed worse performance compared with 
MS patients and controls, indicating increased alterations in 
functions that depend on the integrity of the frontal lobe9.

On the TMT, which evaluates focused and alternated at-
tention and the ability to inhibit external interference, only 
the most sensitive aspect of frontal lobe function was com-
promised in the PSS group, which is consistent with the 
literature. On the TMT B-A, the PSS group performed sig-
nificantly worse than the control group, indicating fronto
cortical alterations. We were unable to compare the PSS and 
MS groups on the TMT because MS patients were not sub-
jected to this test.

Cognitive impairments in PSS and MS patients is a re
levant issue because both pathologies present CNS difuse 
changes. Future studies will clarify whether distinct cogni-
tive patterns exist between these diseases.

Psychiatric and mood manifestations have been wide-
ly reported in patients with PSS16,25. In the present study, 
we found increased levels of depressive symptoms in 
the clinical groups evaluated by the BDI, corroborating  
the literature. 

Depression is a variable that might affect cognitive per-
formance. However, Martinez et al7  controlled this by using 
the proper statistical treatment. We have used Ancova. The 
depression level was used as a covariate and it did not change 
the outcome with regard to cognitive performance between 
the clinical and control groups. 

In conclusion, the present study showed that the clinical 
groups performed worse than the control group on all of the 
tests, and patients with PSS exhibited impairments in exe
cutive function and memory, confirming previous studies. 
Future studies with large sample and specific tests for PSS 
are necessary to better characterize the cognitive profiles in 
this population. 
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