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Introduction

Systemic Lupus Erythromatosus (SLE) is an idiopathic auto-
immune disease, mostly occurring in young and middle-
aged women. Studies have demonstrated that the prevalence 

and incidence of SLE are approximately 10 and 2 per 100,000 
individuals, respectively. However, these numbers are increasing 
with time.1,2 SLE can manifest in any organ, but generally, neuro-
psychological symptoms are seen in more than 60% of patients.2 
It has been stated that genetic and environmental factors (e.g., mi-
croorganisms, exposure to ultraviolet radiation) as well as hor-
monal changes can trigger SLE.1–4

As an autoimmune disease, both cellular and humoral defense 
can target the Central Nervous System resulting in encephalopa-
thy, meningitis, intracranial pressure rise, and indirect changes in 
psychological and mental state. Researchers have demonstrated 
two main pathophysiologies for these changes: 1) hemorrhage, 
ischemia and other microvascular-related complications, and 2) 
direct autoantibody damages in neurons. However, not all dam-

ages are irreversible; neuropsychological symptoms represent 
transient or chronic changes in the CNS.3,4

In 1999, the American College of Rheumatology (ACR) demon-
strated a type of focal/diffuse SLE under the name of Neuropsy-
chiatric SLE (NP-SLE), which can be present with any Central 
or Peripheral nervous symptoms such as meningitis, headache, 
seizures, anxiety disorders, cognitive dysfunction, mood disor-
ders and psychosis, as well as neuropathies and autonomous dis-
orders.5 Furthermore, different studies  demonstrated that 21% to 
80% of patients without any gross neuropsychological symptom 
suffer from mild to moderate disorders in one or more psychologi-
cal domains.3,6 For example, an American research demonstrated 
a 50% cognitive disorder in CNS healthy-looking SLE patients, 

domains.7
Scientists have demonstrated that the diagnostic criteria used by 

most physicians are limited to psychosis and seizure, and other 
domains are not well-evaluated.8 This issue can lead to diagnosis 
delay, which can be very costly. Cognitive disorders, especially 

and daily communications in suffering patients, and also nega-
tively affect intelligence, learning and memorizing processes in 
children (and even in aged individuals).9 Nevertheless, prompt 
diagnosis and considering neuropsychological symptoms in the 
primitive state help with early treatment and lead to higher quality 
of life in SLE patients.10

According to similar results in Iran, Borhani & Haghighi have 
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demonstrated 2.1% neuropsychological symptoms, whereas an-
other study found 55.5% neuropsychological symptoms, as some 
of the most prevalent symptoms. It must be noted that these two 
studies used different ways to gather information.11,12 These con-
troversial results on neuropsychological symptoms in Iranian SLE 

-
logical signs, call for more attention by health policy makers. This 
study was designed to demonstrate the prevalence of cognitive 
and other psychological disorders in this group of patients. 

Materials and Methods

Subjects
This cross-sectional study was carried out in Rasoul-e-Akram 

-
ences (Tehran, Iran) during 2012 and 2013. All SLE patients aged 
between 15 and 70 years from the rheumatology day care clinic 
were included. The diagnosis of SLE was established according 
to ACR criteria and patients meeting 4 or more ACR criteria were 
enrolled. The other normal group consisted of non-SLE indi-
viduals who were selected from the patients’ next of kin, group-
matched for age and sex. Fifty subjects were included in each 
group, calculated using alpha = 0.05, power = 80%, and 50% for 
prevalence of cognitive disorder in SLE and 20% in Non-SLE pa-
tients.13 Illiterate patients and subjects with other rheumatologic, 
known neuropsychological and chronic disorders, as well as preg-
nant patients were excluded from our study.

All patients knew that they are participating in our study. We 

as anonymous. The ethical board of Iran University of Medical 
Sciences approved the study and the research deputy provided the 
grant for the study without any third party support (Code: 697, 
2011). 

Data collection
Demographic information was collected with a pre-prepared 

checklist consisting of age, sex, education level, disease duration, 
corticosteroid dosages and SLE disease activity index (SLEDAI), 
using laboratory data, history, signs and symptoms, completed 
by a rheumatologist. Furthermore, Mini Mental State Examina-
tion (MMSE), Clock Drawing Test (CDT) and Trail Making test 
(TMT)-Part 1 were used to evaluate cognitive disorders; the valid-
ity and reliability of all these tests have been previously assessed 
in the Iranian population.14–16 The tests are described below:

 MMSE: A brief 30-point questionnaire test that is used to 
screen for cognitive impairment, consisting of 7 aspects of cogni-
tion i.e. Time orientation (5 points), Place orientation (5 points), 
Registration (3 points), Attention and calculation (5 points), Re-
call (3 points), Language (2 points) and Repetition (1 point) and 
Complex commands (6 points). We used the Persian style of 

with cut-off point at 22).14

 CDT: The Clock drawing test (CDT) is a brief cognitive task 
that can be used by physicians who suspect neurological dysfunc-
tion based on history and physical examination. In this test, the 
examinee is asked to draw a circle and place the numbers accord-
ing to a clock. Two scoring systems were used to evaluate the 
CDT. 

The scoring method described by Watson and colleagues is 
objective and based on dividing the clock into quadrants. The 

score is determined from the number of digits in each quadrant; 0 
to 3 represents a normal score and 4 to 7 an abnormal score. This 
method takes into account the digit positioning only and not the 
positioning of the hands of the clock. 

The Sunderland method takes into account hand positioning, 
and the score is determined using a 10-point scale (10 = perfect 
and 0 = very poor); scores of 6 or more are considered normal.

 TMT- Part A: The Trail Making Test is a neuropsychologi-
cal test of visual attention and task switching. The subject is in-
structed to connect a set of 25 numbers as fast as possible. Normal 
people can do this in less than 25 seconds; performing this task in 
more than 78 seconds is considered as impaired cognition. 

In this study, we evaluated Beck’s Depression and Anxiety In-
-

ical literature indicating the relation between cognitive disorders 
and depression and anxiety. These two questionnaires (BDI and 
BAI) consist of 21 questions, scored on a 0–3 Likert scale. Inter-
pretations of these questionnaires are as follows:

 BDI <10: least depression, 10–18: minor depression, 19–29: 
moderate depression, and >30 major depression disorder (used 
the Iranian form with Alpha: 0.89).17

 BAI <7: least anxiety, 8–15: mild anxiety, 16–25: moderate 
anxiety, and >26: severe anxiety (used the Iranian form with Al-
pha: 0.92).18

Statistical analysis
Data were expressed as means and standard deviations for 

quantitative variables, and frequency (percentage) for categori-
cal variables. Data was analyzed with SPSS (v. 16) using t-test 
for evaluating the cognitive test scores and also depression and 
anxiety levels between the two groups. Chi-square was used to 
determine the prevalence of cognitive disorders according to the 
tests’ cut-off points in both groups. Pearson correlation test was 
performed to evaluate the association of quantitative variables. 
We used ANOVA to evaluate these tests between educational lev-
els, with the post-hoc Scheffe test. For all analyses, two-tailed P-

Results

Demographic data
At the end of the evaluation, 102 individuals were included con-

sisting of 54 SLE and 48 non-SLE subjects. The mean age was 
34.38 ± 11.37 years with a 13/89 male to female ratio. SLEDAI 
was 3.5 ± 4.4 in patients with 98.66 ± 99.95 months history of 

groups in demographic data, referring to Table 1.

Psychological tests
Table 2 and Table 3 demonstrate scores of all tests performed in 

this study. The results show that in all cognition tests, including 
MMSE (Place Orientation, Recall and Language aspects), CDT 

-
ly lower scores (P 
difference between the two groups in BAI (P = 0.178) and BDI 
(P = 0.705). Using these tests’ cut-off points, we observed that 18 
cases (33.3%) in SLE and 5 cases (10.4%) in non-SLE groups had 

P = 0.006), referring to 
Table 4.

For further analysis, the correlations of SLEDAI with cognition 
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SLE patients
N = 54

Non-SLE patients
N = 48

Mean(SD) Age(years) 35.14(11.41) 33.52(11.38)
Male 7(13) 6(12.5)
Female 47(87) 42(87.5)
Educational level

Elementary & middle school 27(50) 14(29.2)
Diploma 19(35.2) 18(37.5)
Associate & bachelor 6(11.1) 12(25)
Master & above 2(3.7) 4(8.3)
Mean (SD) SLE duration(months) 98.66(91.95) —
Mean (SD) SLEDAI 3.5(4.45) —

SLEDAI = systemic lupus erythromatosus disease activity index

Table 1. Demographic and health variables. Values are Numbers (percentages) unless stated otherwise.

P-valueNon-SLE patientsSLE patients

0.00128.01(±1.99)26.12(±3.58)MMSE

0.0019.89(±0.30)9.31(±1.17)Orientation

0.0132.47(±0.74)2.03(±1)Recall

0.99933Registration

0.0983.75(±1.45)3.22(±1.71)Attention and calculation

0.0047.97(±0.14)7.73(±0.56)Language

0.2350.83(±0.20)0.77(±0.26)Visuospatial skill

0.0679.27(±0.84)8.77(±1.7)CDT-S

0.0030.93(±1.42)2.16(±2.5)CDT-W

0.00137.89(±18.54)62.74(±47.99)TMT

MMSE = mini-mental state examination, CDT-S = clock drawing test (Sunderland Method), CDT-W = clock drawing test (Watson Method), TMT = trail 
Making Test; P-value from student’s t-test.

Table 2. The results of cognitive tests and sub-tests in both groups.

SLE patients Non-SLE patients P-value*

Beck anxiety inventory 16.43(±10.93) 19.40(±10.91) 0.178

Beck depression inventory 12.14(±10.59) 12.98(±11.34) 0.705
*from student’s t-test

Table 3. The results of cognitive tests and sub-tests in both groups.

P-valueNon-SLE patientsSLE patients

0.001011(20.4)MMSE
0.02806(11.1)CDT.S
0.0043(6.3)15(27.8)CDT.W

0.0643(6.3)10(18.5)TMT

MMSE = mini-mental state examination, CDT-S = clock drawing test (Sunderland Method), CDT-W = clock drawing test (Watson Method), TMT = trail making 
test; P-value from Pearson Chi-square.

 Number (percentage) of patients with cognitive disorders (values lower than the cut-off points) in our two groups.

test (P -
tion of SLEDAI with MMSE and CDT (P = 0.125, and P = 0.073, 
respectively), and the Becks depression and anxiety inventory (P 
= 0.610, and P = 0.672, respectively).

P 

with Age (P = 0.012, r = -0.24), BAI (P = 0.011, r = -0.25) and 
BDI (P -
relation with Age (P = 0.001, r = -0.33) and was the only test 

correlated with corticosteroid dosages (P = 0.020, r = 0.34). Other 
P > 0.05).

We used ANOVA to evaluate these tests between educational 
levels, with the post-hoc -
ence in lower educational levels (P < 0.05), but not in other educa-
tional levels, referring to Table 5. No other difference was found. 

Discussion

Cognitive disorders are not well evaluated in SLE patients. Phy-
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sicians generally limit their focus to psychosis and seizures as 
neuropsychological disorders in SLE, two of the ACR criteria for 
diagnosis. However, the prevalence of neuropsychological disor-
ders in the initial stages of SLE is too high to be neglected. There-
fore, rapid diagnosis can help both patients and health services. 
The aim of this study was to evaluate this issue.1–4

patients are prone to cognitive disorders. Cavaco et al. in 2012 
demonstrated that NP-SLE patients have moderate to severe cog-
nitive disorders in memory, verbal and psychomotor domains.19 
Also, Kozora et al. demonstrated that SLE patients have disor-
ders in visuomotor speed and visual complex attention domains.20 
These two studies used complex computer-based neuropsycho-
logical tests. Our study showed that SLE patients are poorer in 
Orientation, Recall and Language, calculated by MMSE. Differ-
ences seen in the domains may be due to different types of evalu-
ation. 

Vogel et al. from Denmark and Glanz et al. from the USA dem-

patients, ranging from 35% to 50% of all patients.21,7 Our study 
found 33.3% prevalence. However, the domains are different in 
these three studies. The difference may originate from the differ-
ences in used tests and cut-off points. Benedict et al. demonstrated 
that memory and visual/place orientation are the most prevalently 
affected domains and Petri et al. found attention, memory and 
visual perception as the most prevalently subsided domains.3,4 
Altogether, “visual place orientation” and “memory” should be 
considered as the most common cognitive disorders in SLE pa-
tients. But taking into account that results vary in different stud-
ies, dominization may not be a good conception for SLE-Related 
cognitive disorders. For example, some studies (e.g., Hanly et al.) 
have found a 21% cognitive disorder among SLE patients using 
MMSE but have used only one test for SLE evaluation, which can 
explain this low percentage.22

It is noteworthy that all MMSE, CDT and TMT scores had 

anxiety indices did not fully correlate with cognitive scores. Our 
results demonstrate that BDI and BAI have the highest correlation 
with factors evaluated by MMSE; therefore, it seems that psy-
chomotor speed and executive functions are not highly in rela-
tion with depression and anxiety. Furthermore, these factors were 
dependent on age and educational levels. There are studies dem-
onstrating the relation of cognitive disorders and SLE, but most 
of them lack analysis of anxiety and depression.23,24 MMSE and 

SLEDAI. We conclude that SLE severity can only be related to 
psychomotor speed domain in cognitive disorders.

The demographic characteristics of SLE patients such as age, 
sex, disease duration, etc. varied in our study. There are not many 
studies considering these factors in evaluating the effect of SLE 
on cognition disorders. Maneeton et al. showed that there are no 

-
ease durations,24

age, but not in disease duration, as in some other studies.25,26 These 
dissimilarities may originate from different sampling and sample 

levels can be due to independent relation of cognition and educa-
tion, regardless of SLE.

The main intent of this study was to demonstrate the neglected 
psychological aspects of SLE patients. Psychological impair-
ments such as cognitive disorders are important in managing SLE 
cases. Utilizing psychological evaluations and treatments will re-
sult in better management and prognosis. Our study demonstrated 
that cognition tests are more or less impaired. However, lack of 
a systematic test that contains all domains of cognition disorders 
can hamper general evaluation. We included the most important 
cognition tests in our study to demonstrate the most comprehen-
sive evaluation in SLE patients.  More original studies are needed 
to generate a review process regarding this issue.

In conclusion, this study showed that cognitive disorders are 
more than 3-fold higher in SLE patients compared to normal sub-
jects, independent of demographic factors, anxiety and depres-
sion. The most impaired domains include Orientation, Memory 
(recall), Language, Executive function and Psychomotor speed. 
Anxiety and depression are mostly correlated with domains in-
cluded in the MMSE test. SLE severity, calculated by SLEDAI, 

tests containing all domains of cognition disorders may be needed 
for better evaluation.

We would like to thank Dr. Nahid Kiyanmehr, Dr. Fatemeh Shi-
rani, Dr. Ali Javadzadeh and other personnel of the rheumatology 
day care clinic for their kind help.

F
MMSE 13.525 .000
M. orientation 4.663 .004
M. registration - -*
M. recall 6.945 .000
M. attention. calculation 10.126 .000
M. language 5.071 .003
M. visuospatial skill 7.407 .000
CDT.S 6.456 .000
CDT.W 6.013 .001
TMT 8.567 .000
* In “M. orientation” almost all individuals get the 3 points score.

Table 5. Analysis of variances (ANOVA) results, evaluation of our mean test scores among different educational levels.
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