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Objective: The aim of this study is to evaluate perceived stress and coping strategies in individuals
with systemic lupus erythematosus (SLE) according to the presence of insomnia symptoms, using
a set of variables that include anxiety and depressive symptoms evaluation. Methods: Ninety
SLE women were evaluated in a cross-sectional study using the Perceived Stress Scale (PSS),
Brief COPE, Pittsburgh Sleep Quality Index (PSQI), Insomnia Severity Index (ISI), Beck
Depression Inventory (BDI) and Self-rating Anxiety Scale (SAS). Results: Individuals with
insomnia symptoms (n¼ 57, 66%) presented higher PSS (p< 0.001), PSQI (p< 0.0001), BDI,
(p< 0.0001) scores and showed less-effective coping strategies such as the use of behavioral
disengagement (p¼ 0.04), self-blame (p¼ 0.02) and emotional-focused coping (p¼ 0.001). In a
multi-regression model ISI was the independent determinant of high PSS and of behavioral
disengagement; PSQI was the only determinant of self-blame (p¼ 0.02) and emotional-focused
coping. Conclusions: SLE individuals with insomnia symptoms show high levels of perceived
stress and more frequent use of disengaging and emotional-focused coping strategies. This
body of evidence suggests that individuals with SLE and comorbid insomnia symptoms may
therefore require additional interventions for insomnia. Lupus (2016) 25, 988–996.
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Introduction

Systemic lupus erythematosus (SLE) is a chronic
multisystem, inflammatory, autoimmune disorder
characterized by a variety of clinical manifestations
and organ involvement.1,2

Neuropsychiatric manifestations such as depres-
sion3 are frequently observed in SLE and significantly
interfere with patients’ quality of life, social relation-
ships and productivity.2–5

Although earlier diagnosis and better treatment
options have improved the survival of SLE patients
in recent decades,6 the course of SLE is characterized
by recurrent flares that have been related to stress7–11

and depression3 and may lead to progressive dis-
ability.12 Research for prevention and treatment of
SLE should thus continue to receive high priority.

Insomnia has emerged as a major determinant of
psychic and somatic health including rheumatologic
disorders13–19 and SLE.15–18

Sleep disorders are an important part of the
symptomatology of SLE: they occur in more than
half of patients and are associated with disease
activity, fatigue and depressive symptoms.18,20–22

As a role for stress has been hypothesized in the
development of flares in SLE,7,8,10,11,23,24 overacti-
vation of the stress system that has been described
in insomnia known as ‘‘hyperarousal’’25–27 may be
interesting from an SLE point of view. In particu-
lar, evidence is accumulating for the hypothesis that
conditions of sleep loss, including insomnia, might
act as a neurobiologic stressor per se,28 leading to
sympathetic nervous system and hypothalamus-
pituitary-adrenal axis over-activation, pro-inflam-
matory responses that in turn may be involved in
the modulation of depression, pain and fatigue in
SLE too.3,20,29

Despite this evidence, no prior research has exam-
ined the possible association between insomnia,
stress and the potential impact on SLE individuals.
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According to the appraisal theory, the physio-
logical effects resulting from a stressful event are
determined by the individual perception of an
event.30 Appraisal of stress has been related to
flares in SLE.10 Recommendations for lupus patients
to reduce perceived stress are based on numerous
studies establishing the association between daily
stress and disease exacerbation.7,8,10,11,23,24 Once
the event has occurred and been appraised as a stres-
sor, the second process relates to how the individual
self-regulates and reduces stress, referred to as
‘‘coping.’’31 Some of these coping strategies may
prove beneficial, while others may instead prove to
be ‘‘maladaptive’’ or less effective.30–32

A meta-analysis showed emotion-focused strate-
gies, aimed at thinking or feeling in a different way
about a stressful situation, to be less effective and to
be related to poor mental health33 with respect to
problem-focused coping, aimed at performing
something active to modify a stressful situation.33

In addition, disengagement coping is considered a
psychological risk factor or a disadaptive response
to stressful events.34 The course of the disease and
the mental well-being of SLE patients have been
shown to be influenced by coping strategies
applied;35–37 disengaging and emotional coping
styles have been described to interfere with the
course of the disease, with the mental well-being
and the quality of life in SLE.11,38

In the attempt to clarify the relationship between
insomnia symptoms and both appraisal and coping
of stress in SLE, this study examined a clinical sample
of SLE patients who were evaluated according to the
presence or absence of insomnia symptoms.
Participants were categorized into two groups: 1)
SLE patients with insomnia symptoms, and 2) SLE
patients without insomnia symptoms. The hypothesis
of the study was that SLE participants with insomnia
symptoms will show higher rates of stress-appraisal
and more maladaptive coping strategies than SLE
participants without insomnia symptoms. As insom-
nia is a risk factor for psychiatric disorders,39 we also
expected to see higher psychological problems in the
SLE group with insomnia symptoms.

Methods

Participants

From January 2012 to December 2013, consecutive
outpatients attending the Lupus Clinic of the
Rheumatology Unit of the University of Pisa,
Italy, were evaluated. Participants underwent a
face-to-face evaluation conducted by a medical

doctor with expertise in the sleep field (LP). Sleep
disorders were assessed by clinical evaluation and
the use of sleep-related questionnaires. All enrolled
individuals fulfilled at least four of the American
College of Rheumatology (ACR) revised criteria
for SLE.40 SLE patients underwent a complete
medical evaluation, including a clinical interview to
determine the patients’ medical, neurologic and psy-
chiatric disorders and pre-existing sleep disorders.
Inclusion criteria were age >18 years and written
informed consent; exclusion criteria were cognitive
impairment that would preclude the completion of
the questionnaires; severe medical diseases including
end-stage renal disease and active neoplastic disease.
Furthermore, patients who were suspected of suffer-
ing from another sleep disorder (for example: sleep
apnea syndrome, snoring), based on clinical evalu-
ation that was conducted by a medical doctor with
expertise in the sleep field (LP) and according to the
International Classification of Sleep Disorders, third
edition (ICSD-3) criteria,41 also were excluded. In
addition, individuals with a score of 1 or more on
item 10 of the Pittsburgh Sleep Quality Index
(PSQI)42 regarding self-reported symptoms or symp-
toms reported by the patient’s roommate were
excluded from the study.

Clinical evaluations

After enrollment, participants underwent a standard
medical examination. For SLE patients, medical and
pharmacological history, previous organ involvement
as well as actual disease manifestations and ongoing
therapies were recorded. Previous or ongoing neuro-
logical manifestations were defined according to the
ACR nomenclature and case definitions.43

Cumulative glucocorticorticoid (GC) dosages
until the assessment time were also computed.
Disease activity was evaluated using the European
Consensus Lupus Activity Measurement Index
(ECLAM) in a range from 0 to 6; a score> 2 was
considered as indicative of active disease.44

Cumulative organ damage was measured using
the Systemic Lupus International Collaborating
Clinics/ACR Damage Index (SLICC/ACR DI)
(range 3–6).45

Questionnaires

Measurements of sleep

PSQI
Sleep quality was evaluated through the admin-
istration of the PSQI. The PSQI is a widely used,
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self-rated, standardized questionnaire assessing
sleep quality in the previous month. The 19 ques-
tions are grouped in seven component scores, each
exploring a different sleep feature; the sum yields
a global PSQI score42 used to define poor sleep
quality when >5. The following PSQI-derived
data were also analyzed: sleep latency (component
2), sleep duration (component 3), habitual sleep
efficiency (component 4), and use of medication
(component 6).42

Insomnia Severity Index (ISI)
Insomnia severity was evaluated with the ISI. ISI is a
self-reported, seven-item questionnaire that assesses
insomnia in the previous two weeks. It is a reliable
and valid instrument to index a diagnosis of and
severity of insomnia. The sum yields a global score
ranging from 0 to 28. Individuals were categorized
as having no insomnia if the ISI score ranged from 0
to 7. The presence of insomnia symptoms was
defined by an ISI score of 8 or higher.46

Measurements of stress

Appraisal of stress: Perceived Stress Scale (PSS)
Perception of stress was assessed using the PSS.47 It
measures the degree to which events are appraised
as stressful. Items were designed to tap how unpre-
dictable, uncontrollable, and overloaded respond-
ents found their lives during the last month. The
scale also includes a number of direct queries about
current levels of experienced stress. Normative
values47 for 30- to 44-year-old women are >14.

Coping of stress: Brief COPE
Coping strategies were evaluated using the Brief
COPE scale, which assesses for coping responses
to stressors.32 The Brief COPE specifically refer-
enced coping strategies in which participants
engaged in response to stressors. A shortened ver-
sion of the original instrument, the Brief COPE is a
14 subscale and 28-item multifactorial question-
naire designed to assess levels of engagement in
various coping techniques.32 The 14 subscales are
composed of two items each, with higher scores
indicating greater use of the respective coping strat-
egy. Coping strategies measured in the Brief COPE
include Acceptance, Religion, Planning, Positive
Reframing, Using Instrumental Support, Active
Coping, Using Emotional Support, Humor, Self-
Distraction, Venting of Emotions, Self-blame,
Behavioral Disengagement, Denial and Substance
Use. Participants were asked to respond to each
item on a four-point Likert scale, indicating what
they generally do and feel when they experience

stressful events (1¼ ‘‘I have not been doing this
at all’’ – 4¼ ‘‘I have been doing this a lot’’).32

Problem-focused vs. emotion-focused coping stra-
tegies were considered. Composite scores for these
two strategies of coping were obtained by summing
their scales: Acceptance, Religion, Planning,
Positive Reframing, Using Instrumental Support,
Active Coping, Using Emotional Support and
Humor comprised the Problem-focused coping
score, while Self-Distraction, Venting of Emotions,
Self-blame, Behavioral Disengagement, Denial and
Substance Use comprised the Emotion-focused
coping score.48

Measurements of psychiatric symptoms

Beck Depression Inventory (BDI)
Depressive symptoms were assessed using the BDI.
The BDI is a 21-question inventory for self-assess-
ment, one of the most widely used instruments for
measuring the severity of depression. The total
score ranges from 0–63. According to the BDI
authors’ recommendations, a BDI score greater
than 9 is indicative of depressive symptoms.49

Self-rating Anxiety Scale (SAS)
Anxiety symptoms were assessed with the SAS. The
SAS is a 20-item self-reported assessment scale
based on scoring in four groups of manifestations:
cognitive, autonomic, motor and central nervous
system symptoms. Each question is scored on a
Likert-type scale of 1–4. The total score ranges
from 0–80. The presence of clinically relevant anx-
iety symptoms is defined50 by SAS scores> 44.

Statistical analysis

Statistical analysis was performed using NCSS
2008.51 Results were expressed as mean� standard
deviation (SD). Shapiro-Wilk test was used to check
normality of the variables. Differences in means
between individuals with or without insomnia symp-
toms were assessed using t-tests for normally distrib-
uted variables, or Mann-Whitney U/Wilcoxon test
for non-normally distributed variables. The Box-
Cox transformation was performed for non-normal
distributed variables. Categorical variables were
analyzed via the �2 test. An a priori power estima-
tion analysis returned a sample size of n¼ 20 to
reach a power of 0.8. A post hoc power analysis a
posteriori was conducted on simple size; a power-
> 0.8 was considered significant. Univariate linear
regression analysis was performed in order to test
the correlates of the PSS, expressed by PSS score,

Insomnia symptoms, perceived stress and coping strategies in patients SLE
L Palagini et al.

990

Lupus

 at National Cheng Kung University on July 26, 2016lup.sagepub.comDownloaded from 

http://lup.sagepub.com/


and of coping strategies, using responses on the Brief
COPE subscales. Then multiple linear regression
models were built, with the PSS or Brief COPE sub-
scales entered as dependent variables, and as inde-
pendent variables those measures that were found to
be significantly correlated with the dependent vari-
ables in the univariate analyses. All the multiple
regression models were checked for multicollinear-
ity: a variable was excluded from the model if it had
a variance inflation factor greater than 10 and a
condition number greater than 100 in the
Eigenvalues of Centered Correlations.

Results

Descriptive statistics

Among the 100 individuals enrolled, all females,
those with clinically evaluated or self-reported (or
reported by roommate) sleep apneas, snoring, and
leg restlessness (n¼ 6) or with incomplete data
(n¼ 4) were excluded. The final analysis was per-
formed on 90 patients. Clinical characteristics of
the study population are listed in Table 1.
Participants with insomnia symptoms showed sig-
nificantly higher renal involvement (28 partici-
pants¼ 49.1%, past p¼ 0.03) than patients with
no insomnia symptoms. No differences in disease
activity (ECLAM mean score) were found among
the groups (Table 1). Post hoc power analysis a
posteriori revealed a power of 0.99.

Sleep and psychological characteristics

Sleep and psychiatric characteristics of the study
population are listed in Table 2. Participants with
insomnia symptoms exhibited poorer sleep quality,
and higher insomnia severity; 29.8% showed a
sleep latency >30 minutes (n¼ 17, p¼ 0.02),
49.1% (n¼ 28, p< 0.001) a short sleep duration
(<6 hours), and 64.9% a low sleep efficiency
(<85%) (n¼ 37, p¼ 0.01) compared to SLE
patients with no insomnia symptoms (respectively
11.4%, n¼ 4; 14.2%, n¼ 4; 25.7%, n¼ 13). Despite
the presence of these sleep problems, the use of
sleep medications at least once or twice a week
was very limited in the group of SLE patients
with insomnia symptoms (15.7%, n¼ 9 vs 2%
n¼ 1, p¼ 0.006). Individuals with insomnia also
showed higher rates of depressive symptoms than
SLE patients with no insomnia symptoms
(p¼ 0.003); significantly, 40.3% (n¼ 23) of the
SLE patients with insomnia symptoms showed
depressive symptoms.

Perceived stress and coping strategies

PSS scores were significantly higher in SLE patients
with insomnia symptoms in comparison to those
without insomnia symptoms (p¼ 0.001) (Table 3).

Participants with insomnia symptoms reported
more use of behavioral disengagement (2.7� 1.2
vs 2.3� 0.7, p¼ 0.04), self-blame (5.6� 1.8 vs
4.8� 1.6, p¼ 0.02) and emotional-focused strate-
gies (22.9� 2.8 vs 20.8� 2.8, p¼ 0.001) than par-
ticipants without insomnia symptoms (see Table 3).

Determinants of perceived stress

In the univariate analysis perceived stress (PSS
score) was significantly related to insomnia severity
(p< 0.001), sleep quality (p< 0.001) and depressive
symptoms (p< 0.02) (Table 4). It was not related to
education level (p¼ 0.10), employment status
(p¼ 0.22), SLE duration (p¼ 0.20), neurologic
involvement (p¼ 0.50), renal involvement
(p¼ 0.64), ECLAM index (p¼ 0.49) or SLICC
index (p¼ 0.41). In the multiple linear regression
analysis, including renal involvement, according

Table 1 Clinical characteristics of the study population

Overall
(n¼ 90)

No insomnia
symptoms
(n¼ 33)

With insomnia
symptoms
(n¼ 57) p value

Age (years) 43� 11 42� 11 43� 11 0.23

Education (%)

-Undergraduates 90. 91 92 0.61

-Graduated 10 9 8 0.55

Employment status (%)

-Unemployed/household 52 52 53 0.52

-Employed 48 48 47

SLE duration (years) 15� 8 14� 8 15� 8 0.19

Neurologic
involvement (%)

12 10 13 0.19a

Renal involvement (%) 38 24.2 49.1 0.03a,b

ECLAM mean score 0.9� 1.2 0.9� 1.0 0.9� 1.4 0.64a

SLICC mean score 0.9� 1.3 0.6� 0.8 1.0� 1.5 0.78a

Glucocorticosteroids (%) 88 90 89 0.67a

Immunosuppressive
drugs (%)

42.2 36 43 0.92a

Cyclophosphamide (%) 3 3 3 0.72a

Mycophenolate
mofetil (%)

25 18 29 0.25a

Azathioprine (%) 7 3 7 0.69a

Cyclosporine (%) 5 6 5 0.84a

Methotrexate (%) 3 4 2 0.67a

Fibromyalgia (%) 15 11 13 0.25a

Results were expressed in mean� standard deviation (SD). SLE: sys-

temic lupus erythematosus; ECLAM: European Consensus Lupus

Activity Measurement; SLICC¼System Lupus International

Collaborating Clinics/ACR Damage Index for Systemic Lupus

Erythematosus, aMann-Whitney U/Wilcoxon test for non-normally dis-

tributed variables, bp< 0.05.
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to the ISI, PSQI, and BDI, only insomnia symp-
toms (p¼ 0.008) (Figure 1, Table 4) were signifi-
cantly associated with higher perceived stress
(Table 4).

Determinants of coping strategies

In the univariate analysis behavioral disengagement
was significantly related to insomnia severity
(p¼ 0.01), sleep quality (p¼ 0.003) and depressive
symptoms (p¼ 0.01). In the multiple linear regression
analysis including ISI, PSQI, and BDI, the only inde-
pendent determinant of behavioral disengagement
was poor sleep quality (p¼ 0.01) (Table 5).

In the univariate analysis the use of self-blame was
positively related to insomnia severity (p¼ 0.006) and
poor sleep quality (p¼ 0.05) (Table 5). In the mul-
tiple linear regression analysis including ISI and
PSQI, insomnia severity (p¼ 0.04) was the only
determinant of the use of self-blame.

In the univariate analysis the use of emotional-
focused coping strategies was related to insomnia
severity (p¼ 0.01), poor sleep quality (p¼ 0.002)
and perceived stress (p¼ 0.03). In the multiple
linear regression analysis including ISI, PSQI and
PSS, poor sleep quality (p¼ 0.04) was the only
determinant of the use of self-blame (Table 5).

Discussion

The present study investigated the perceived stress
and coping strategies in patients with SLE accord-
ing to the presence or absence of insomnia

Table 3 Perceived stress scale and Brief COPE scores

Overall

No
insomnia
symptoms

With
insomnia
symptoms p value

Perceived Stress
Scale score

17.4� 4.8 12 (10–17) 19 (17–22) 0.001a,c

Brief COPE subscales

Positive reframing 5.2� 1.5 5.4� 2.1 5.4� 1 0.83

Self-distraction 4.5� 1.3 4.6� 1.2 4.0� 1.3 0.92

Venting 5.4� 2.3 5.2� 1.8 5.6� 1.7 0.43a

Use of instrumental
support

5.4� 2.3 5.5� 2.1 5.4� 2.3 0.56

Active coping 7.2� 1.4 7.1� 1.5 7.4� 0.9 0.23

Denial 2.2� 0.7 2.2� 0.7 2.2� 0.8 0.24

Religion 4.6� 2.5 5.� 2.1 4.3� 2.6 0.47

Humor 4.2� 1.7 4.2� 1.7 4.3� 1.8 0.82

Behavioral
disengagement

2.5� 1.1 2.3� 0.7 2.7� 1.2 0.04b

Use of emotional
support

5.3� 2.4 5.5� 2.4 5.0� 2.3 0.33

Substance use 2.0� 0.1 2.0� 0.1 2.0� 0.0 0.19a

Acceptance 7.2� 2.0 7.2� 1.4 7.2� 1.2 0.94

Planning 7.3� 1.1 7.3� 1.0 7.1� 1.4 0.29

Self-blame 5.3� 1.8 4.8� 1.6 5.6� 1.8 0.02b

Emotion-focused 22.1� 2.9 20.8� 2.8 22.9� 2.8 0.001c

Problem-focused 46.8� 8.7 45.8� 7.7 46.5� 9.1 0.25

Results were expressed in mean� standard deviation-SD and as

median (25%–75%). aMann-Whitney U/Wilcoxon test for non-nor-

mally distributed variables. Significance: bp< 0.05, cp< 0.001.

Table 4 Determinants of perceived stress

Univariate linear
regression

Multiple linear
regression

PSS Coeff p value Coeff p value

Education 0.16 0.10 – –

Employment status 0.09 0.22 – –

SLE duration 0.07 0.20 – –

Neurologic involvement 0.01 0.50 – –

Renal involvement 0.40 0.64 – –

ECLAM 0.20 0.49 – –

SLICC 0.30 0.41 – –

ISI 0.49 <0.0001b 0.34 0.008b

PSQI 0.62 <0.0001b 0.23 0.17

SAS �0.04 0.16

BDI 0.25 0.02a 0.08 0.38

Results of the univariate linear regression and of the multiple linear

regression model with Perceived Stress Scale (PSS) as a dependent vari-

able and the other clinical, sleep and psychological variables as independ-

ent variables. SLE: systemic lupus erythematosus; ECLAM: European

Consensus Lupus Activity Measurement; SLICC: System Lupus

International Collaborating Clinics/American College of

Rheumatology (ACR) Damage Index for Systemic Lupus

Erythematosus; ISI: Insomnia Severity Index; PSQI: Pittsburgh Sleep

Quality Index; SAS: Self-Rating Anxiety Scale; BDI: Beck Depression

Inventory. Significant correlations: ap< 0.05, bp< 0.01.

Table 2 Sleep and psychological characteristics of the study
population

Overall
No insomnia
symptoms

With
insomnia
symptoms p value

ISI score 8.9� 5.0 5 (0–7) 10 (8–14) 0.001a,c

PSQI score 7.5� 3.9 4 (4–5) 8 (6–13) 0.001a,c

PSQI SL> 30 minutes 11.4% 29.8% 0.02a,b

PSQI SD< 6 hours 14.2% 49.1% <0.001a,c

PSQI SE< 85% 25.7% 4.9% 0.01a,b

PSQI USM 2% 15.7% 0.006a,c

SAS score 31.6� 14 20 (20–32) 20 (20–20) 0.07a

BDI score 5.6� 7.3 1 (0–3) 5 (1–13) 0.001a,c

Results of the overall sample are expressed mean� standard deviation,

while values for subgroups based on the presence of insomnia symp-

toms are expressed as median (25%–75%). ISI: Insomnia Severity

Index; PSQI: Pittsburgh Sleep Quality Index; PSQI subscales: SL:

Sleep Latency; SD: Sleep Duration; SE: Sleep Efficiency; USM: use

of sleep medication; SAS: Self-Rating Anxiety Scale; BDI: Beck

Depression Inventory. aMann-Whitney U/Wilcoxon test for non-nor-

mally distributed variables. Significance: bp< 0.05, cp< 0.001.
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symptoms. The main finding of the study was that
SLE patients with insomnia symptoms showed
increased perceived stress, less-effective coping stra-
tegies, and higher rates of psychiatric symptoms,
especially depressive symptoms, compared to SLE
patients with no insomnia symptoms. Although in
the present study a cause-effect relationship cannot
be established because of its cross-sectional nature,
we may hypothesize insomnia symptoms play a role
in the perception of stress in SLE and, indirectly, in
coping strategies in SLE.

Insomnia symptoms were frequent in patients
with SLE, afflicting 63% of the sample, thus con-
firming previous findings showing disturbed sleep
to be common in SLE patients.18,20–22

Interestingly, these patients showed more fre-
quently a renal involvement, compared to SLE
patients with no insomnia symptoms. It is well
established that chronic kidney disease is associated
per se with a variety of sleep disorders.52,53

However, renal damage could simply reflect a
greater degree of disease severity in SLE patients
with insomnia symptoms. We may hypothesize
insomnia symptoms to play a role in disease sever-
ity as it was previously hypothesized or, conversely,
we may hypothesize that patients with more severe
disease could be at higher risk for insomnia.18,20

Longitudinal design studies may examine if SLE
individuals with symptoms of insomnia who receive
sleep interventions may require less medications or

may improve disease severity compared to those
who do not receive sleep interventions.

Individuals with insomnia symptoms showed
higher levels of comorbid psychiatric symptoms
especially depressive symptoms as seen previously
in other studies.20,21,29 The presence of insomnia
symptoms may thus be associated with high levels
of depressive symptoms in SLE patients: depression
is a very common complaint and it is included in
the SLE neuropsychiatric manifestations.3,54 This
finding was expected as insomnia is considered a
risk factor for depression39,55 and insomnia and
depression have been shown to be in a causal bidir-
ectional relationship.56,57 Based on this point of
view, sleep interventions may be required in SLE
patients in order to favor depressive symptom pre-
vention and treatment.

Patients with insomnia symptoms showed a
higher level of perceived stress than non-insomniacs,
which may be related to the presence of insomnia
symptoms. This finding may suggest that SLE indi-
viduals with symptoms of insomnia are more likely
to perceive challenging events as stressful. This is in
line with previous studies regarding patients with
insomnia showing high level of perceived
stress.58–60 This is an important issue as high per-
ceived stress has been related to flares in SLE10

and numerous studies have demonstrated the asso-
ciations between daily stress and SLE disease
exacerbation.7,8,10,11,23,24

Figure 1 Scatter plot representing the correlation between Perceived Stress Score (PSS) and insomnia severity in SLE. SLE:
systemic lupus erythematosus; ISI: Insomnia Severity Index.
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Possible mechanisms accounting for such an
association were beyond the aim of our study.

However, these results may be consistent with the
hypothesis that the condition of sleep loss might act as
a neurobiologic stressor leading to sympathetic ner-
vous system and hypothalamus-pituitary-adrenal axis
over-activation and pro-inflammatory responses.28

Pathophysiological mechanisms such as the over-
activation (or ‘‘hyperarousal’’) of the sympathetic ner-
vous system and the hypothalamic-pituitary-adrenal
axis described in insomnia25–27 may be involved in
modulating stress perception in SLE patients with
insomnia. A longitudinal study design should establish
in this kind of patients the cause-effect relationship
among insomnia symptoms and appraisal of stress.

Another important aspect of the present study is
that patients with comorbid insomnia symptoms
and SLE also exhibited less-effective coping strate-
gies, such as disengaging coping or emotional-
focused coping. Particularly, SLE patients with
insomnia symptoms showed a higher use of behav-
ioral disengagement, which is a coping style that
has previously been described in individuals with
insomnia.60 In this SLE sample the use of behav-
ioral disengagement was related to poor sleep

quality, thus confirming previous observations in
insomnia patients.

Self-blame was another disengaging coping strat-
egy observed in this group of SLE patients with
insomnia symptoms, and was related to poor sleep
related to insomnia severity. In previous research the
use of self-blame has been related to poor psycho-
social adjustment to the chronic illness and to poorer
functional status in SLE, thus resulting in particu-
larly maladaptive behavior in SLE.61–63

Individuals with insomnia symptoms also
showed a higher use of emotional-focused coping
strategies. Emotion-focused coping has also been
associated with poor adjustment to the chronic ill-
ness and increased levels of depression in rheuma-
tologic disorders61,62 including SLE,9 resulting thus
in maladaptive behavior in SLE.

Although a cause-effect relationship cannot be
established, we may hypothesize insomnia symp-
toms to play a role in the appraisal of stress and,
in turn, to negatively influence coping strategies in
SLE. As previously seen, the course of the disease
and the mental well-being of SLE patients may be
influenced by the kinds of coping strategy engaged,
thus the main implication of these results reinforces
the idea that insomnia symptoms should be an
important target of treatment in SLE patients.

In conclusion, this study suggests that insomnia
symptoms are frequent in SLE individuals.
Insomnia symptoms may contribute to disease sever-
ity and to higher levels of neuropsychiatric manifest-
ations, especially depression. SLE individuals with
insomnia symptoms showed high levels of perceived
stress in conjunction with more frequent use of dis-
engaging and emotional-focused coping strategies
that were related to insomnia severity and poor
sleep quality. These data suggest that individuals
with comorbid SLE and insomnia symptoms may
be at higher risk for further negative health out-
comes, and may therefore require additional inter-
ventions for insomnia. These results may confirm
the hypothesis according to which conditions of
sleep loss might act as a neurobiologic stressor per
se, leading to sympathetic nervous system and
hypothalamus-pituitary-adrenal axis overactivation
and pro-inflammatory responses.28 Prevention and
treatment of insomnia symptoms should receive
attention in patients with SLE, since insomnia treat-
ments may be relevant for reducing SLE severity
including neuropsychiatric manifestations, and may
be involved in the perception of stress and in the
coping strategies engage in by SLE patients.

We should acknowledge several limitations of
the study. The study employed a cross-sectional

Table 5 Determinants of coping strategies

Univariate linear
regression

Multiple linear
regression

Behavioral
disengagement Coeff p value Coeff p value

ISI 0.05 0.01a 0.06 0.08

PSQI 0.08 0.003b 0.07 0.01a

SAS 0.04 0.08 –

BDI 0.03 0.01a 0.02 0.06

PSS 0.04 0.09 –

Self-Blame Coeff. p-value Coeff. p-value

ISI 0.090 0.006b 0.11 0.04a

PSQI 0.093 0.05a 0.20 0.77

SAS �0.007 0.59 – –

BDI �0.003 0.91 – –

PSS �0.06 0.12 – –

Emotional
focused coping

Coeff p value Coeff p value

ISI 0.18 0.01a 0.10 0.28

PSQI 0.24 0.002b 0.18 0.04a

SAS 0.01 0.57 –

BDI 0.03 0.39 –

PSS 0.16 0.03a 0.07 0.36

Results of the univariate linear regression analysis and the multiple

linear regression with coping strategies considered as dependent vari-

ables and the other sleep and psychological variables as independent

variables. ISI: Insomnia Severity Index; PSQI: Pittsburgh Sleep

Quality Index; SAS: Self-Rating Anxiety Scale; BDI: Beck

Depression Inventory; PSS: Perceived Stress Scale. Significant correl-

ations: ap< 0.05, bp< 0.01.
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design, so the cause-effect relationship between
variables cannot be established.

Future studies should employ a longitudinal
design and should incorporate clinical methods
designed to treat insomnia symptoms. Other limi-
tations include the small sample size and the fact
that patients were selected from a single SLE
center: future studies should be designed to include
multiple SLE centers in order to select greater sam-
ples of SLE patients. In addition the present study
did not evaluate a control group: the inclusion of a
control group of individuals with another chronic
disorder may be useful in order to understand if the
presence of insomnia symptoms may affect in the
same way individuals with SLE or patients with
other chronic disease. Further studies should also
include patients with other sleep disorders, such as
obstructive sleep apnea syndrome, in order to gen-
eralize these findings.
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