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ABSTRACT

Background: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease that can affect multiple 
organs and systems. Studies with subjective sleep measures have shown that SLE patients have poor sleep 
quality. This study evaluates sleep quality and its contributors in women with SLE.

Methodology: Sleep quality was assessed in 50 women with SLE using the Pittsburgh Sleep Quality Index (PSQI). 
Disease activity and cumulative disease damage were assessed with standard indices. Patients answered the 
hospital anxiety and depression scale and lupus quality of life (QoL). Univariate and multivariate analyses were 
performed to find contributors of poor sleep quality and association of sleep quality with HRQoL by electrolyte 
imbalance analysis and brain MRI.

Results: Sleep quality was poor in 90% of our SLE patients. Compared with general population, patients had 
higher frequency of poor sleep quality than the general population and also higher scores in most of the PSQI 
components, except sleep latency and daytime dysfunction due to sleepiness.

Conclusion: Sleep quality disturbances are common in women with SLE and significantly impair their QoL. 
Age, disease activity, and anxiety/depression were significant determinants of sleep quality in our study. 
Psychological factors are major contributors to poor sleep quality in SLE patients, which highlights the need for 
having a bio psychosocial approach toward the management of sleep problems in these patients. Studies with 
objective sleep measures, prospective studies, as well as interventional studies, are warranted in this regard.
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Introduction

Systemic lupus erythematosus (SLE) is a chronic 
autoimmune disease that can affect multiple organs and 
systems. The incidence of SLE ranges from 2.0 to 7.6 per 
100,000 per year [1]. Prevalence rates also show a wide 
variability with rates reported to range between 12.5 and 
52.0 per 100,000 persons [2]. Although SLE can develop 
at any age, the highest incidence is found in young 
women with a peak onset between the ages of 20 and 40 
years. The female-to-male gender ratio is 9:1 [2,3].

For many people with lupus, a good night’s sleep can 
be elusive. Sleep disturbances are common in patients 
with SLE. Studies with subjective sleep measures have 
shown that up to 80% of SLE patients have poor sleep 
quality [1–4]. Patients with systemic lupus have sleep 
problems, and anxiety and depression seem related 

to these sleep disturbances. Fatigue is a main lupus 
problem, and not sleeping well only adds to a feeling of 
fatigue and lethargy. Anxiety and depression are common 
experiences for people with chronic illness. It is difficult 
to distinguish whether the depression is caused by lupus, 
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if the anxiety is caused by a medication side effect, or if 
these emotional experiences are a result of having to cope 
with having lupus.

Some studies have shown an association between disease 
activity and subjective sleep disturbances [3,5] but other 
studies demonstrated no clear relationship in this regard 
[6,7]. There are also studies indicating a major role for 
psychological factors, mainly depression, for sleep 
disturbances in SLE patients, but other psychological 
disorders such as anxiety are less studied [2,3].

Despite the importance of sleep disturbances in SLE 
patients, only a limited number of studies have been 
conducted up until now. While the appropriate management 
of sleep disturbances requires comprehensive knowledge 
on the underlying mechanisms and associated factors in 
each specific population, results of previous studies have 
been controversial in this regard. Considering the lack of 
data, in this study we aimed to determine sleep quality 
and its associated factors in SLE patients [8,9].

Subjects and Methods

This cross-sectional study was conducted among women 
with SLE referring to an outpatient clinic of rheumatology 
in Suez Canal University Hospital between March and 
December 2016 (50 patients). Known SLE patients, 
according to the American College of Rheumatology 
(ACR) revised criteria for SLE, [10] who were at least 
18 years of age had no major cognitive deficits, which 
would interfere with questionnaire completion. Patients 
were invited during their scheduled appointment at the 
clinic to participate in the study. Sleep quality data from 
a general population (matched by age) was used as the 
control.

Sleep quality was assessed in 50 women with SLE and 
50 control healthy patients matched with sex and age 
using the Pittsburgh Sleep Quality Index (PSQI). Disease 
activity and cumulative disease damage were assessed 
with standard indices. Univariate and multivariate 
analyses were performed to find contributors of poor 
sleep quality and association of sleep quality with 
HRQoL. The lupus quality of life (QoL) was applied 
to evaluate disease-specific QoL in various dimensions 
of physical health, emotional health, body image, pain, 
planning, fatigue, intimate relationships, and burden to 
others. Each domain’s score ranges from 0 (worst QoL) 
to 100 (best QoL).

Data including age, years of education, weight, height, 
physical activity, SLE disease duration, comorbidities, 
prednisolone use and dosage, and laboratory data were 
collected through the interviews with patients. Disease 
activity and cumulative disease damage using the 
systemic lupus erythematosus disease activity index 
(SLEDAI) [11] and the systemic lupus international 
collaborative clinics/ACR damage index (SLICC/ACR 
DI) [12] were taken, respectively.

Sleep quality was measured by the PSQI providing data 
on seven components of sleep quality: sleep latency, sleep 

duration, sleep efficiency, sleep disturbance, need for 
sleep medications, daytime dysfunction due to sleepiness, 
and overall sleep quality. The global score range from 0 
to 21 with scores ≥6 indicating poor sleep quality [13]. 
The hospital anxiety and depression scale (HADS) was 
used to measure anxiety and depressive symptoms. The 
HADS provides scores of 0–21 for each of the anxiety 
and depression subscales, with scores of ≥8 indicating a 
clinically important case [14,15].

These previous measurement scales and questionnaires 
used in our research were directly asked by rheumatology 
and neuropsychiatry doctors to ensure that the patient 
well understood the meaning and translation of each 
asked question in measurement scales and questionnaires 
also reviewed by two other rheumatologist doctors to 
make sure that the patients understand the translated 
questionnaires properly.

Data were analyzed using the SPSS software for windows 
version 16.0 (SPSS Inc., Chicago, IL). Independent 
samples t-test (Mann–Whitney U-test) and Chi-square test 
were used for comparing quantitative (non-parametric) 
and qualitative variables, respectively, between the two 
groups of patients and controls, and also between good 
sleepers and poor sleepers. Regression analyses were 
computed to examine predictors of global as well as 
each component of sleep quality and to test independent 
association of sleep quality with QoL. A P-value of <0.05 
was considered as statistically significant in all analyses.

Results

This cross-sectional study was conducted among women 
with SLE who were at least 18 years of age and had 
no major cognitive deficits that would interfere with 
questionnaire completion. Table 1 showed characteristics 
of the study participants, the mean age in study group 
was 38.5, while the physical activity was 20%, 25%, 
and 5% (never, sometimes, and regular, respectively). 
In Table 2, PSQI scores in study group are compared 
with general population (control group) and there is 
significant difference between study and control group 
in all parameters. Table 3 presented a comparison of 
study group with and without poor sleep quality, and 
there was higher percentage among study group with 
history of sleep disorders. Table 4 shows the logistic 
regression model predicting poor sleep quality. Table 5 
shows a comparison of QoL between poor sleepers and 
good sleepers of study group where there is a significant 
difference indicating higher percentage among the poor 
sleeper.

Discussion

The aim of our work is to assess the sleep quality and its 
effect in SLE patients, and its impact on SLE QoL. We 
found poor sleep quality in 90% of our SLE patients. 
Compared with general population, our SLE patients had 
higher frequency of poor sleep quality than the general 
population and also higher scores in most of the PSQI 
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Table 1. Characteristics of the study participants.

Mean ± SD Or no. (%)
Age, years 38.5 ± 11.1
BMI, kg/m2 34.7 ± 5.8
SLE duration, year 10.3 ± 5.8
SLEDAI-2K 4.2 ± 2.6 (median 2)
SLICC/ACR DI 0.49 ± 0.88 (median 0)

Concomitant diseases

Hypertension 24 (48%)
Diabetes 5 (10%)

Kidney disease 21 (42.0)
Other rheumatologic disease 0 (0%)

Prednisolone use 50 (100%)
Prednisolone dose, mg/day 44.0 ± 37.2
Hydroxychloroquine 50 (100%)
Azathioprine 45 (90%)
Mycophenolate mofetil 5 (10%)

SD, standard deviation.

Table 2. PSQI scores in our patients compared with general population (control group).

Patients (n = 50) Controls (n = 50) P-value
Component score 7.12 ± 1.2 4.35 ± 3.3 0.001
Global sleep quality score 1.35 3.53 0.001
Sleep efficiency 2.65 1.20 0.006
Sleep duration 1.92 1.73 0.008
Sleep latency 1.85 1.17 0.527
Sleep disturbance 1.77 1.06 0.001
Need for sleep medications 0.71 0.37 0.001
Daytime dysfunction due to sleepiness 1.08 1.20 0.411
Overall sleep quality 1.09 0.70 0.047

Table 3. Comparison of patients with and without poor sleep quality.

PSQI ≥ 6, n = 45 (90%) (poor 
sleeper)

PSQI ˂ 6, n = 5 (10%) (good 
sleeper)

P-value

BMI, kg/m2 26.8 ± 3.9 24.3 ± 3.4 0.012
Concomitant diseases
Hypertension 22 (48%) 2 (40%) 0.0112
Diabetes 3 (6%) 1 (20%) 0.023
Kidney disease 18 (40%) 1 (20%) 0.031
Other rheumatologic disease 2 (4%) 1 (20%) 0.045
SLE duration, years 8.8 ± 3.5 6.8 ± 4.1 0.001
SLEDAI-2K 3.6 ± 2.5 2.1 0 ± 0.10 0.021
SLICC/ACR DI 0.92 ± 1.76 1.51 ± 0.79 0.311
Anxiety 6.8 ± 4.6 3.5 ± 1.89 0.0023
Expression 5.6 ± 3.3 2.3 ± 1.4 0.015
Prednisolone use 45 (90%) 5 (10%) 0.285

Table 4. Results of logistic regression model predicting poor sleep quality.

B (95% CI) P-value
Age 1.16 (1.04, 1.29) 0.006
Education 1.84 (0.86, 3.94) 0.115
BMI 1.09 (0.92, 1.29) 0.304
Disease duration 0.92 (0.74, 1.14) 0.449
SLEDAI-2K 1.10 (1.00, 1.44) 0.050
SLICC/ACR-DI 70 (0.76, 3.82) 0.193
Total HADS score 1.16 (1.04, 1.29) 0.008

CI, confidence interval.
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Table 5. Comparison of QoL between poor sleepers and good sleepers of study group.

Lupus QoL domains PSQI ≥ 6 (n = 45) PSQI < 6 (n = 5) P-value
Physical health 61.3 ± 17 57.5 ± 09.8 0.0023
Emotional health 52.0 ± 14 4 4.9 ± 12.6 0.00157
Body image 53.1 ± 17 47.7 ± 11.4 0.00178
Pain 87.7 ± 08 6 1.8 ± 13.2 0.0034
Planning 43.5 ± 15 31.3 ± 24.8 0.007
Fatigue 54.7 ± 24 47.0 ± 20.0 0.00145
Intimate relationships 53.1 ± 33.9 41.7 ± 28.5 0.012
Burden to others 77.6 ± 33 31.1 ± 31.0 0.080

components, except sleep latency and daytime dysfunction 
due to sleepiness which is matched with the result of study 
by Asghari et al. [16]. The results of this study are similar 
to previous studies reporting a prevalence of 55%–62% 
of sleep disturbances in patients with SLE. The study of 
Chandrasekhara et al. [3] showed that SLE patients had 
more severe disturbances in almost all components of 
sleep quality than controls. While an association between 
SLE activity and sleep disturbance is expected, the results 
of previous studies have been different in this regard. It 
was found that an association between disease activity and 
poor sleep quality in the regression analysis is controlled 
by different factors. We also found associations between 
disease activity and sleep quality components. The 
association between sleep quality and disease activity is 
also reported by some previous studies [3,6,17]. Such 
association may be direct and due to symptoms such as pain, 
headache, and other clinical symptoms of SLE. Patients 
with more active disease are more likely to be taking 
corticosteroids and less likely to have regular physical 
activity, which are reported as important determinants 
of global sleep quality in SLE patients by some studies. 
Prednisone use is reported to be associated with daytime 
somnolence. The study by Vina et al. [8] found a non-
statistically significant association between the doses 
of prednisolone and sleep quality in both univariate and 
multivariate analyses. In contrast, some other studies 
found no association between taking prednisolone and 
sleep quality [4]. In this study, anxiety was related to some 
of the sleep quality components, including sleep latency, 
sleep disturbance, and overall sleep quality. In comparison, 
depression was related to sleep efficiency, need for sleep 
medications, and daytime dysfunction due to sleepiness. 
It must be noted that our studied population was relatively 
younger (mean age = 36.5 years) than some of the other 
similar studies (mean age = 45.5) [8].

QoL is considered as one of the main outcome measures 
for SLE patients. We found diminished QoL in poor 
sleepers in almost all dimensions of the lupus QoL 
compared with good sleepers. Association between sleep 
quality and QoL remained significant for emotional health 
and psychological factors. Lack of association for body 
image and intimate relationships might be confounded 
by factors such as anxiety/depression [4]. Associations of 
sleep disorders and sleep quality disturbances with pain 
and fatigue in SLE patients are also reported by some 

previous studies. It must be noted that fatigue in SLE 
patients is multidimensional with physical and mental 
components. The study by Da Costa et al. [18] also 
showed an association between sleep disturbance and 
physical but not mental fatigue.

Conclusions

Sleep quality disturbances are common in women 
with SLE and it significantly impairs their QoL. Age, 
disease activity, and anxiety/depression were significant 
determinants of sleep quality in this study. Psychological 
factors are major contributors to poor sleep quality 
in SLE patients, which highlights the need for having 
a biopsychosocial approach toward the management 
of sleep problems in these patients. Studies with 
objective sleep measures, prospective studies, as well as 
interventional studies, are warranted in this regard.
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