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Validation of the Brief Cognitive Symptoms Index in
Sjögren Syndrome
Barbara M. Segal, Nelson Rhodus, Kathy L. Moser Sivils, and Craig A. Solid

ABSTRACT. Objective. The Brief Cognitive Symptoms Inventory (BCSI) is a short, self-report scale designed to
measure cognitive symptomatology in patients with rheumatic disease. To facilitate research and
clinical practice, we tested the internal consistency and validity of the BCSI in patients with Sjögren
syndrome (SS).
Methods. Patients who met the American-European Consensus Group criteria for SS and healthy
controls completed a questionnaire assessing symptoms including cognitive complaints. We calcu-
lated Cronbach’s alpha to assess internal consistency and Pearson correlation coefficients to test for
association between BCSI, symptoms, and demographic variables. Total score distribution was
analyzed to establish cutoff criteria for differentiation of case versus non-case. We compared
neuropsychological outcomes of patients with SS above and below the threshold BCSI score to
assess the association of cognitive symptoms with objective cognitive deficits.
Results. Complete data were available on 144 patients with SS and 35 controls. Internal consistency
of the BCSI was good. Scores were similar in all patient groups and patients reported more cognitive
symptoms than controls (p < 0.0001). BCSI scores correlated moderately with pain, depression,
anxiety, fatigue, and health quality. High scores for cognitive dysfunction were reported by 20% of
the patients with SS and only 3% of controls. Patients with cognitive scores > 50 had more
depression, fatigue, pain (effect size all > 1), and worse performance on multiple cognitive domains.
Conclusion. The BCSI should be a useful tool for the study of cognitive symptoms in SS. Both 
self-report and standardized tests should be considered in screening for cognitive disorders in SS. 
(First Release Sept 15 2014; J Rheumatol 2014;41:2027–33; doi:10.3899/jrheum.140362)
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Sjögren syndrome (SS) is a relatively common systemic
autoimmune disorder characterized by exocrine gland
dysfunction, autoantibodies, and extraglandular inflam-
mation. The prevalence is estimated at 0.1–0.6%1. Cardinal
symptoms are oral and ocular dryness, but abnormal fatigue
and moderate to severe daily pain are reported by the
majority of patients and contribute to reduced health
quality2,3. Depressive symptoms and poor sleep are also
features of SS4,5,6. While problems with memory and
concentration are reported more frequently by patients than
by age-matched healthy controls, the prevalence of cognitive
disorder in SS is uncertain7. Yoshikawa, et al reported that
among patients attending a geriatric memory clinic in Japan,

a surprising 7.5% were found to meet the American-European
Consensus Group (AECG) criteria for SS8.

Despite the large potential effect of SS-associated
cognitive dysfunction, especially for the health of elderly
persons, there are no guidelines for screening for cognitive
disorder nor is there consensus regarding criteria for the
diagnosis of cognitive impairment in patients with primary
SS (pSS). Prospective data regarding cognitive disorders in
SS is limited9,10,11,12,13,14. A validated screening question-
naire could be a useful adjunct to formal neuropsychometric
testing; however, the relationship between subjective
memory complaints and cognitive impairment is incon-
sistent. In some studies, deficits in memory and attention are
correlated with cognitive complaints15,16. In other studies of
patients with immune disorders, including systemic lupus
erythematosus (SLE), rheumatoid arthritis (RA), and
multiple sclerosis, cognitive symptoms have been poorly
predictive of objective performance17,18,19. Interestingly,
despite the inconsistent relationship between cognitive
complaints and objectively measured cognitive abilities,
future cognitive decline has been linked to subjective
cognitive complaints20. Both longitudinal data and
functional brain imaging have shown a relationship between
increased levels of cognitive complaints and age-related
changes in memory and brain activity21.
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The Cognitive Symptoms Inventory is a self-report
measure of cognitive symptoms specifically developed for
evaluation of patients with rheumatic disease22. The Brief
Cognitive Symptoms Inventory (BCSI) consists of 6 items
selected from the 21-item Cognitive Symptoms Inventory.
The BCSI appears to have adequate psychometric properties
in patients with SLE23. To facilitate research in cognitive
function in SS, we tested the internal consistency reliability
and validity of the BCSI in SS.

Harboe, et al previously reported a weak association
between anti-SSA and cognitive dysfunction11. Because
patients with seropositive pSS are more likely to have
extraglandular involvement, we were interested in investi-
gating whether serological status had an effect on perceived
cognitive function. Consistency of the results across patient
groups will be shown as indirect evidence of validity.
Correlations with other valid self-report measures and
ability of the BCSI to discriminate between patients and
healthy controls will be assessed to provide evidence of
criterion-based validity. To explore the relationship between
BCSI scores and objective tests of cognitive function, a
small subset of patients with SS underwent formal psycho-
metric evaluation.

MATERIALS AND METHODS
Study design. The Biomarkers in Primary Sjögren’s syndrome (BioSiPS)
registry is a large repository of data collected from patients with sicca and
non-disease community controls evaluated for pSS according to AECG
criteria24. All participants in BioSiPS undergo a standardized evaluation,
including interview, physical examination, tests of gland function,
phlebotomy for routine clinical laboratory and serologic tests, and minor
salivary gland biopsy25. We collected questionnaire data in 2 groups of
patients drawn from the BioSiPS registry 3–5 years after their enrollment
in the registry. Objective evaluation of gland function and evaluation of
serologic status was performed only at the time of enrollment in the
registry. All additional data, including demographic and psychological
symptoms, were collected at the time of the patient survey. In the first
survey, seronegative patients were oversampled to ensure adequate repre-
sentation. Data for replication were collected from a second sample
consisting of healthy community controls and the first 100 patients with SS
enrolled in BioSiPS at the University of Minnesota who had not previously
received the survey. 
Items of the BCSI. The 6 items of the BCSI are shown in Table 1.
Respondents were instructed to focus on how their illness affected their
ability to think clearly. They were asked to indicate whether each activity
may have been a problem on a scale of 0 (never a problem) to 3 (a problem
all of the time — unable to do) over the past 4 weeks. To score the BCSI
values, the 6 items were summed. Raw scores were transformed into a new
variable by dividing the sum by 18 and multiplying by 100. The trans-
formed score range is 0–100.

A score of 0 is possible if all 6 items on the scale were rated as never.
Higher scores indicate worse function (more cognitive symptoms). The
BCSI provides a state measure of cognitive symptoms insofar as it indicates
present levels of functioning and is limited to the 4-week interval preceding
its administration.
Questionnaires and cognitive assessment. In addition to the BCSI, the
questionnaire included measures of fatigue [Fatigue Severity Scale
(FSS)]26, pain [Brief Pain Inventory (BPI)]27, sleep [Pittsburgh Sleep
Quality Index (PSQI)]28, mood [Hospital Anxiety and Depression-Scale29,

and Centers for Epidemiologic Studies Depression Scale (CES-D)]30,
health quality (12-item Medical Outcomes Study Short Form-12 health
survey)31, and perceived cognitive deficits (BCSI)23. All patients with SS
who received the questionnaire met the 2002 AECG criteria for pSS24. Our
study was approved by the ethics committees at both participating sites. All
participants gave informed consent.

To assess the relationship between cognitive symptoms and neuro-
psychological outcomes, we analyzed data from subjects with pSS drawn
from the BioSiPS database who had volunteered to participate in a study of
cognitive function and brain imaging32. Adults aged 18–60 years were
eligible for our study. Subjects with diabetes, history of alcohol abuse,
stroke, and seizure disorder were excluded. These subjects completed a
comprehensive psychometric battery and a health questionnaire that
included measures of cognitive symptoms (BCSI), depression (CES-D),
sleep (PSQI), fatigue (FSS), and pain (BPI). The comprehensive neuro-
psychological battery included the Hopkins Verbal Learning
Test-Revised33, the Stroop Color and Word Test (Stroop C)34, the Digit
Span of the Wechsler Adult Intelligence Scale-3 (WAIS-3)35, the Trail
Making Test A and B36, the Wisconsin Card Sorting Test37, the Digit
Symbol subtest of the WAIS-335, the Controlled Oral Word Association test
(COWAT)38, the Boston Naming test39, the Similarities A subtest of the
WAIS-335, and the Paced Auditory Serial Addition Test40.
Statistical analysis. Internal consistency reliability of the separate BCSI
items was evaluated by calculation of Cronbach’s alpha statistic and
corrected component-total correlation coefficients (Cronbach, 1951).
Factor structure was investigated with principal components analysis. As
the primary analysis of validity, we assessed the degree to which the BCSI
detected differences between patients and controls. We calculated Pearson
correlation coefficient to test for association between measures of mood,
fatigue and pain, sociodemographic variables, and BCSI scores. Total score
distribution was analyzed to establish cutoff criteria for differentiation of
case versus non-case identity. We then tested the ability of the threshold
BCSI score to detect differences in performance in objective tests of
cognitive function across multiple cognitive domains by comparing
cognitive outcomes in patients above and below the threshold.

RESULTS
Cognitive symptoms in SS and health. In the first survey, 120
adult patients from the BioSiPS database of over 400
patients with SS received the questionnaire. The response
rate was 65%, and was similar in seropositive and seroneg-
ative patients. The clinical and serologic profile of the
non-responders to the survey was similar to the 65% who
did respond.

Data from seronegative and seropositive patients were
compared. Results were analyzed on 78 patients with SS
(92% female) in group I (59% seropositive and 41%
seronegative). For the cross validation study, 100 patients
received the questionnaire and complete data was available
for 66 patients with pSS (96% female, 85% seropositive)
and 35 controls (100% female). Over 90% of all the survey
respondents were white. There was no difference between
patient groups in sex or ethnicity. Seronegative patients in
group I were older and had shorter disease duration (Table
2). Controls were younger, and more controls had
post-graduate education. Each of the 6 items was rated
similarly by seropositive and seronegative patients. Median
BCSI scores were 33 for each of the patient groups and 11
for the control group. Cognitive symptom mean scores (SD)
were 35.88 (32.2) in the total patient group versus 15.1
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(16.6) in controls (p < 0.0001). Thus, the 6-item scale
clearly distinguished patients from controls.
Psychometric properties of the BCSI: missing data, floor
and ceiling effects, internal consistency reliability, and
validity. For the patients in group I, missing data were less
than 2%. Item 1 and item 2 each had 1 missing (1.28%),
item 3 through item 6 had no items missing. Floor and
ceiling effects were minimal based on the finding that 4
patients (5.1%) had thinking score of 0, and 2 patients
(2.6%) had thinking score of 100. Internal consistency and
factor structure of the BCSI were assessed in 78 patients
with pSS in group I. Internal consistency reliability was
good, as measured by Cronbach’s alpha of 0.909. This is
well above the generally accepted thresholds of 0.7 or 0.8.
Corrected item-to-total correlations (Table 3) ranged from
0.64 to 0.91, with the lowest being for question 6 (“Find the
correct word during a conversation”). Values of Cronbach’s
alpha when individual items are deleted are no better than

the overall value of 0.909, indicating that all of the
individual items are important. Principal Components
Analysis revealed only 1 underlying factor, indicating a
single domain structure of the BCSI.

Correlations between BCSI scores and measures of
fatigue, pain, depression, and anxiety are shown for the
group I patients in Table 4. With 78 observations, a corre-
lation of 0.291 would be statistically significant at 0.01, and
a correlation of 0.367 would be statistically significant at
0.001. The correlations (all r between 0.44–0.65) of the
composite BCSI with self-report measures of negative
affect, fatigue, and pain, suggest overlap, but not identity
with behavioral variables. We calculated Pearson correlation
coefficients in group II patients with pSS for the composite
BCSI scores and measures of somatic fatigue (FSS, r =
0.62), depression (CES-D, r = 0.58), and sleep disorder
(PSQI, r = 0.58). All correlations again suggest overlap, but
not identity with the BCSI scores.
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Table 1. Brief cognitive symptoms inventory. Instructions: Now we would like to ask you questions specifically focusing on how your illness affected your
ability to think clearly. By circling one number per line, please indicate whether each activity may have been a problem over the past 4 weeks.

Never a Problem A Problem A Problem Most A Problem All of the Time – 
Some of the Time of the Time Unable To Do

1 Remember details of your recent experiences 0 1 2 3
2 Remember details at home or work 0 1 2 3
3 Concentrate on a task you need to do 0 1 2 3
4 Concentrate on more than one task at a time 0 1 2 3
5 Concentrate on reading a book or newspaper 0 1 2 3
6 Find the correct word during a conversation 0 1 2 3

Table 2. Characteristics of the study sample. For variables with superscripts, the group of all patients with pSS together is statistically significantly different
from the controls (p < 0.05). Within rows, values with matching superscripts are statistically different from each other (p < 0.05).

Characteristics Group I Group II
Seropositive pSS, n = 46 Seronegative pSS, n = 32 Patients with pSS, n = 66 Healthy Controls, n = 35

Age in yrs, mean (SD), (95% CI)a 58.0 (11.4),  (54.7, 61.4)b 63.3 (9.0), (60.0, 66.5)b,c 57.4 (11.4), (54.5, 60.2)c 45.4 (13.1), (40.9, 49.9)b,c
College or more education, n (%)a 35 (76) 23 (72)b 47 (71)c 32 (91)b,c
Disease duration, yrs, mean (SD),

(95% CI) 10.2 (8.2) (7.4, 13.1)b 6.2 (5.0) (4.3, 8.2)b 8.98 (9.7) (6.0, 11.9) N/A
BCSI score min, median, max 0, 33.3, 100 0, 33.3, 100 0, 33.3, 88.9 0, 11.1, 66.7
BCSI score, mean (SD), (95% CI)a 35.8 (24.1), (28.6, 42.9)b 37.0 (20.9), (29.4, 44.5)c 35.4 (22.1),  (30.0, 40.9)d 15.1 (16.6), (9.4, 20.8)b,c,d

pSS: primary Sjögren syndrome; N/A: not applicable.

Table 3. Item-to-total correlations and Cronbach’s alpha with deleted variable.

Raw Variables Standardized Variables
Deleted Variable Correlation with Total α Correlation with Total α

Remember details of recent experiences 0.77 0.89 0.77 0.89  
Remember details at work or home 0.81 0.88 0.81 0.88  
Concentrate on a task 0.84 0.88 0.84 0.88  
Concentrate on more than 1 task 0.74 0.89 0.74 0.89  
Concentrate on reading 0.70 0.90 0.70 0.90
Finding correct word 0.64 0.91 0.63 0.91
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Neither age nor disease duration were correlated with the
BCSI, hence the BCSI score is not confounded by those
variables. We did find that subjects with college education
had fewer cognitive symptoms than those with no college 
(p < 0.0001). The difference in cognitive symptoms between
the patient group and controls remained significant (p <
0.0001) after adjusting for education (no college, college,
postgraduate). Cognitive symptom mean (95% CI) in the
patient group was 36.21 (32.60, 39.83) compared to the
education-adjusted control mean (95% CI) of 19.90 (12.37,
27.43).
Relationship between cognitive symptoms and objectively
measured cognitive performance. A cutoff score of 50 is
suggested for the definition of cognitive dysfunction based
on the finding that a score of > 50 corresponded to about
80% of the distribution of patient scores and < 5% of the
score distribution in controls. A score > 50 represents about
2 SD above the mean value from the control group. For
comparison of cognitive test results, 18 patients who under-
went formal neuropsychometric evaluation were divided
into 2 groups: patients with high BCSI scores (> 50) and
patients with scores ≤ 50 (Table 5). Age was no different in
the 2 groups. Subjects with high BCSI scores had slightly
less education. The “cutoff” score identified subjects with
SS who had significantly worse cognitive performance. The
greatest difference between groups (effect size > 1) was
noted in the Digit Symbol test (ability to sustain attention)
and the Wisconsin Card Sorting Test (executive function).
The Paced Auditory Serial-Addition Test (working memory)
was also significantly worse in patients with high BCSI
scores. Moderate effects (0.45 to 0.88) were found on
multiple tests: the Hopkins Verbal Learning Test (list
learning task, verbal memory), the Digit Span of the
WAIS-3, the Trail Making Test A and B (working memory),
and the Stroop C (concentration effectiveness). Tests that
were not different between groups included Similarities A
(language, reasoning), COWAT (verbal fluency), Boston
Naming (language), and Trail Making Part A (a simple
timed test of visual attention; Part B is considered a measure
of executive function because it requires shifting of

attention between 2 sets of stimuli)36. Subjects with more
severe cognitive symptoms had greater pain severity,
depression, fatigue, and worse sleep (effect size > 1).

DISCUSSION
Our current study supports the use of the BCSI in patients
with pSS as a first step in cognitive assessment. From the
standpoint of practical application, the BCSI is very easy to
administer and easily scored by hand in only a few minutes.
Instructions are clear and easily understood. Administration
requires little cost and no special training to interpret.

The psychometric properties of the BCSI appear
adequate to support its use in clinical practice and research
as a measure of cognitive symptoms. The value of 0.909 for
Cronbach’s alpha clearly exceeds the recommended
minimum standard for internal consistency and hence the
BCSI would appear to be adequate for a wide variety of
potential applications. Given the high degree of internal
consistency of the individual items, we suggest reporting the
total score.

Two self-report instruments, the Cognitive Failures
Questionnaire (CFQ) and the Perceived Deficits Question-
naire-Short Form (PDQ), have been used in patients with
rheumatic disease but neither questionnaire has been
validated in patients with SS41,42,43. The CFQ was meant to
identify lapses in memory, attention, and action44. Unlike
the PFQ and the CFQ, the BCSI attempts to measure
everyday memory and concentration, and appears to have a
single factor. The BCSI may be considered the easiest for
busy clinicians to score and the most reliable for
low-literacy populations.

The BCSI, like the CFQ and other self-report measures
of cognition, is correlated with current symptoms of anxiety
and depression. The BCSI is associated with measures of
fatigue, pain, and sleep quality as well. The moderate
magnitude of relationships demonstrated in our study
between cognitive symptoms and pain, fatigue, and sleep
quality provides evidence of construct validity consistent
with the known effects of poor sleep and pain on cognitive
function45,46. The effects of pain, poor sleep, fatigue, and
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Table 4. Correlation of each item of the BCSI with clinical symptoms in patients with SS.

Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Composite BCSI Score

Fatigue severity 0.44** 0.45** 0.54** 0.54** 0.48** 0.46** 0.59**
Sleep quality 0.52** 0.48** 0.37** 0.31** 0.34** 0.25* 0.45**
Pain severity 0.47** 0.54** 0.60** 0.56** 0.48** 0.30** 0.60**
Pain interference 0.59** 0.60** 0.63** 0.57** 0.54** 0.30* 0.65**
SF-12 physical –0.36** –0.42** –0.47** –0.49** –0.34** –0.16 –0.44**
SF-12 mental –0.55** –0.59** –0.53** –0.36** –0.55** –0.42** –0.60**
HADS–anxiety 0.55** 0.56** 0.49** 0.33** 0.38** 0.33** 0.53**
HADS–depression 0.47** 0.47** 0.43** 0.43** 0.53** 0.44** 0.59**

*Significant at 0.05. **Significant at 0.01. BCSI: Brief Cognitive Symptoms Inventory; SS: Sjögren syndrome; SF-12: Medical Outcomes Study Short-Form
health survey; HADS: Hospital Anxiety and Depression Scale.
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depression on cognitive symptoms in our study were equal
or greater than objectively measured cognitive deficits. Our
findings suggest that evaluation of fatigue, pain, and
depressive symptoms will aid in the interpretation of
cognitive complaints. We also found that higher education
had a positive effect on cognitive symptoms. The effect of
education on cognitive symptoms is of interest in light of the
known effect of education on cognitive reserve, which
tempers cognitive decline and has been linked to executive
function.

The usefulness of subjective questionnaires to “screen”
for cognitive impairment has been called into question
because self-report of cognitive problems is subject to both
overreporting and underreporting19. Absence of cognitive
complaints does not exclude the presence of cognitive
problems. Vogel, et al reported in a study of Danish patients
with SLE that the level of subjective cognitive complaints
was low even among patients with cognitive impairment41.
If the clinical context warrants, formal neuropsychological
evaluation should be considered even in the absence of
cognitive complaints.

Previous studies have shown that depressive symptoms
and cognitive symptoms are highly correlated18. Lack of
confidence or low self-regard, rather than cognitive decline,
might increase perception of cognitive difficulties, leading
patients to overestimate their cognitive deficits. Patients
with primary depression have impairments in attention,
memory, psychomotor speed, and executive function47. A

nonspecific pattern of subcortical impairment is also
described in patients with chronic pain46. Future studies
aimed at investigating the causes of cognitive dysfunction in
SS should include appropriate controls with chronic pain
and primary depression.

The mean BCSI scores are not different from those previ-
ously reported in a large survey of patients with SS at
university centers across the United States, suggesting that
our sample is representative of the SS population48. Our
data provide strong support for the view that clinicians need
to carefully evaluate patients with SS who have concerns
about cognitive symptoms. Subjective self-report of
cognitive symptoms appears to reflect problems such as the
inability to sustain concentration, which can contribute to
serious limitations in the ability to complete work-related
tasks. Deficits in attention, working memory, and executive
function may lead to substantial difficulties with work
performance and contribute to work disability.

Multiple factors contribute to cognitive symptoms.
Clinicians should consider whether psychological factors
such as pain, sleep problems, anxiety, and depression
coexist with cognitive symptoms, as has previously been
emphasized by Shin, et al in patients with RA17. The BCSI
can be used to assess the severity of perceived cognitive
difficulties. If the BCSI is used as a clinical tool to screen
patients for cognitive symptoms, a cutoff score of > 50 is
indicative of a high level of cognitive symptoms, but should
be interpreted no further than as indicating that formal
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Table 5. Symptoms and neuropsychometric outcomes in patients with thinking scores ≤ 50 and greater than 50 years old.

Under 50 50 +     
n Mean (95% CI) STD n Mean (95% CI) STD p Cohen’s D   

Age 13 52.154 (46.2, 58.1) 9.839 5 53.200 (42.2, 64.3) 8.899 0.8388 –0.1088  
Education 13 15.846 (14.5, 17.2) 2.267 4 14.250 (9.7, 18.8) 2.872 0.2630 0.6649
BPI–S 12 1.958 (0.8, 3.1) 1.864 5 5.220 (2.5, 7.9) 2.183 0.0068 –1.6689
CES–D 13 8.231 (3.6, 12.9) 7.694 5 29.800 (15.2, 44.3) 11.692 0.0003 –2.4334
PSQI 13 7.231 (5.0, 9.4) 3.655 5 13.600 (8.9, 18.3) 3.782 0.0047 –1.7275
FSS 13 5.136 (4.3, 6.0) 1.443 5 6.712 (6.4, 7.1) 0.279 0.0300 –1.2530
Similarities 13 57.949 (52.8, 63.1) 8.448 5 62.000 (46.9, 77.1) 12.156 0.4302 –0.4259
Digit symbol 13 57.692 (54.0, 61.4) 6.144 5 49.333 (41.9, 56.7) 5.963 0.0192 1.3705
Digit span 13 53.333 (50.7, 55.9) 4.303 5 48.667 (40.6, 56.7) 6.498 0.0918 0.9439
HVLT total 13 51.769 (47.0, 56.6) 7.960 5 49.000 (35.2, 62.8) 11.113 0.5606 0.3128
HVLT delay 13 51.462 (47.0, 56.0) 7.446 5 46.800 (29.7, 63.9) 13.809 0.3624 0.4934
HVLT % retained 13 50.154 (44.2, 56.1) 9.915 5 43.800 (28.1, 59.5) 12.617 0.2738 0.5963
HVLT  disc index 13 53.000 (49.7, 56.3) 5.492 5 53.000 (44.4, 61.6) 6.964 — 0.0000
Boston Naming Test 13 54.538 (48.5, 60.6) 10.055 4 54.250 (45.3, 63.2) 5.620 0.9576 0.0309
COWAT 13 44.723 (38.8, 50.6) 9.730 4 44.425 (32.8, 56.0) 7.301 0.9560 0.0321
Trail A 13 60.715 (58.1, 63.4) 4.388 5 60.880 (58.5, 63.3) 1.925 0.9374 –0.0420
Trail B 13 58.746 (55.6, 61.9) 5.224 5 53.620 (50.1, 57.2) 2.868 0.0568 1.0801
Stroop-C 13 56.923 (51.0, 62.9) 9.853 4 51.500 (42.4, 55.7) 5.745 0.3179 0.5908
WCST 13 51.769 (47.9, 55.7) 6.431 3 43.333 (20.3, 66.4) 9.292 0.0775 1.2204
PASAT 13 51.385 (47.4, 55.4) 6.602 5 39.540 (25.6, 53.5) 11.252 0.0127 1.4766

BPI-S: Brief Pain Inventory-Short Form; CES-D: Centers for Epidemiologic Studies Depression Scale; PSQI: Pittsburgh Sleep Quality Index; FSS: Fatigue
Severity Scale; HVLT: Hopkins Verbal Learning Test; COWAT: Controlled Oral Word Association Test; Stroop-C: Stroop Color and Word Test; WCST:
Wisconsin Card Sort Test; PASAT: Paced Auditory Serial-Addition Test.
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neuropsychological assessment may be necessary and
should therefore be sought.

When organic cerebral involvement is suspected,
detailed psychometric evaluation is necessary to differen-
tiate subcortical cerebral involvement, which is typically
nonprogressive, from the pattern of cortical dysfunction
associated with early Alzheimer disease. In general,
self-rating questionnaires do not reflect age-related changes
in cognitive ability49. On the contrary, in 1 study, people in
their 50s reported more cognitive lapses than did
individuals in older decades49. Whether mild problems with
concentration and memory develop into more serious
cognitive impairment over time in patients with pSS is
unknown.

Our cross-sectional study has several limitations. We did
not assess the BCSI sensitivity to change. The effects of sex
could not be evaluated given the small number of male
participants. Our survey respondents might be represen-
tative only of patients with pSS who were motivated to
enroll in research of this type; however, our study
population reported rates of depression, fatigue, pain, and
cognitive symptoms that are similar to those described
previously in large pSS cohorts. The design of our study
precluded obtaining data from respondents regarding their
neurologic status or extraglandular manifestations. Longitu-
dinal data are needed to assess those factors that contribute
to cognitive symptoms or modify the advance of cognitive
dysfunction. Similarly, it will be important to clarify
whether subjective memory complaints predict future
cognitive outcomes in SS.

Our suggestion of a cutoff score of > 50 should be
regarded as preliminary until there is independent confir-
mation. Additional research is needed to assess the associa-
tions between BCSI scores and performance on objective
cognitive tests, particularly in the domains of memory,
attention, and executive function. More research is also
needed on the relationship between cognitive symptoms and
relevant outcomes such as work disability, “presenteeism”,
and functional ability.

Cognitive symptoms are a prominent feature of SS in
both seropositive and seronegative patients. The BCSI
appears to constitute a promising tool for the evaluation of
cognitive symptoms. High scores are associated with
psychological symptoms, as well as with poor performance
in multiple cognitive domains independent of age or
disease duration. BCSI scores should be interpreted no
further than as indicating that neuropsychological
assessment and attention may be necessary, and should
therefore be sought.

ACKNOWLEDGMENT
We thank our research assistants Valerie Ferment, Tristan Van de Moortele,
and Brian Pogatchnik. We also gratefully acknowledge the kind cooper-
ation of the subjects; without their cooperation, our study would not have
been possible.

REFERENCES
1. Helmick C, Felson D, Lawrence R, Gabriel S, Hirsch R, Kwoh CK,

et al. Estimates of the prevalence of arthritis and other rheumatic
conditions in the United States. Arthritis Rheum 2008;58:15-25.

2. Segal BM, Pogatchnik B, Henn L, Rudser K, Sivils KM. Pain
severity and neuropathic pain symptoms in primary Sjögren’s
syndrome: a comparison study of seropositive and seronegative
Sjogren’s syndrome patients. Arthritis Care Res 2013;65:1291-8.

3. Lendrem D, Mitchell S, McMeekin P, Bowman S, Price E, Pease
CT, et al. Health-related utility values of patients with primary
Sjögren’s syndrome and its predictors. Ann Rheum Dis
2013;73:1362-8.

4. Valtysdottir ST, Gudbjornsson B, Lindqvist U, Hallgren R, Hetta J.
Anxiety and depression in patients with primary Sjögren’s
syndrome. J Rheumatol 2000;27:165-9.

5. Inal V, Kitapcioglu G, Karabulut G, Keser G, Kabasakal Y.
Evaluation of quality of life in relation to anxiety and depression in
primary Sjögren’s syndrome. Mod Rheumatol 2010;20:588-97.

6. Gudbjornsson B, Broman JE, Hetta J, Halgren R. Sleep 
disturbances in patients with primary Sjögren’s syndrome. Br J
Rheumatol 1993;32:1072-6.

7. Tobon GJ, Pers JO, Devauchelle-Pensec V, Youinou P. Neurological
disorders in primary Sjogren’s syndrome. Autoimmune Dis
2012;2012:645967.

8. Yoshikawa K, Hatate J, Toratani N, Suguira S, Shimizu Y, Takahash
T, et al. Prevalence of Sjögren’s syndrome with dementia in a
memory clinic. Neurol Sci 2012;322:217-21.

9. Mataro M, Escudero D, Ariza M, Sanchez-Ojanguren J, Latorre P,
Junque C, et al. Magnetic resonance abnormalities associated with
cognitive dysfunction in primary Sjögren’s Syndrome. J Neurol
2003;250:1070-6.

10. Lafitte C, Amoura A, Cacoub P, Pradat-Diehl P, Picq C, Salachas F,
et al. Neurological complications of primary Sjögren’s syndrome. 
J Neurol 2001;248:577-84.

11. Harboe E, Tjensvoll AB, Maroni S, Gøransson LG, Greve OJ,
Beyer MK, et al. Neuropsychiatric syndromes in patients with
systemic lupus erythematosus and primary Sjögren syndrome: a
comparative population-based study. Ann Rheum Dis
2009;68:1541-6.

12. Le Guern V, Belin C, Henegar C, Moroni C, Maillet D, Lacau C, et
al. Cognitive function and 99mTc-ECD brain SPECT are 
significantly correlated in patients with primary Sjögren’s
syndrome: a case-control study. Ann Rheum Dis 2010;69:132-7.

13. Epstein LC, Masse G, Harmatz JS, Scott TM, Papas AS, Greenblatt
DJ. Characterization of cognitive dysfunction in Sjögren’s
syndrome patients. Clin Rheumatol 2014;33:511-21.

14. Jennings T, Vivino F, Mandel S, Goldberg K, Maitz E, Boyer B.
Neuropsychological impairments in females with primary Sjögren’s
syndrome: new insights. Pract Neurol 2010;10:15-9. [Internet.
Accessed July 18, 2014.] Available from:
practicalneurology.com/pdfs/PN0610_expert%20opinion.pdf

15. Langlois AS, Belleville S. Subjective cognitive complaint in
healthy older adults: identification of major domains and relation to
objective performance. Neuropsychol Dev Cogn B Aging
Neuropsychol Cogn 2014;21:257-82.

16. Hohman TJ, Beason-Held LL, Resnick SM. Cognitive complaints,
depressive symptoms, and cognitive impairment: are they related? 
J Am Geriatr Soc 2011;59:1908-12.

17. Shin SY, Katz P, Julian L. Relationship between perceived
cognitive dysfunction and objective neuropsychological
performance in persons with rheumatoid arthritis. Arthritis Care
Res 2013;65:481-6.

18. Maor Y, Olmer L, Mozes B. The relation between objective and
subjective impairment in cognitive function among multiple
sclerosis patients—the role of depression. Mult Scler 2001;7:131-5. 

2032 The Journal of Rheumatology 2014; 41: 10; doi:10.3899/jrheum.140362

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2014. All rights reserved.

 www.jrheum.orgDownloaded on April 16, 2024 from 

http://www.jrheum.org/


19. Hanly JG, Su L, Omisade A, Farewell VT, Fisk JD. Screening for
cognitive impairment in systemic lupus erythematosus. 
J Rheumatol 2012;39:1371-7.

20. Waldorff FB, Siersma V, Vogel A, Waldemar G. Subjective memory
complaints in general practice predicts future dementia: a 4-year
follow-up study. Int J Geriatr Psychiatry 2012;27:1180-8.

21. Hohman TJ, Beason-Held LL, Lamar M, Resnick SM. Subjective
cognitive complaints and longitudinal changes in memory and brain
function. Neuropsychology 2011;25:125-30.

22. Pincus T, Callahan LF. A self-report cognitive symptoms inventory
to assess patients with rheumatic diseases: results in 
eosinophilia-myalgia syndrome (EMS), fibromyalgia, rheumatoid
arthritis (RA), and other rheumatic diseases. Arthritis Rheum
1996;39 Suppl 9:S261.

23. Yu EB, Shikiar R, Howard K, Kalunian KC, Petrillo J, Thompson
C, et al. Validation of LUP-QOL: a lupus-specific measure of
health-related quality of life (HRQL). Ann Rheum Dis 2006;65
Suppl II:601.

24. Vitali C, Bombardieri S, Jonsson R, Moutsopoulos HM, Alexander
EL, Carsons SE, et al. Classification criteria for Sjögren’s
syndrome: a revised version of the European criteria proposed by
the American-European Consensus Group. Ann Rheum Dis
2002;61:544-8.

25. Rasmussen A, Ice JA, Li H, Grundahl K, Kelly JA, Radfar L, et al.
Comparison of the American-European consensus Group Sjögren’s
syndrome classification criteria to newly proposed American
College of Rheumatology criteria in a large, carefully characterized
SICCA cohort. Ann Rheum Dis 2014;73:31-8.

26. Krupp LB, LaRocca NG, Muir-Nash J, Steinberg AD. The fatigue
severity scale: application to patients with multiple sclerosis and
systemic lupus erythematosus. Arch Neurol 1989;46:1121-3.

27. Cleeland C. Pain assessment in cancer. In: Osoba D, ed. Effect of
cancer on quality of life. Boca Raton: CRC Press; 1991: 293-306.

28. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ.
The Pittsburgh Sleep Quality Index: a new instrument for 
psychiatric practice and research. Psychiatry Res 1989;28:193-213.

29. Zigmond A, Snaith R. The hospital anxiety and depression scale.
Acta Psychiatr Scand 1983;67:361-70.

30. Radloff LS. The Centers for Epidemiologic Studies Depression
Scale (CES-D): a self-report depression scale for research in the
general population. Appl Psychol Meas 1977;1:385-401.

31. Ware J, Kosinski M, Keller S. A 12-item short form health survey
(SF-12): construction of scales and preliminary tests of reliability
and validity. Med Care 1996;32:220-33.

32. Segal B, Mueller B, Zhu X, Prosser R, Pogatchnik B, Holker E, et
al. Disruption of brain white matter microstructure in primary
Sjögren’s syndrome: evidence from diffusion tensor imaging.
Rheumatology 2010;49:1530-9.

33. Benedict R, Schretlen D, Groninger L, Brandt J. Hopkins Verbal
Learning test revised: normative data and analysis of interform and
test-retest reliability. Clin Neuropsychol 1998;12:43-55.

34. Golden JC. Stroop color and word test. Chicago: Stoelting Co.;
1978.

35. Wechsler D. Wechsler adult intelligence scale, 3rd ed. San Antonio:
The Psychological Corporation; 1997.

36. Holtzer R, Goldin Y, Zimmerman M, Katz M, Bushke H, Lipton
RB. Robust norms for selected neuropsychological tests in older
adults. Arch Clin Neuropsychol 2008;23:531-41.

37. Heaton RK, Cheluen GJ, Talley JL, Kay GG, Curtiss G. Wisconsin
card sorting test. Lutz: Psychological Assessment Resources; 1993.

38. Tombaugh TN, Kozak J, Rees L. Normative data stratified by age
and education for 2 measures of verbal fluency: FAS and animal
naming. Arch Clin Neuropsychol 1999;14:167-77.

39. Kaplan EF, Goodglass H, Weintraub S. Boston naming test.
Philadelphia: Lea and Febiger; 1983. 

40. Shucard JL, Parrish J, Shucard DW, McCabe DC, Benedict RH,
Ambrus J Jr. Working memory and processing speed deficits in
systemic lupus erythematosus as measured by the paced auditory
serial addition test. J Int Neuropsychol Soc 2004;10:35-45.

41. Vogel A, Bhattacharya S, Larsen JL, Jacobsen S. Do subjective
cognitive complaints correlate with cognitive impairment in
systemic lupus erythematosus: a Danish outpatient study. Lupus
2011;20:35-43.

42. Sullivan MJ, Edgely K, Delhoux A. A survey of multiple sclerosis.
Part I: perceived cognitive problems and contemporary strategy
use. Canadian J Rehab 1990;4:99-105.

43. Kozora E, Archinegas DB, Zhang L, West S. Neuropsychological
patterns in SLE patients with depression. Arthritis Res Ther
2007;9:R48.

44. Broadbent DE, Cooper PF, FitzGerald P, Parkes KR. The Cognitive
Failures Questionnaire (CFQ) and its correlates. Br J Clin Psychol
1982;21:1-16.

45. Gamaldo CE, Gamaldo A, Creighton J, Salas RE, Selnes OA,
David PM, et al. Sleep and cognition in an HIV+ cohort: a 
multi-method approach. J Acquir Immune Defic Syndr
2013;63:609-16.

46. Moriarty O, McGuire BE, Finn DP. The effect of pain on cognitive
function: a review of clinical and preclinical research. Prog
Neurobiol 2011;93:385-404.

47. Gualtieri CT, Morgan DW. The frequency of cognitive impairment
in patients with anxiety, depression, and bipolar disorder: an
unaccounted source of variance in clinical trials. J Clin Psychiatry
2008;69:1122-30.

48. Segal B, Bowman SJ, Fox PC, Vivino FB, Murukutla N, Brodscholl
J, et al. Primary Sjögren’s syndrome: health experiences and
predictors of health quality among patients in the United States.
Health Qual Life Outcomes 2009;7:46.

49. Rabbitt P, Abson V. Lost and found: some logical and 
methodological limitations of self-report questionnaires as tools to
study cognitive ageing. Br J Psychol 1990;81:1-16.

2033Segal, et al: SS and cognitive symptoms index

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2014. All rights reserved.

 www.jrheum.orgDownloaded on April 16, 2024 from 

http://www.jrheum.org/

