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Abstract: There are considerable psychological and psychiatric consequences of the pandemic.
Researchers have started to take into account the real or perceived sense of social threats that may be
expressed, such as anxiety, depression, and sleep disorders. However, analyses on pandemic-related
anxiety, depression, and sleep disorders mostly rarely addresses the situation of people with
autoimmune diseases. Therefore, the aim of this study was to assess the mental health factors
among people with systemic lupus erythematosus by quantifying the severity of anxiety, depression,
and sleep disorders during the SARS-CoV-2 pandemic. In total, 723 people took part in the study.
The study group consisted of 134 individuals with a systemic lupus erythematosus. The control
group consisted of 589 people without systemic lupus erythematosus. The regression adjusted
by age, gender, and diagnosis of other chronic diseases showed individuals with systemic lupus
erythematosus were at a much higher risk of elevated symptoms of anxiety on the GAD-7 scale (OR
= 3.683; p < 0.001), depression on the PHQ-9 scale (OR = 4.183; p < 0.001), and sleep disorders on the
Insomnia Severity Index (ISI) scale (OR = 6.781; p < 0.001). Therefore, the mental health of patients
with systemic lupus erythematosus in the times of the SARS-CoV-2 pandemic is not only an extremely
important medical problem but also a social one and must require special attention.

Keywords: SARS-CoV-2; COVID-19; SLE; GAD-7; PHQ-9; ISI

1. Introduction

The entire world is currently trying to cope with the global pandemic of a new coronavirus.
This was first observed in the city of Wuhan in China at the end of 2019, when cases of new atypical
pneumonia were discovered [1]. The International Committee on Virus Taxonomy called this type of
coronavirus SARS-CoV-2 due to its similarity to a virus causing severe acute respiratory syndrome
(SARS) [2]. The disease caused by the new virus is commonly referred to as COVID-19 and has a higher
mortality rate than that for influenza and, unlike SARS, is far more contagious [3]. To date, SARS-CoV-2
has killed 750,000 people and over 21 million have been infected, causing a global pandemic which
has posed a serious challenge to medical care systems worldwide. In Poland, there have been 55,000
confirmed cases and 1800 deaths.

Based on available information and clinical knowledge, the Center for Disease Control and
Prevention (CDC) announced that the majority of SARS-CoV-2 infections are asymptomatic or
oligosymptomatic except for the elderly and people of all ages with chronic diseases, who may
experience severe symptoms of COVID-19 [4]. Depending on the report, chronic diseases occur in up
to 50% of patients infected with SARS-CoV-2 and mortality rates in this group are significantly higher
than in the average population. During the recent coronaviral epidemics, i.e., SARS and MERS, it was
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also observed that in the majority of people with chronic diseases, the symptoms were more severe
and often led to death due to multi-organ failure [5].

The chronic diseases listed by the CDC as those that can lead to a severe course of COVID-19
include many conditions that can cause immunosuppression, e.g., autoimmune diseases, which are
becoming increasingly common although their exact causes are largely unknown. This group of chronic
diseases is associated with the dysfunction of the immune system and consists of an undirected reaction
against one’s own cells, tissues, and organs [6,7]. This reaction results from a complex interaction
between environmental and genetic factors. In the United States alone, autoimmune diseases affect
more than 25 million people and their incidence is constantly increasing. Despite global progress in
the diagnosis of these diseases, it is still difficult to identify them at the preclinical stage.

There are also considerable psychological and psychiatric consequences of the pandemic,
and, in general, other adverse epidemiological conditions created by the industrialized world.
Researchers have started to take into account the real or perceived sense of social threats,
fear, and uncertainty that may be expressed as anxiety, depression, and sleep disorders [8-12].
However, analyses on pandemic-related anxiety mostly concern health care workers, rarely addressing
the situation of other groups, e.g., people with systemic lupus erythematosus (SLE) [13]. The current
outbreak of SARS-CoV-2 infection has led to global changes in many dimensions of daily lives.
Ubiquitous information about the number of deaths, new diseases, diseases predisposing one to a
severe and unfavorable course of SARS-CoV-2 infection, lack of targeted treatment, social isolation,
change of existing habits, long-term quarantine, and a limited or total lack of access to goods or medical
support causes a huge mental burden by generating emotional stress, elevated anxiety, and sleep
disturbances. Sleep disturbances, depression, and anxiety are commonly reported in SLE patients.
However, their prevalence varies from study to study [6,14,15]. Therefore, the aim of this study was
to assess the mental health factors among people with SLE by quantifying the severity of anxiety,
depression, and sleep disorders during the SARS-CoV-2 pandemic.

2. Materials and Methods

This cross-sectional study was conducted in the Western Pomerania region in Poland from
3 May 2020 to 17 May 2020. The study area was showing an incidence at 6/100.00 and prevalence at
31/100.00 during this period. This study included 6 hospitals with clinics or wards that diagnosed or
hospitalized COVID-19 patients. In total, 723 people took part in the study. The study group consisted
of 134 individuals with SLE. The control group consisted of 589 people without SLE. Each of the survey
participants gave their informed consent by taking part in the survey. The participants could stop the
survey at any time. The survey was anonymous and ensured the full confidentiality of information.

In this study, we focused on the symptoms of anxiety, depression, and sleep disorders in all
participants using the 7-item Generalized Anxiety Disorder scale (GAD-7; range 0-21; no anxiety < 4,
anxiety > 4) [16] to assess the severity of anxiety, the 9-item Patient Health Questionnaire (PHQ-9;
range 0-27; no depression < 4, depression >4) [17-22] to assess the severity of depression symptomes,
and the 7-item Insomnia Severity Index (ISI; range 0-28; no insomnia < 8, insomnia > 8) to assess the
severity of sleep disorder symptoms [23-26]. Cut-off points for anxiety, depression, and insomnia were
established in accordance with the literature. Participants with scores below the cut-off points were
characterized as showing no symptoms, while those who obtained scores above the cut-off points were
characterized as showing symptoms.

Each participant gave basic demographic data, including their gender (male or female) and age.
Data on coexisting diseases such as diabetes mellitus, hypertension, heart failure, coronary heart
disease, chronic obstructive pulmonary disease, and dyslipidemia were also collected from each
participant. Each participant was also asked about tobacco smoking.

The Pomeranian Medical University Ethics Committee approved the study protocol
(KB-0012/26/04/2020/Z) which conformed to the ethical guidelines of the Declaration of Helsinki.
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Statistical Analysis

A licensed Statistica 13.0 program (StatSoft, Tulsa, OK, USA) was used for statistical analysis.
The assessment of normal distribution was performed using the Shapiro-Wilk test. The analysis of
quantitative data was performed using the Mann-Whitney U test. For the analysis of qualitative data,
the X? test was used; if the subgroup size was small, the Yates correction was applied. The evaluation of
the relationship between the analyzed parameters was performed using univariable logistic regression
model analysis and was adjusted for potentially distorting data (age, gender, diagnosed hypertension,
diabetes mellitus, dyslipidemia, and cigarette smoking). Statistical significance was set ata p < 0.05.

3. Results

3.1. Comparison of Coexisting Diseases and Basic Demographic Data between the Group of People with
Systemic Lupus Erythematosus and People without a Diagnosis of Systemic Lupus Erythematosus

Individuals without a diagnosis of systemic lupus erythematosus significantly more often smoked
cigarettes and were more likely to suffer from hypertension (p < 0.001, p = 0.003, respectively). On the
other hand, people with systemic lupus erythematosus were significantly more often female and
younger (p < 0.001, p < 0.001, respectively). A case comparison is presented in Table 1.

Table 1. Comparison of selected parameters in patients with and without systemic lupus erythematosus.

Control (n = 589) SLE (n = 134) P
Sex female 275 (46.69) 119 (88.81) <0.001
male 314 (53.31) 15 (11.19)
Age [years], mean + SD; Me 39.71+£7.07;39.00 38.34 £5.62;38.00 <0.001
Do you have hypertension? (1, %) No 487 (82.68) 125 (93.28) 0.003
Yes 102 (17.32) 9 (6.72)
Do you have diabetes mellitus? (1, %) No 574 (97.45) 133 (99.25) 0.340
Yes 15 (2.55) 1(0.75)
Do you have coronary heart disease? (1, %) No 588 (99.83) 133 (99.25) 0.814
Yes 1(0.17) 1(0.75)
Are you suffering from heart failure? (1, %) No 587 (99.66) 134 (100.00) 0.814
Yes 2(0.34) 0 (0.00)
Do you have dyslipidemia? (1, %) No 470 (79-80) 115 (85.82) 0.139
Yes 119 (20.20) 19 (14.18)
Do you have the chronic obstructive No 586 (99.49) 134 (100.00)
. 2 (n. % 0.934
pulmonary disease? (1, %) Yes 3(051) 0 (0.00)
Do you smoke cigarettes? (1, %) No 329 (55.86) 130 97.01) <0.001
Yes 260 (44.14) 4 (2.99)

Abbreviations: p—statistical significance, n—number of patients, Me—median, SD—standard deviation.

3.2. Comparison of Mental Health and Sleep Factors between the Group of People with Systemic Lupus
Erythematosus and People without a Diagnosis of Systemic Lupus Erythematosus

The survey involved 723 respondents. In total, 507 participants (70.1%) suffered from anxiety
according to the GAD-7 score (>4 points). In total, 586 participants (81%) showed depressive symptoms
on the PHQ-9 scale (>4 points). In total, 514 (71.1%) participants had insomnia according to the
score of the ISI scale (>8 points). People with SLE were significantly more often had symptoms of
anxiety, depression and sleep disorders compared to those without SLE (p < 0.001, p < 0.001, p < 0.001
respectively). These individuals with SLE also significantly more often demonstrated higher scores on
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all three scales (GAD-7, PHQ-9, and ISI) compared to those without SLE (p < 0.001, p < 0.001, p < 0.001
respectively). A case comparison is presented in Table 2.

Table 2. Comparison of the severity of anxiety, depression, and sleep disorders in patients with and
without systemic lupus erythematosus during the SARS-CoV-2 pandemic.

Control (n = 589) SLE (n = 134) P
Mean = SD; Me 6.56+4.06; 6.00 19.66+1.10; 20.00 <0.001
GAD-7 < . )
<4 216 (36.67) 0 (0.00) <0.001
>4 373 (63.33) 134 (100.00)
Mean + SD; Me 8.65 = 4.27;9.00 20.61 +£2.01;21.00 <0.001
PHQ-9 <
<4 137 (23.26) 0 (0.00) <0.001
>4 452 (76.74) 134 (100.00)
Mean = SD; Me 10.18 = 4.96; 11.00 22.66 +2.30;23.00 <0.001
ISI < . .
<8 209 (35.48) 0 (0.00) <0.001
>8 380 (64.52) 134 (100.00)

Abbreviations: GAD-7—Generalized Anxiety Disorder scale; PHQ-9—Patient Health Questionnaire, ISI—Insomnia
Severity Index, p—statistical significance, n—number of patients, Me—median, SD—standard deviation.

3.3. Comparison of Mental Health and Sleep Factors after Adjustment for Covariates

Due to the low frequency of occurrence, the analysis did not take into account coronary heart
diseases, heart failure, and chronic obstructive pulmonary disease.

The analysis of the univariable logistic regression model showed that a diagnosis of SLE was
associated with a much higher risk of elevated anxiety on the GAD-7 scale (OR = 3.443; p < 0.001),
depression on the PHQ-9 scale (OR = 4.095; p < 0.001), and sleep disorders on the ISI scale (OR = 5.032;
p < 0.001). After the results were adjusted by age, gender, and diagnosis of the following diseases:
hypertension, diabetes mellitus, dyslipidemia, and cigarette smoking, the increased risk of anxiety
on the GAD-7 scale (OR = 3.683; p < 0.001), depression on the PHQ-9 scale (OR = 4.183; p < 0.001),
and sleep disorders on the ISI scale (OR = 6.781; p < 0.001) were confirmed. The results are presented
in Table 3.

Table 3. Logistic regression model of the severity of mental health disorders in patients with and
without systemic lupus erythematosus.

SLE (No Adjusted) p SLE (Adjusted by Potentially Distorting) p
OR Cl1-95% Cl+95% OR Cl -95% Cl +95%
GAD7  3.443 2.409 4921 <0.001 3.683 2.271 5.974 <0.001
PHQ-9  4.095 2.786 6.020 <0.001 4.183 2.544 6.878 <0.001
ISI 5.032 3.184 7.954 <0.001 6.781 2.968 15.492 <0.001

Abbreviations: GAD-7—Generalized Anxiety Disorder scale; PHQ-9—Patient Health Questionnaire, ISI—Insomnia
Severity Index, p—statistical significance, OR—odds ratio, CI—confidence interval. Notes: Potentially distorting
data (age, gender, diagnosed hypertension, diabetes mellitus, dyslipidemia and cigarette smoking).

4. Discussion

When searching medical databases, we did not find any other study that compared mental health
factors during the SARS-CoV-2 pandemic between people with and without SLE.

The current outbreak of SARS-CoV-2 infection has led to global changes in many dimensions of our
daily lives. Ubiquitous information about the number of deaths, new diseases, diseases predisposing
one to a severe and unfavorable course of SARS-CoV-2 infection, lack of targeted treatment, social
isolation, change of existing habits, long-term quarantine, and a limited or total lack of access to goods
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or medical support does not only raise public health concerns but also causes a huge mental burden
by generating emotional stress and elevated anxiety. It is widely assumed that the pandemic has
aggravated depression, anxiety, and related sleep disorders.

In this study, a significant number of participants experienced symptoms of anxiety, depression,
and insomnia, with a 100% prevalence of these symptoms in the group of people with SLE—this is
different from the frequency of these disorders in other studies [8,12,27,28]. This may be due to the fact
that our study was conducted in Europe where an infection problem on such a scale has not occurred
for nearly 100 years, while the aforementioned studies were conducted in Asia where epidemics have
been more frequent. This has meant that the institutions responsible for organizing the protection of
public safety in China, Hong-Kong, and Taiwan have well-prepared procedures, well-trained service
personnel, as well as an entire industry that is capable of adapting to the goal of fighting a pandemic.
These differences may also arise from the different tools used to assess depression, anxiety, or sleep
disorders and from the differences in the project design itself.

Epidemiological data provide evidence of a steady increase in autoimmune diseases over the
last decade. It has long been known that autoimmune diseases show clear gender differences [29],
with many more women contracting these diseases than men [30]. The effect of age varies, depending
on the disease. According to the study by Fairwather et al., the majority of autoimmune diseases
manifest themselves before the age of 50 and are characterized by acute cellular pathology, whereas
those manifesting after 50 are characterized by chronic inflammation and fibrosis [31]. These findings
concerning age and gender are consistent with the findings of this study, in which people with a
diagnosed SLE were significantly younger and more frequently female compared to people without
the SLE.

In recent years, many studies have been conducted on the relationship between anxiety, depression,
and sleep disorders in patients with chronic diseases. It has been observed that patients with chronic
diseases often exhibit mental disorders [32]. In the study conducted by Polukandrioti et al., it was
noted that at least 20% of patients with coronary artery disease showed symptoms of anxiety and
depression [33]. Other studies confirmed the same relationship in patients with chronic neurological
diseases, chronic pain, kidney diseases, and respiratory diseases [34-39].

The most important discovery of our study is the fact that despite the significantly more frequent
occurrences of chronic diseases in the group of people without a diagnosis of SLE, it was the group
of patients with SLE that showed elevated symptoms of anxiety, depression, and sleep disorders
(p <0.001, p < 0.001, p < 0.001, respectively). These individuals, when the results were adjusted for age,
gender, chronic diseases, and smoking, showed more than a 3.6 fold increase in the risk of anxiety
symptoms, a more than 4.1 fold increase in the severity of depression symptoms, and more than a
6.7 fold increase in the severity of sleep disorders. An autoimmune disease in itself is a source of many
stress factors, including reduced activity and fulfillment of social roles at home and work, financial
difficulties related to reduced income and high costs of medical care, changes in external appearance
resulting, among others, from complications of the applied immunosuppressive treatment, loss of
independence, and impaired interpersonal relations [40]. Even slight intensification of the influence
of everyday stress factors in people with autoimmune diseases may intensify the symptoms of the
disease, i.e., adversely affecting the time of remission [41].

This is why patients with a diagnosis of SLE, even after adjusting for those differences in
co-occurring conditions have more severity anxiety, depression, and sleep disorders, as confirmed by
our study.

Our study had several limitations. First of all, it lacked longitudinal observations in people
included in this study. Secondly, the number of respondents was limited. Thirdly, it was impossible to
determine a correlation between the presence of anxiety, depression, insomnia, and a specific type
of other autoimmune disease. Fourthly potential selection bias in who participated in the survey.
This means that a longitudinal, multi-center study with a greater number of respondents is required.
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5. Conclusions

In patients with a diagnosed SLE in the era of SARS-CoV-2 there is a higher risk of exacerbation of
anxiety, depression, and sleep disorders than in patients with other chronic diseases. It is precisely
these people, in a state of mental decompensation, who require informational support, medical support,
stress reduction, and rest. Therefore, the mental health of patients with SLE in the times of the
SARS-CoV-2 pandemic is not only an extremely important medical problem but also a social one and
must require special attention.

Author Contributions: PW. designed the study, included respondents in the study, collected the data, analyzed
the data, participated in the drafting of the manuscript. A.S. included respondents in the study, collected the data,
analyzed the data, participated in the drafting of the manuscript. LR. included respondents in the study, collected
the data, analyzed the data, participated in the drafting of the manuscript. All the authors edited, read and agreed
to the published version of the manuscript.

Funding: This research received no grant from any funding agency in the public, commercial, or not-for-
profit sectors.

Conflicts of Interest: The authors declares that there is no conflict of interest.

References

1. Li, Q; Guan, X;; Wu, P; Wang, X.; Zhou, L.; Tong, Y; Ren, R.; Med, M.; Leung, K.S.M.; Lau, E.H.Y. Early
Transmission Dynamics in Wuhan, China, of Novel Coronavirus-Infected Pneumonia. N. Engl. ]. Med. 2020,
382,1199-1207. [CrossRef] [PubMed]

2. Coronaviridae Study Group of the International Committee on Taxonomy of Viruses. The species Severe acute
respiratory syndrome-related coronavirus: Classifying 2019-nCoV and naming it SARS-CoV-2. Nat. Microbiol.
2020, 5, 536-544. [CrossRef]

3. Yang, Y.; Peng, F; Wang, R.; Guan, K; Jiang, T.; Xu, G.; Sun, J.; Chang, C. The deadly coronaviruses: The 2003
SARS pandemic and the 2020 novel coronavirus epidemic in China. |. Autoimmun. 2020, 109, 102434.
[CrossRef] [PubMed]

4. CDC. Coronavirus Disease 2019 (COVID-19); US Department of Health and Human Services CDC: Atlanta,
GA, USA, 2020. Available online: https://www.cdc.gov/coronavirus/2019-ncov/index.html (accessed on
15 August 2020).

5. Yang, Y.-M.; Hsu, C.-Y,; Lai, C.-C.; Yen, M.-F; Wikramaratna, P.S.; Chen, H.-H.; Wang, T.-H. Impact of
Comorbidity on Fatality Rate of Patients with Middle East Respiratory Syndrome. Sci. Rep. 2017, 7, 11307.
[CrossRef] [PubMed]

6.  Wankowicz, P.; Bobrowska-Snarska, D.; Nowacki, P.; Brzosko, M. Clinical manifestations of neuropsychiatric
systemic lupus erythematosus: A single-center study from West Pomerania Province in Poland. Pol. Arch.
Intern. Med. 2020, 130, 82-84. [PubMed]

7. Warnkowicz, P; Nowacki, P.; Brzosko, M.; Bobrowska-Snarska, D. An overlapping case of Bickerstaff
brainstem encephalitis and acute motor axonal neuropathy variant of Guillain-Barre syndrome associated
with Systemic Lupus Erythematosus. Pol. Arch. Intern. Med. 2018, 129, 50-51. [CrossRef] [PubMed]

8. Lai, J; Ma, S.; Wang, Y.; Cai, Z.; Hu, J.; Wei, N.; Wu, J.; Du, H.; Chen, T,; Li, R;; et al. Factors
Associated With Mental Health Outcomes Among Health Care Workers Exposed to Coronavirus Disease
2019. JAMA Netw. Open 2020, 3, €203976. [CrossRef] [PubMed]

9.  Chen, Q; Liang, M.; Li, Y.; Guo, J.; Fei, D.; Wang, L.; He, L.; Sheng, C.; Cai, Y; Li, X,; et al. Mental health care
for medical staff in China during the COVID-19 outbreak. Lancet Psychiatry 2020, 7, e15-e16. [CrossRef]

10. Bao, Y;;Sun, Y.; Meng, S.; Shi, ].; Lu, L. 2019-nCoV epidemic: Address mental health care to empower society.
Lancet 2020, 395, e37—e38. [CrossRef]

11. Bohlken, J.; Schomig, F.; Lemke, M.R.; Pumberger, M.; Riedel-Heller, S.G. COVID-19 Pandemic: Stress
Exposure of Healthcare Workers [COVID-19 Pandemic: Stress Experience of Healthcare Workers—A Short
Current Review]. Psychiatry Pract. 2020, 47, 190-197.

12.  Zhang, C,; Yang, L.; Liu, S.; Ma, S.; Wang, Y.; Cai, Z.; Du, H; Li, R.; Kang, L.; Su, M,; et al. Survey of Insomnia
and Related Social Psychological Factors Among Medical Staff Involved in the 2019 Novel Coronavirus
Disease Outbreak. Front. Psychiatry 2020, 11, 306. [CrossRef] [PubMed]


http://dx.doi.org/10.1056/NEJMoa2001316
http://www.ncbi.nlm.nih.gov/pubmed/31995857
http://dx.doi.org/10.1038/s41564-020-0695-z
http://dx.doi.org/10.1016/j.jaut.2020.102434
http://www.ncbi.nlm.nih.gov/pubmed/32143990
https://www.cdc.gov/coronavirus/2019-ncov/index.html
http://dx.doi.org/10.1038/s41598-017-10402-1
http://www.ncbi.nlm.nih.gov/pubmed/28900101
http://www.ncbi.nlm.nih.gov/pubmed/31596274
http://dx.doi.org/10.20452/pamw.4371
http://www.ncbi.nlm.nih.gov/pubmed/30444497
http://dx.doi.org/10.1001/jamanetworkopen.2020.3976
http://www.ncbi.nlm.nih.gov/pubmed/32202646
http://dx.doi.org/10.1016/S2215-0366(20)30078-X
http://dx.doi.org/10.1016/S0140-6736(20)30309-3
http://dx.doi.org/10.3389/fpsyt.2020.00306
http://www.ncbi.nlm.nih.gov/pubmed/32346373

J. Clin. Med. 2020, 9, 2872 7of 8

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Wankowicz, P; Szyliniska, A.; Rotter, I. Assessment of Mental Health Factors among Health Professionals
Depending on Their Contact with COVID-19 Patients. Int. J. Environ. Res. Public Health 2020, 17, 5849.
[CrossRef] [PubMed]

Young, K.; Munroe, M.E.; Harley, ].B.; Guthridge, ].M.; Kamen, D.L.; Gilkensen, G.S.; Weisman, M.H.;
Karp, D.R.; Wallace, D.J.; James, ].A.; et al. Less than 7 hours of sleep per night is associated with transitioning
to systemic lupus erythematosus. Lupus 2018, 27, 1524-1531. [CrossRef] [PubMed]

Zhang, L.; Fu, T.; Yin, R.; Zhang, Q.; Shen, B. Prevalence of depression and anxiety in systemic lupus
erythematosus: A systematic review and meta-analysis. BMC Psychiatry 2017, 17, 70. [CrossRef] [PubMed]
Spitzer, R.L.; Kroenke, K.; Williams, ].B.W.; Léwe, B. A Brief Measure for Assessing Generalized Anxiety
Disorder. Arch. Intern. Med. 2006, 166, 1092-1097. [CrossRef]

Spitzer, R.L. Utility of a new procedure for diagnosing mental disorders in primary care. The PRIME-MD
1000 study. JAMA 1994, 272, 1749-1756. [CrossRef]

Spitzer, R.L.; Kroenke, K.; Williams, J.B.W.; Patient Health Questionnaire Primary Care Study Group.
Validation and Utility of a Self-report Version of PRIME-MDThe PHQ Primary Care Study. JAMA 1999, 282,
1737-1744. [CrossRef]

Spitzer, R.L.; Williams, J.B.W.; Kroenke, K.; Hornyak, R.; McMurray, J. Validity and utility of the Patient
Health Questionnaire in assessment of 3000 obstetrics-gynecologic patients. Am. J. Obstet. Gynecol. 2000, 183,
759-769. [CrossRef]

Kroenke, K.; Spitzer, R.L.; Williams, ].B.W. The PHQ-9: Validity of a brief depression severity measure. J. Gen.
Intern. Med. 2001, 16, 606—613. [CrossRef]

Kroenke, K.; Spitzer, R.L. The PHQ-9: A New Depression Diagnostic and Severity Measure. Psychiatr. Ann.
2002, 32, 509-515. [CrossRef]

Lowe, B.; Untitzer, J.; Callahan, C.M.; Perkins, A.J.; Kroenke, K. Monitoring depression treatment outcomes
with the Patient Health Questionnaire-9. Med. Care 2004, 42, 1194-1201. [PubMed]

Morin, C.M. Insomnia: Psychological Assessment and Management; Guilford Press: New York, NY, USA, 1993.
Bastien, C. Validation of the Insomnia Severity Index as an outcome measure for insomnia research. Sleep Med.
2001, 2, 297-307. [CrossRef]

Yang, M.; Morin, C.M.; Schaefer, K.; Wallenstein, G.V. Interpreting score differences in the Insomnia Severity
Index: Using health-related outcomes to define the minimally important difference. Curr. Med. Res. Opin.
2009, 25, 2487-2494. [CrossRef] [PubMed]

Morin, C.M.; Belleville, G.; Bélanger, L.; Ivers, H. The Insomnia Severity Index: Psychometric Indicators to
Detect Insomnia Cases and Evaluate Treatment Response. Sleep 2011, 34, 601-608. [CrossRef]

Lee, S.; Chan, L.Y.; Chau, A.M.; Kwok, K.P; Kleinman, A. The experience of SARS-related stigma at Amoy
Gardens. Soc. Sci. Med. 2005, 61, 2038-2046. [CrossRef] [PubMed]

Su, T.-P; Lien, T.-C.; Yang, C.-Y.; Su, Y.L.; Wang, ].-H.; Tsai, S.-L.; Yin, J.-C. Prevalence of psychiatric morbidity
and psychological adaptation of the nurses in a structured SARS caring unit during outbreak: A prospective
and periodic assessment study in Taiwan. |. Psychiatr. Res. 2007, 41, 119-130. [CrossRef]

Ngo, S.T.; Steyn, EJ.; McCombe, P.A. Gender differences in autoimmune disease. Front. Neuroendocr. 2014,
35, 347-369. [CrossRef]

Pollard, K.M. Gender differences in autoimmunity associated with exposure to environmental factors.
J. Autoimmun. 2012, 38,J177-J186. [CrossRef]

Fairweather, D.; Frisancho-Kiss, S.; Rose, N.R. Sex Differences in Autoimmune Disease from a Pathological
Perspective. Am. . Pathol. 2008, 173, 600-609. [CrossRef]

Koyanagi, A.; Garin, N.; Olaya, B.; Ayuso-Mateos, J.L.; Chatterji, S.; Leonardi, M.; Koskinen, S.;
Tobiasz-Adamczyk, B.; Haro, ].M. Correction: Chronic Conditions and Sleep Problems among Adults
Aged 50 years or over in Nine Countries: A Multi-Country Study. PLoS ONE 2015, 10, e0138261. [CrossRef]
Polikandrioti, M.; Goudevenos, I.; Michalis, L.; Patsilinakos, S.; Nikolaou, V.; Olympios, C.; Dilanas, C.;
Votteas, V.; Zompolos, S.; Elisaf, M. The effects of anxiety and depression on the needs of patients hospitalized
with coronary disease. Arch. Hell. Med. 2012, 29, 33-43.

Gerontoukou, E.-I.; Michaelidoy, S.; Rekleiti, M.; Saridi, M.; Souliotis, K. Investigation of Anxiety and
Depression in Patients with Chronic Diseases. Heal. Psychol. Res. 2015, 3, 2123. [CrossRef] [PubMed]


http://dx.doi.org/10.3390/ijerph17165849
http://www.ncbi.nlm.nih.gov/pubmed/32806699
http://dx.doi.org/10.1177/0961203318778368
http://www.ncbi.nlm.nih.gov/pubmed/29804502
http://dx.doi.org/10.1186/s12888-017-1234-1
http://www.ncbi.nlm.nih.gov/pubmed/28196529
http://dx.doi.org/10.1001/archinte.166.10.1092
http://dx.doi.org/10.1001/jama.1994.03520220043029
http://dx.doi.org/10.1001/jama.282.18.1737
http://dx.doi.org/10.1067/mob.2000.106580
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://dx.doi.org/10.3928/0048-5713-20020901-06
http://www.ncbi.nlm.nih.gov/pubmed/15550799
http://dx.doi.org/10.1016/S1389-9457(00)00065-4
http://dx.doi.org/10.1185/03007990903167415
http://www.ncbi.nlm.nih.gov/pubmed/19689221
http://dx.doi.org/10.1093/sleep/34.5.601
http://dx.doi.org/10.1016/j.socscimed.2005.04.010
http://www.ncbi.nlm.nih.gov/pubmed/15913861
http://dx.doi.org/10.1016/j.jpsychires.2005.12.006
http://dx.doi.org/10.1016/j.yfrne.2014.04.004
http://dx.doi.org/10.1016/j.jaut.2011.11.007
http://dx.doi.org/10.2353/ajpath.2008.071008
http://dx.doi.org/10.1371/journal.pone.0138261
http://dx.doi.org/10.4081/hpr.2015.2123
http://www.ncbi.nlm.nih.gov/pubmed/26973961

J. Clin. Med. 2020, 9, 2872 8of 8

35.

36.

37.

38.

39.

40.

41.

Janowski, K.; Kurpas, D.; Kusz, J.; Mroczek, B.; Jedynak, T. Health-Related Behavior, Profile of Health Locus
of Control and Acceptance of Illness in Patients Suffering from Chronic Somatic Diseases. PLoS ONE 2013,
8, €63920. [CrossRef]

Voinov, B.; Richie, W.D.; Bailey, R.K. Depression and Chronic Diseases. Prim. Care Companion CNS Disord.
2013, 15. [CrossRef] [PubMed]

Wong, W.S.; Chen, PP; Yap, ].; Mak, K.H.; Tam, B.K.H.; Fielding, R. Chronic Pain and Psychiatric Morbidity:
A Comparison between Patients Attending Specialist Orthopedics Clinic and Multidisciplinary Pain Clinic.
Pain Med. 2011, 12, 246-259. [CrossRef]

Theofilou, P. Quality of life and mental health in hemodialysis and peritoneal dialysis patients: The role of
health beliefs. Int. Urol. Nephrol. 2011, 44, 245-253. [CrossRef]

Yohannes, A.M.; Willgoss, T.G.; Baldwin, R.C.; Connolly, M.J. Depression and anxiety in chronic heart failure
and chronic obstructive pulmonary disease: Prevalence, relevance, clinical implications and management
principles. Int. J. Geriatr. Psychiatry 2010, 25, 1209-1221. [CrossRef]

Liang, M.H.; Rogers, M.; Larson, M.; Eaton, H.M.; Murawski, B.J.; Taylor, ].E.; Swafford, J.; Schur, PH.
The psychosocial impact of systemic lupus erythematosus and rheumatoid arthritis. Arthritis Rheum. 1984,
27,13-19. [CrossRef]

Michelsen, B.; Kristianslund, E.K.; Sexton, J.; Hammer, H.B.; Fagerli, K.M.; Lie, E.; Wiered, A.; Kalstad, S.;
Redevand, E.; Krell, F; et al. Do depression and anxiety reduce the likelihood of remission in rheumatoid
arthritis and psoriatic arthritis? Data from the prospective multicentre NOR-DMARD study. Ann. Rheum. Dis.
2017, 76, 1906-1910. [CrossRef]

® © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1371/journal.pone.0063920
http://dx.doi.org/10.4088/PCC.12r01468
http://www.ncbi.nlm.nih.gov/pubmed/23930236
http://dx.doi.org/10.1111/j.1526-4637.2010.01044.x
http://dx.doi.org/10.1007/s11255-011-9975-0
http://dx.doi.org/10.1002/gps.2463
http://dx.doi.org/10.1002/art.1780270102
http://dx.doi.org/10.1136/annrheumdis-2017-211284
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Results 
	Comparison of Coexisting Diseases and Basic Demographic Data between the Group of People with Systemic Lupus Erythematosus and People without a Diagnosis of Systemic Lupus Erythematosus 
	Comparison of Mental Health and Sleep Factors between the Group of People with Systemic Lupus Erythematosus and People without a Diagnosis of Systemic Lupus Erythematosus 
	Comparison of Mental Health and Sleep Factors after Adjustment for Covariates 

	Discussion 
	Conclusions 
	References

