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Sleep quality, clinical and psychological manifestations in women with Systemic
Lupus Erythematosus

Abstract

Aim: Sleep problems are a common complaint in Systemic Lupus Erythematosus (SLE)
patients. We analyzed sleep quality with subjective and objective measures in a sample
with SLE and its possible relationships with the main manifestations of the disease.
Method: 21 women with SLE and 20 healthy women participated in the study. All
participants were evaluated with actigraphy for a week and they completed self-report
instruments of sleep quality, quality of life, fatigue, anxiety, depression and perceived
stress. Comparison analyses between the two groups were done using Chi-square and t-
Student. The association between sleep quality and the remaining variables was explored
using Pearson correlation coefficients.

Results: SLE patients had higher fragmentation index in the actigraphic analysis and a
perception of poorer sleep quality more fatigue, anxiety and depression than the control
group. Bivariate analyses showed that the perception of more sleep disturbance and
daytime dysfunction was associated with a lower health-related quality of life, more
fatigue, emotional discomfort and more perceived stress. Also the fragmentation index in
the actigraphy was significantly related to the perception of poorer quality of sleep.
Conclusion: SLE women had a poorer sleep quality (objective and subjective). These
alterations could play a modulatory role in clinical and psychological manifestations of
the disease and affect the quality of life in this population. More research is needed to
clarify these relations and to determine the potential benefits of interventions directed to

improve sleep in the clinical managing of the patients with SLE.

Keywords: actigraphy; objective sleep measures; sleep quality; systemic lupus
erythematosus.

INTRODUCTION

Systemic Lupus Erythematosus (SLE) is an autoimmune disease which etiology
is unknown. The prevalence is about 20-70 per 100.000 in general population, being more
frequent in women (90% or more) than in men.! SLE includes several clinical
manifestations and can affect multiple organs and body systems, mainly muscles and
joints, brain and peripheral nervous system, lungs, heart, kidneys, skin, serous membranes
and blood components.? The pharmacological treatment could include nonsteroidal anti-

inflammatory drugs, antimalarials, corticosteroids and cytotoxic agents in order to



prevent disease flares and to delay organ failure and mortality. Symptoms and side effects
of treatment represent a great impact on the patient’s live, being affected daily functioning
and psychosocial aspects.®*

Furthermore, sleep problems and poor sleep quality are common complaints in
patients with rheumatic diseases, including SLE.> In a recent review about sleep
disturbances in SLE patients of the year 2014, Palagini et al. found that 56-80.5% of the
patients reported sleep disturbances and poor sleep quality. The most frequent alterations
were increased sleep latency, sleep fragmentation, increased number of awakenings and
reduced sleep efficiency compared to the healthy population.® Nevertheless, the few
studies that have analysed this question had several methodological limitations, such as
the great variability of samples or the use of different assessment techniques. Very few
studies have included objective sleep measures like actigraphy or polysomnography
(PSG).® Thus, although some investigations have explored the sleep difficulties of SLE
patients, prevalence data and characteristics of sleep in SLE remain incomplete and
inconclusive.

On the other hand, an increasing number of studies have begun to explore the role
of sleep quality in clinical, psychological and functional manifestations of people with
SLE. There is some evidence that SLE patients with sleep problems have a poorer health-
related quality of life,” more fatigue® and higher levels of anxiety and depression.” 10
However, no study has evaluated simultaneously these aspects including subjective and
objective sleep measures. In addition, an important moderator of psychological health in
these patients is self-perceived stress,'! and its possible relation with sleep quality has not
yet been evaluated.

Therefore, the aim of the study was: 1) to analyze sleep quality (subjective and
objective) of SLE patients compared with healthy controls, and 2) to explore the possible
relationships of sleep quality with quality of life, fatigue, anxious and depressed mood
and self-perceived stress.

METHODOLOGY
Participants

A total of 21 women with SLE and 20 healthy women participated in the study.
SLE sample were outpatients of Systemic Autoimmune Disease Unit of Virgen de las
Nieves University Hospital (Granada, Spain).



The inclusion criteria for SLE patients were: 1) to be a woman aged between 18
and 67 years old; 2) to have a good reading comprehension; 3) to meet at least four of
American College of Rheumatology (ACR) criteria for SLE*?13; 4) to have the diagnosis
of SLE at least one year, and 5) to have a stable medication at least one month before the
beginning of the study. Exclusion criteria were: 1) the presence of other medical diseases
or pregnancy; 2) the presence of sleep apnea, restless leg syndrome, myoclonus or
circadian rhythm disorder; 3) a high dependency of hypnotic medication and 4) the
presence of serious psychological problems such as psychotic disorders, depression with
suicidal ideation, substance abuse or other.

The sample of healthy women came from non-clinical contexts and was match in
sociodemographic characteristics with the sample of SLE women. In this case inclusion
criterial were: 1) to be a woman aged between 18 and 67 years old; 2) to have a good
reading comprehension; 3) to be free of any medical or psychological disease and not be
pregnant. Exclusion criteria were the same as for the clinical sample.

This research was approved by the Ethics Committee Research Center Granada
(CEI-Granada).

Measures
Sociodemographic and clinical data

Information about age, education level, employment status, marital status, number
of children and years from the SLE diagnosis were collected. Additionally, current
perceived health was assessing using a numeric scale from 1 to 4 where each number
indicates the health quality.

Actigraphy

The objective sleep assessment was made by actigraphy. The actigraph is a wrist-
worn device that records activity, estimating if the participant is asleep or awake.}* In
general, wrist actigraphy is considered a valid and useful technique for sleep assessment,
being a less costly alternative and easier to use than PSG.™ In this study we used
actigraphs Motionwatch 8 model and Motionware 1.1.15 software (CamNtech, Software
GmbH, Colonia, Germany) for the data dump. The following parameters of actigraphy
were obtained: Time in bed, Actual sleep (%), Actual wake (%), Sleep efficiency (%),
Sleep latency (%) and Fragmentation Index.

Self-report instruments
The Pittsburgh Sleep Quality Index (PSQI) includes 19 items that explore seven

dimensions of sleep quality: subjective sleep quality, sleep latency, sleep duration,



habitual sleep efficiency, sleep disturbance, use of sleeping medication and daytime
dysfunction. Each component has a score range between 0 (no dysfunction) to 3 (severe
dysfunction). The PSQI global score has a possible range of 0-21 points. 16

The Lupus Quality of Life (LupusQoL) is a disease-specific health-related quality
of life instrument for adults with SLE, assessing five domains: physical health, emotional
health, body image, burden to others and intimate relationships. The score for each
domain ranges between 0 (worst health-related quality of life) and 100 (best health-related
quality of life). Y

The Multidimensional Fatigue Inventory (MFI) assesses five dimensions of
fatigue: general fatigue, physical fatigue, mental fatigue, reduced motivation and reduced
activity. Each component score ranges from 1 (no alteration) to 5 (severe alteration). 8

The Hospital Anxiety and Depression Scale (HADS) was designed to evaluate
anxious state and depressed mood in patients with physical illnesses. The HADS includes
14 items that generate two separate scores for anxiety and depression ranging between 0
and 21. A higher the score indicates more severe anxiety or depression. °

The Perceived Stress Scale (PSS) is a measure of the degree to which situations
of one’s life are perceived as stressful. The score ranges from 0 to 56, where higher scores
indicate higher perception of stress.?

Spanish versions of these instruments were used. All of them have good
psychometric properties.?*?
Procedure

In a first session, after providing information about the study and signing the
informed consent, we realized a brief interview collecting the sociodemographic and
clinical data. Also, in order to screen environmental, behavioural or medical alterations
that could cause sleep problems, a semi-structured interview about insomnia was
conducted.?® Finally, participants were given instructions to use the actigraph for one
week and instructions to complete self-report instruments. The duration of the complete
session was approximately between 1-1.5 hour. A week later, in a second session, all
material was collected.
Data analysis

Data were analyzed using SPSS software for Windows version 20.0. First,
sociodemographic and clinical characteristics of both groups were compared using Chi-
square tests (for dichotomous variables) and t-Student (for continuous variables). Then,

the possible differences in all variables between the clinical sample and the control group



were explored by independent samples t-test. Levene’s test was used to determine
equality of variances. Finally, for the clinical sample, the relationships between subjective
sleep quality and other psychological variables, as well as between the actigraphy
parameters and other self-report measures were analysed using the Pearson correlation

coefficients. Significance for all tests was set at p<0.05.

RESULTS
Sociodemographic and clinical data

Comparing SLE women with healthy women (Table 1), we observed that there
was no difference between them in sociodemographic measures (age, education level,
employment status, marital status and number of children), although, we found values
close to the significance in education level. Moreover, as expected we found differences
in the current health perception: none of the healthy women considered their health “Bad”
versus 4.8% of SLE women. In addition, most of the SLE patients rated their health as
“Acceptable” (42.9%) or “Good” (47.6%) and only 4.8% considered it “Excellent”.
However, among healthy women the majority health perception was “Good” (60%),
followed by “Excellent” (30%) and “Acceptable” (10%). Finally, there were no
differences in medication between the two groups except in the use of corticosteroid, very

common in SLE patients.

Comparison analysis
Self-report measures

We found statistically significant differences between the two groups in sleep
quality assessed by the PSQI (Table 2). The global index of PSQI and six of seven
components (subjective sleep quality, sleep latency, sleep duration, sleep disturbance, use
of sleeping medication and daytime dysfunction) showed that SLE patients perceived a
lower quality in their sleep than healthy women did. On the other hand, the difference in
habitual sleep efficiency compared to healthy participants was not significant, although
we observed lower sleep efficiency in the SLE group.

Regarding the health-related quality of life assessed by the LupusQoL and applied
only to the clinical sample (Table 2), we observed that the most affected domains were
emotional health and burden to others. In this sample, the other domains (physical health,
body image and intimate relationships) were less affected by the disease.

Concerning to fatigue, we found that the SLE group showed significantly higher
levels of fatigue than control group in all domains evaluated by the MFI (Table 2).



In the same way, significantly higher levels of anxiety and depression assessed by
the HADS were observed among SLE women compared with healthy women. However,
the levels of perceived stress were not different between the two groups, even though SLE
patients had higher scores (Table 2).

Actigraphy

By comparing actigraphy parameters in both samples (Table 3), we only found
significant differences in sleep fragmentation, thus, we observed higher scores in sleep
fragmentation index among SLE women compared with healthy women. Nevertheless,
p-values close to significance were observed for actual sleep, actual wake and sleep
efficiency. The data indicated a trend for the SLE group to sleep fewer hours, more time
awake at night and lower sleep efficiency than the comparison group.

Correlation analysis
Subjective sleep quality and psychological variables

The Pearson correlation coefficients for each component of subjective sleep
quality (PSQI) and psychological variables (Table 4) showed significant association
between more sleep disturbances and some domains of health-related quality of life (less
emotional health and more perception of burden to others), fatigue (more physical fatigue
and less motivation and activity) and higher levels of anxiety and depression and
perceived stress. Regarding the daytime functioning, we found that worse daytime
dysfunction was significantly related with poorer emotional health, more mental fatigue,
reduced motivation and activity and higher levels of depression and perceived stress.
However, duration of sleep had a positive and significant association with the
LupusQoL."s domain of burden to others, and negative with physical fatigue and reduced
motivation. In concrete, patients with shorter duration of sleep had less perception of
burden to others and showed less physical fatigue and more activity. Furthermore,
patients with lower sleep efficiency had a better perception of their body image and a
lower perception of burden to others. For the other components of PSQI as well as for the
global index of sleep quality, we did not find other significant correlations between
measures evaluated.
Actigraphy parameters and psychological variables

Analyzing the relation between the different actigraphy parameters and self-report
measures, we found that sleep fragmentation index was positively correlated with

subjective sleep quality, daytime dysfunction and the global index of sleep quality (see



Table 5). So greater sleep fragmentation was associated with poorer sleep quality, more
daytime dysfunction and higher perceived alteration in the global index of PSQI.
Moreover, longer time in bed was associated with more perception of sleep disturbance,
lower emotional health, less motivation and activity level and more anxiety and
depression. In addition, a higher sleep latency was significantly associated with worse
sleep efficiency and more use of sleeping medication in the PSQI. On the contrary, the
other actigraphy parameters (actual sleep, actual wake and sleep efficiency) were not

correlated with psychological variables evaluated in this sample.

DISCUSSION

The aim of this study was to evaluate the sleep quality (objective and subjective)
in SLE patients compared with a healthy sample of women, and to explore the possible
relation between sleep alteration and other psychological variables (health-related quality
of life, fatigue, anxiety and depression and perceived stress). We found that SLE patients
informed of poorer sleep quality, as showed the differences in PSQI scores with regard
to the healthy sample in subjective sleep quality, sleep latency, sleep duration, sleep
disturbance, use of sleeping medication, daytime dysfunction and the PSQI global index.
These results are similar to those obtained in other studies, for example in the review of
Palagini et al., in which more than half of SLE patients had sleep problems, an increased
sleep latency, more awakenings during the night and lower sleep efficiency than healthy
population.®

In health-related quality of life, we found very similar results that were obtained
in the Spanish validation of LupusQoL, being the most affected domains emotional health
and burden to others.?? The differences in fatigue and mood between SLE patients and
healthy controls also were congruent with previous studies in which the patients were
showing higher levels of fatigue,?” anxiety and depression than healthy participants.® The
difference in perceive stress was not statistically significant, however, a p-value close to
the significance (0.79) was found.

Focusing now on the relationship between sleep quality and the remaining
variables, we found an association between three domains in which patients had a lower
quality of life (burden to others, emotional health and body image) and indicators of sleep
difficulties assessed both subjectively (subjective sleep duration, sleep efficiency, sleep
disturbances and daytime dysfunction) and objectively (time in bed). It seems that a poor

sleep quality was associated with lower quality of life comparing SLE patients with and



without self-reported sleep problems.” However, the direction of the relations between
the domains of burden to others and body image with duration and efficiency of sleep is
the contrary to we were expecting. More alteration in both components of sleep quality
(shorter sleep duration and less sleep efficiency) was associated with higher scores in
quality of life in these domains. A recent study conducted a linear regression analysis
between the components of LupusQoL and sleep quality (PSQI global index) in SLE
patients with sleep disturbances. They find that only emotional health was associated
independently and significantly with poor quality of sleep, finding no association with
other components of quality of life, including body image and burden to others.” In fact,
in this study we didn’t find an association between body image and burden to others and
actigraphy parameters like actual sleep or sleep efficiency. Given these relationships that
were expected in the opposite direction, we can only prove through the aforementioned
study and our actigraphy data that these domains measured by the LupusQoL not appear
to be consistently related to poor sleep quality, according to the regression analysis carried
out with the objective measures.” Therefore, regardless the other components, we can
think emotional health is the most associated domain with sleep quality as in this sample.
Further research should analyse if they find the same results in the relationships of these
dimensions of both questionnaires.

Moreover, we find an association between some indicators of sleep difficulties
(sleep duration, sleep disturbance, daytime dysfunction and time in bed) and some
components of fatigue (physical, mental and reduced motivation and activity). More sleep
disturbances were associated with higher level of physical fatigue and more reduction in
motivation and activity. Also higher levels of daytime dysfunction were related to more
mental fatigue and lower motivation and activity. These findings are similar to those
found in other studies examining this relationship in SLE patients.® On the other hand,
the perception of shorter sleep duration was associated with less physical fatigue and more
activity, contrary to expectations. It is possible that patients who have more symptoms of
fatigue are trying to extend their sleep as compensatory strategy (so it would be an
increased sleep duration), but this suggestion should be investigated in the future.

Anxious and depressed mood were also related to sleep problems in SLE. We
observed that higher levels of anxiety and depression correlated with more sleep
disturbance and more time in bed. In addition, patients with higher scores in depression
perceived a worse daytime dysfunction. As in our study, the relationship between

depression levels and daytime dysfunction have previously been reported in SLE



population, as well as between anxiety and sleep disturbances.” However, the connection
is not significant for other components of subjective sleep quality.” Several studies have
found that anxiety and depression correlate with perceived alterations of sleep,®1°
however, we must consider that some of them use of different assessment tools to
employees in this study and it could influence the results. The complex and reciprocal
relation between depression and sleep problems has wide support in the evidence. For
example, some studies using regression models found the level of depression as the main
determinant of sleep quality in SLE patients.® 2 Finally, we found a significant
relationship between perceived stress and sleep disturbances and daytime dysfunction.
Although no studies have explored this relationship in SLE population, it has been found
that perceived stress is a good predictor of sleep problems in other clinical populations as
for rheumatoid arthritis patients.?®

To the best of our knowledge, there are only two studies with PSG, which showed
that SLE patients had more sleep problems, lower sleep efficiency and a greater number
of awakenings® or the presence of movement and respiratory disorders overnight.3!
Although PSG and actigraphy are not fully comparable measures, our findings go in the
direction of the studies using PSG.%°-3! We found a higher sleep fragmentation in SLE
patients than controls. However, in other parameters there were no differences, but we
observed a trend toward lower sleep efficiency and less sleep and more awake time at
night in SLE patients compared to controls. Very few studies have employed objective
sleep measures in SLE population. The present study is the first using actigraphy to assess
objective sleep in SLE patients. Also we found few significant correlations between
indicators of poor quality sleep assessed with objective and subjective measures. We
found only a study comparing sleep perceptions with objective measures of sleep in SLE
patients. At this regard, the unique study that has analysed sleep perceptions to objective
measures (PSG) in SLE patients did not report association between sleep complaints and
sleep disturbances assessed by PSG.% It is quite common to find discrepancies between
perceived sleep quality and objective measures (PSG and actigraphy), specially among
people with severe sleep problems. This lack of concordance between subjective and
objective sleep measures in SLE patients could partly be explained by the fact that people
with severe sleep problems use to misperceive their sleep quality in comparison with
healthy controls. For example, persons with insomnia tend to overestimate sleep latency

and to underestimate the total sleep time.3?



This study has several limitations to consider. First, the reduced sample employed
here must be extended in future studies including also men. In another hand, there is a
tendency to certain differences with the comparison group in educational level, although
the difference is not significant. Moreover, sleep is measured by activity, not sleep itself
which could have influenced the results of objective sleep assessment we have obtained.
However, although the “gold standard” to study sleep continues being PSG,® in general
nowadays it is accepted that actigraphy shows reasonable level of agreement with PSG
and the good cost-benefit and great viability for clinical application of actigraphy are
remarkable advantages. Future studies using actigraphy and PSG simultaneously can help
to determine the relationship between the two forms of assessment and the usefulness of
each one in SLE.

To conclude, this study found that SLE patients had a poorer quality of sleep
(subjective and objective), which may have been related to a deterioration in the quality
of life, more symptoms of fatigue and higher levels of anxiety, depression and perceived
stress as compared with healthy sample. Based on this preliminary results and because of
the lack of studies conducted to date in this field, future research should deepen the study
of sleep in this disease. Sleep can be influencing a further deterioration in the clinical
features of the disease and a worse quality of life of these patients. Get a more accurate
knowledge in this field would help to implement effective interventions in this population
to improve sleep quality leading to an improvement not only of the sleep but also of others

clinical symptoms, emotional health and quality of life.
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Table 1. Sociodemographic and clinical characteristics

Variables SLE women  Healthy women P
(n=21) (n=20)
Age, M (SD) 38.33 (11.39) 37.20 (11.71)  0.755
Years with symptoms, M 1.66 (1.99) - -
(SD)
Years since SLE diagnosis 13.91 (8.23) - -
Education level (%)
Uneducated 0 5 0.060
Primary education 4.8 5
Secondary education 4.8 5
Bachelor 23.8 0
Professional instruction 23.8 5
University studies 42.9 80
Work status (%6)
Student 14.3 30 0.079
Currently employed 42.9 65
Retired 9.5 0
Unemployed 23.8 5
Sick leave for permanent 9.5 0
disability
Marital status (%0)
Single 42.9 55 0.833
Married 38.1 30
Widowed 2.4 0
Separated 4.9 5
Divorced 4 10
Number of children (%)
0 57.1 55 0.678
1 14.3 15
2 23.8 15
3 4.8 15
Current health (%)
Bad 4.8 0 0.027*
Acceptable 42.9 10
Good 47.6 60
Excellent 4.8 30
Medication (%0)
Antidepressants 10 0 0.147
Hypnotics 5 0 0.311
Opioids 0 0 -
Analgesics 5 0 0.311
Corticosteroids 85.7 14.3 0.002*

*p<0.05. P-values referred to Chi-square tests for dichotomous variables
and t-test for continuous variables.



Table 2. Comparison in self-report measures between SLE patients and control group

Self-report measures SLE women Healthy T p
(n=21) women
(n=20)
Sleep quality-PSQI, M (SD)
Subjective sleep quality 1.29 (0.64) 0.80 (0.69) 2.32 0.026*
Sleep latency 1.67 (0.79) 0.95 (0.82) 2.83 0.007**
Sleep duration 1.38 (0.80) 0.70 (0.65) 2.95 0.005**
Habitual sleep efficiency 0.76 (0.94) 0.35 (0.67) 1.60 0.117
Sleep disturbances 1.62 (0.74) 1.15 (0.36) 2.59 0.015*
Use of sleeping medication 0.62 (1.02) 0.05 (0.22) 2.48 0.021*
Daytime dysfunction 1.29 (0.78) 0.80 (0.52) 2.32 0.026*
Global index of quality of sleep 8.62 (3.13) 4.80 (2.74) 4.13 0.000**
Quality of life-LupusQoL, M (SD)
Physical health 72.09 (19.88) - - -
Emotional health 62.93 (22.42) - - -
Body image 70.67 (24.32) - - -
Burden to others 57.50 (28.11) - - -
Intimate relationships 73.30 (28.82) - - -
Fatigue-MFI, M (SD)
General fatigue 3.61(0.85) 2.35 (0.59) 551 0.000**
Physical fatigue 3.75(0.92) 2.30 (0.85) 5.19 0.000**
Mental fatigue 3.05 (1.17) 1.72 (0.55) 4.68 0.000**
Reduced motivation 2.33 (1.08) 1.72 (0.42) 2.39 0.024*
Reduced activity 3.00 (1.24) 1.86 (0.58) 3.77 0.001**
Anxiety and depression-HADS,
M (SD)
Anxiety 8.38 (4.76) 3.95 (2.25) 3.83 0.001**
Depression 5.05 (3.68) 1.40 (1.84) 4.03 0.000**
Perceived stress-PSS, M (DT) 25.05 (9.84) 20.00 (7.24) 1.87 0.069

*p<0.05; ** p<0.01



Table 3. Comparison analysis for actigraphy parameters between the SLE patients

and the control group

Actigraphy parameters M SLE women Healthy women t p
(DT) (n=21) (n=20)

Time in bed (hours) 7:58 (1:02) 7:39 (0:57) 1,02  0.311
Actual sleep (%) 85.26 (3.98) 87.62 (3.80) -1.91  0.063
Actual wake (%) 14.74 (3.98) 12.38 (3.80) 191  0.063
Sleep efficiency (%) 82.32 (4.63) 85.13 (4.49) -1.91  0.063
Sleep latency (%) 0:12 (0:11) 0:09 (0:06) 1.32  0.193
Fragmentation index 27.93 (8.78) 21.85 (7.23) 2.38  0.022*

*p<0.05



Table 4. Correlational analysis between subjective sleep quality and psychological variables in SLE patients

Sleep quality-PSQI

Subjective Sleep Sleep Habitual sleep Sleep disturbance  Use of sleeping Daytime Global
sleep quality latency duration efficiency medication dysfunction  index
Quality of life-
LupusQoL
Physical health 0.231 0.081 0.164 0.338 -0.092 -0.059 0.083 0.191
Emotional health -0.143 -0.137 0.427 0.047 -0.552* 0-087 -0.533* -0.117
Body image 0.115 0.092 0.240 0.476* -0.427 0.354 -0.024 0.260
Burden to others -0.101 -0.385 0.475* 0.542* -0.655** 0.192 -0.367 -0.017
Intimate 0.229 -0.026 0.299 0.394 -0.300 -0.047 -0.176 0.106
relationships
Fatigue-MFI
General fatigue 0.072 0.154 -0.271 -0.150 0.294 0.083 0.397 0.135
Physical fatigue -0.105 0.085 -0.569** -0.342 0.473* -0.092 0.206 -0.116
Mental fatigue 0.241 0.076 0.054 0.262 0.471 -0.084 0.661** 0.398
Reduced motivation 0.241 0.237 -0.311 -0.128 0.559** -0.093 0.619** 0.242
Reduced activity 0.265 0.390 -0.436* -0.287 0.718** -0.206 0.588** 0.204
Anxiety and
depression-HADS
Anxiety 0.289 0.404 -0.118 0.110 0.567** 0.082 0.397 0.424
Depression 0.226 0.381 -0.226 0.133 0.448* 0.045 0.498* 0.204
Perceived stress- 0.179 0.232 -0.160 -0.171 0.607** -0.316 0.458* 0.158

PSS

*p<0.05; **p<0.01

Table 5. Correlation analyses between actigraphy parameters and self-report measures in SLE women



Actigraphy parameters

Timeinbed Actual sleep  Actual wake Sleep efficiency Sleep latency Fragmentation
index
Sleep quality-PSQI
Subjective sleep quality 0.166 -0.417 -0.417 -0.382 0.075 0.473*
Sleep latency 0.334 -0.264 -0.264 -0.345 0.307 0.242
Sleep duration -0.316 -0.080 -0.080 -0.064 -0.108 0.248
Habitual sleep efficiency 0.227 -0.335 -0.335 -0.434 0.465* 0.361
Sleep disturbance 0.512* -0.369 0.369 -0.242 -0.114 0.353
Use of sleeping medication -0.007 0.263 -0.263 -0.019 0.553* -0.144
Daytime dysfunction 0.379 -0.388 0.388 -0.291 -0.052 0.492*
Global index of sleep quality 0.307 -0.363 0.363 -0.442 0.345 0.481*
Quiality of life-LupusQoL
Physical health 0.160 -0.236 0.236 -0.255 0.102 0.260
Emotional health -0.468* 0.283 -0.283 0.185 0.005 -0.269
Body image -0.003 -0.040 0.040 -0.168 0.363 0.021
Burden to others -0.308 0.121 -0.121 -0.088 0.049 -0.085
Intimate relationships -0.078 -0.078 0.078 -0.038 -0.038 0.094
Fatigue-MFI
General fatigue 0.274 0.196 -0.196 0.162 0.100 -0.197
Physical fatigue 0.372 0.190 -0.190 0.176 0.096 -0.289
Mental fatigue 0.425 -0.348 0.348 -0.250 0.054 0.440
Reduced motivation 0.472* -0.269 0.269 -0.199 0.053 0.326
Reduced activity 0.548* -0.271 0.271 -0.145 -0.071 0.173
Anxiety and depression-HADS
Anxiety 0.515* -0.348 0.348 -0.380 0.260 0.421
Depression 0.502* -0.344 0.344 -0.381 0.301 0.376
Perceived stress-PSS 0.369 -0.320 0.320 -0.215 -0.098 0.378

*p<0.05



