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Purpose: This study aimed to examine the relationship between anxiety, depression, sleep quality and health-related quality of life
among systemic lupus erythematosus (SLE) patients in China.
Patients and Methods: After ethical approval and obtaining participants’ informed consent, a cross-sectional study was conducted
in The First Affiliated Hospital of Anhui Medical University between October 1, 2021 and January 30, 2022. The data comprised
demographic information, number of SLE symptoms, Hospital Anxiety and Depression Scale (HADS), Pittsburgh Sleep Quality Index
(PSQI) and Systemic Lupus Erythematosus-Specific Quality of Life Questionnaire (SLEQoL). We performed descriptive statistics,
Spearman or Pearson correlations, and multiple linear regression. And Path analysis was performed to examine direct and indirect
associations between these variables and health-related quality of life.
Results: A total of 580 patients were recruited and 513 met our target criteria. Our final model fitted the data well: goodness-of-fit
index (GFI) =0.996; adjusted goodness-of-fit index (AGFI) =0.974; comparative fit index (CFI) =0.998; root mean square error of
approximation (RMSEA) =0.043. This model explained 57.3% of the variance on health-related quality of life (HRQoL) in patients
with SLE and all the hypothesized paths reached significance (P<0.05). Anxiety, depression, sleep quality, income/family, and number
of SLE symptoms were related to health-related quality of life, and anxiety had the most influence on HRQoL (β=0.561).
Conclusion: The study model helps to explain the relation among anxiety, depression, sleep quality and health-related quality of life
in patients with SLE. It also suggests that health care professionals should be aware of factors such as anxiety, sleep quality, number of
SLE symptoms, and depression in their care for HRQoL of SLE patients.
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Introduction
Systemic lupus erythematosus (SLE) is a chronic autoimmune disease whose relapse-remission process can involve
multiple organs or systems.1 Although over the decades, a sharp increase of patient survival has been observed, morbidity
and mortality rates remain high.2 The disease causes significant economic costs as well as unquantifiable costs such as
reduced health-related quality of life (HRQoL).3

Patients with SLE have poorer health-related quality of life (HRQoL), which may be worse than patients with other
chronic conditions, such as congestive heart failure, myocardial infarction, and diabetes.4 Paying attention to HRQoL in
SLE patients is of great importance in evaluating SLE treatment and predicting mortality.5

Health-related quality of life (HRQoL), a multi-dimensional concept that focuses on the patient’s overall perception
of the impact of a disease,6 should be one of the comprehensive descriptions of patients with SLE according to the
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recommendation of the Systemic Lupus International Collaborating Clinics (SLICC) group.7 During the long-term
process, many patients experience emotional burdens and poor sleep quality. The prevalence of depression and anxiety
in SLE ranged from 8.7% to 78.6% and 1.1% to 71.4%.8 And SLE patients without major neuropsychiatric symptoms
have high symptoms of depression and anxiety.9 Depression and anxiety, which lead to a severe decrease in quality of life
in patients with SLE, were also significant negative predictors.10 Sleep disorders are common in patients with SLE, with
prevalence ranging from 55% to 85%.11 Poor sleepers had impaired HRQoL in almost all domains of the Lupus Quality
of Life than good sleeper. However, previous studies have paid attention to depression, anxiety and sleep quality as
independent predictors for HROoL. There were few published literatures that explore the direct and indirect effects of
various factors on HRQoL in patients with SLE using a structural equation modeling (SEM) framework. Path analysis,
a statistical analysis method used in structural equation modeling (SEM) can measure causality between variables as well
as direct and indirect effects.12 This study constructed a SEM framework and used path analysis to investigate the direct
and indirect effects of various factors on HRQoL in patients with SLE.

Patients and Methods
The ethical approval was obtained from Biomedical Ethics Committee of Anhui Medical University (approval number:
20150111). After obtaining participants’ informed consent, a cross-sectional study was conducted in The First Affiliated
Hospital of Anhui Medical University between October 1, 2021 and January 30, 2022. Participants of this study were
recruited from the rheumatology outpatient clinic with a diagnosis of SLE (according to the 1997 American College of
Rheumatology). Outpatients who consented to participate and met the following criteria were included in the study: 1) 3
or more months when diagnosed with SLE; 2) 18 years old or older. Exclusion criteria were as follows: 1) patients with
SLE combined with other diseases that significantly affected the HRQoL, such as severe heart, liver, kidney, blood
system diseases, chronic obstructive pulmonary disease, and malignant tumors (according to medical records); 2) people
with severe cognitive impairment or mental illness, and unable to cooperate (according to medical records).

Measurement of Basic Information and Clinical Symptoms
Demographic data including age (years), age when diagnosed with SLE (years), gender, level of education (middle
school or below, high school, bachelor’s degree or above), income/family (whether the income can meet the family
expenses). SLE symptoms from the Screening Questionnaire for Detection of SLE (SQD). SQD was a 10-item screening
questionnaire with a sensitivity of 92.8% and specificity of 76.4% based on the American Rheumatism Association
preliminary criteria for SLE (“Yes” answer = 1 point, “No” answer = 0 point).13

Anxiety and Depression
Anxiety and depression symptoms were assessed with the Hospital Anxiety and Depression Scale (HADS), consisting of
14 items and two subscales: Hospital Anxiety and Depression Scale Anxiety subscale (HADS-A) (7 items) and Hospital
Anxiety and Depression Scale Depression subscale (HADS-D) (7 items).14 Each item uses a 4-point Likert scale (0 = not
at all, to 3 = most of the time) and the total subscale score ranges from 0 to 21, with higher scores indicating more
anxiety or depression. Scores on each subscale can be interpreted in ranges: normal (<8 points), suggestive of presence of
either anxiety or depression (≥8 and <11 points), and probable presence of mood disorder (≥11 points).15 The Chinese
version of HADS was applied in the study due to its reliability and effectiveness.16 And internal consistency of our study
was good (Cronbach’s alphas was 0.82). The questionnaire was given to each patient, asking them to answer each
question according to the way they had felt the last 7 days including the day of the application of the instrument.

Sleep Quality
The Pittsburgh Sleep Quality Index (PSQI) is a 19-item, self-report questionnaire that measures sleep quality and degree
of sleep difficulties over the past month,17 it contains seven component scores: subjective sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medications, and daytime dysfunction. These are
summed to yield a total PSQI score with a range of 0–21, higher scores indicate poorer sleep quality. The internal
consistency was good based on a review (Cronbach’s alphas ranged from 0.70 to 0.83) and the Chinese version of PSQI
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has been widely used and well validated.18–20 Our study’s Cronbach’s alphas was 0.80. In our study, a PSQI score of <7
and ≥7 was defined as “good sleep quality” and “poor sleep quality,” respectively.21

Quality of Life
General health questionnaire measurement had its own defects. Such as the 36-item Short-Form Health Survey (SF-36)
and Health Assessment Questionnaire. The former missed several issues of importance to patients with SLE, the latter
was criticized for its non-specificity.22 Chinese version of the Systemic Lupus Erythematosus-Specific Quality of Life
Questionnaire (SLEQOL-C) is a reliable assessment of health-related quality of life (HRQoL) in Chinese SLE patients.
The SLEQOL-C assesses HRQoL in the past week and comprises 40 items that fall into six domains, including
physical functioning (6 items), activities (9 items), symptoms (8 items), treatment (4 items), mood (4 items), and self-
image (9 items). The participants were asked to rate each item on a 7-point scale ranging from 1 to 7 (including “not
difficult at all”, to “extremely difficult”; “not at all troubled” to “extremely troubled”, and “not at all often” to
“extremely often”). The total score, which is the sum of the 40 item scores, ranges from 40 to 280. The higher the
SLEQOL-C scores, the worse the self-perceived HRQoL.23 The internal consistency of our study was good
(Cronbach’s alphas was 0.85).

Statistical Analysis
The continuous variables were expressed as mean (standard deviation) if they were normal distribution, the
Kolmogorov–Smirnov test was employed to determine normality. Frequency and percentages were used for categorical
variables. The associations between anxiety, depression, sleep quality, HRQoL and other variables were determined using
Spearman’s ρ or Pearson’s Product Moment correlation. Variables found to have significant correlation with HRQoL
were then included in a multiple linear regression model. Variables with statistical significance in correlation analysis
were taken as independent variables and HRQoL as dependent variables to establish a multiple linear regression model.
Findings from the multiple linear regression analyses were used to construct a structural equation model to test the
interrelations between variables. Model fit was assessed with path analysis, as per convention, acceptable model fit was
defined as having a nonsignificant chi-square (χ2) value, a root mean square of approximation (RMSEA) <0.05, a Tucker
Lewis coefficient (TLI) of ≥0.9, and a comparative fit index (CFI) of ≥0.9.24 Structural equation modeling was used to
estimate the total effect of each predictor, to establish a linear model to predict HRQoL with these interrelations
accounted for.

All statistical analyses were conducted by Statistical Package for the Social Sciences version 23.0 (Chicago, SPSS
Inc.) and Amos version 23.0.

Results
Participant Characteristics
A total of 580 members accepted invitations to participate in the survey. There were 513 patients meeting the target
criteria. All of them completed the questionnaire (response rate of 100%). Table 1 shows the participants’ demographic
and clinical characteristics. The patients had a mean age of 33.12 ± 7.96 years, and 93.76% were women and the mean
age when diagnosed with SLE was 25.06 ± 8.06 years. The most common symptom in patients was a rash. In total, 195
(38.01%) participants with middle school education or below, 104 (20.27%) participants with high school education, and
214 (41.72%) participants with bachelor’s degree or above. The minority (32.75%) cannot afford their families. The
average score of anxiety was 6.81 (SD 4.27, range 0–21); 124 (24.17%) participants might be at risk of having at least
mild anxiety and 92 (17.93%) participants might experience severe or extremely severe anxiety. The average score of
depression was 7.37 (SD 4.04, range 0–19); 139 (27.10%) of participants might be at risk of having at least mild
depression and 106 (20.66%) might experience severe or extremely severe depression. The average score of sleep quality
was 8.41 (SD 3.61, range 0–19), with 339 people scoring 7 or more and 174 scoring less than 7. Besides, the average
score of quality of life was 168.46 (SD 72.6, range 71–454).
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Correlation and Multiple Linear Regression Analysis
Table 2 shows the correlation values between each variable. In our study, we found that patients with higher education
(r=−0.188, P <0.01), higher income (r=−0.232, P <0.01), fewer SLE symptoms (r=0.367, P<0.01), and better sleep
quality (r=0.460, P<0.01) had lower levels of anxiety. In addition, anxious and depressed SLE patients are more likely to
have a lower quality of life compared with those who are not anxious or depressed (r=0.657, P<0.01; r=0.614, P<0.01).
And there was a significant positive correlation (r=0.538, P<0.01) between sleep score and HRQoL score. Six variables
(education, income/family, number of SLE symptoms, sleep quality, anxiety, depression) have significant correlation with
HRQoL were then included in a multiple linear regression model (Table 3).

Table 1 Demographic Characteristics of SLE Patients (n=513)

Variables Mean (SD) Frequency Percentage

Age, years 33.12 (7.96)
Age when diagnosed with SLE, years 25.06 (8.06)

Gender

Male 32 6.24
Female 481 93.76

Education

Middle school or below 195 38.01
High school 104 20.27

Bachelor’s degree or above 214 41.72
Income/family

Not sufficient 168 32.75

Sufficient 291 56.73
More than sufficient 54 10.52

Number of SLE symptoms 3.29 (2.1)

Anxiety score 6.81 (4.27)
<8 297 57.89

≥8 and <11 124 24.17

≥11 92 17.94
Depression score 7.37 (4.04)

<8 268 52.24

≥8 and <11 139 27.10
≥11 106 20.66

Sleep score 8.41 (3.61)

<7 174 33.92
≥7 339 66.08

HRQoL score 168.46 (72.6)

Table 2 Shows the Correlation Values Between Each Variable

Sleep
Quality

Anxiety Depression HRQoL

r(p) r(p) r(p) r(p)

Education – −0.188** −0.179** −0.165**
Income/family −0.143** −0.232** −0.267** −0.367**
Number of SLE symptoms 0.273** 0.367** 0.329** 0.430**
Sleep quality – 0.460** 0.429** 0.538**

Anxiety – 0.813** 0.657**

Depression – 0.614**

Note: Significant correlations are indicated (2-tailed): **p<0.01.
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Testing and Modification of the Hypothesized Path Model on the HRQoL of SLE
Patients
A path analysis model was developed to examine predictors of HRQoL for SLE patients. Some non-significant paths
were progressively eliminated from the model, resulting in a reduced model with only significant paths. The final model
demonstrated a good fit: χ2=5.865 (P=0.118>0.05), GFI = 0.996, AGFI = 0.974, CFI = 0.998, RMSEA = 0.043. This
model explained 57.3% of the variance on HRQoL in patients with SLE and all the hypothesized paths reached
significance (P<0.05). The standardized path direct coefficients for the hypothetical model are presented in Figure 1.
And the direct, indirect, and total effects are displayed in Table 4.

We found number of SLE symptoms (β=0.137, P<0.001), income/family (β=−0.188, P<0.001), anxiety (β= 0.342,
P<0.001), depression (β=0.143, P=0.004), and sleep quality (β= 0.251, P<0.001) were significant, direct predictors of
HRQoL. The total direct effects on HRQoL included number of SLE symptoms (β=0.167), income (β=−0.199), anxiety
(β=0.561), depression (β=0.143), sleep quality (β=0.251). Thus, anxiety has the greatest direct and total impact on HRQoL.

Discussion
Our study constructed a structural equation modeling (SEM) and used path analysis to investigate the relationships
between anxiety, depression, sleep quality and HRQoL in patients with SLE. The results revealed that the fit values of the
hypothetical model tested in our study were at an acceptable level. Path analysis is more superior and flexible than
multiple regression analysis. In path analysis, there can be more than one dependent variable, and the variable can be
either dependent or independent.12,24 As a result, path analysis can establish multiple regression models to simulate the
relationship between multiple variables, so as to obtain the direct and indirect effects and causality between variables. To
the best of our knowledge, our study provided the pathway analysis to assess such interaction between variables and the

Table 3 Variables Associated with HRQoL in Multiple Linear Regression

Variables B SEB β t P

Education 0.110 0.180 0.019 0.608 0.544
Income/family −1.943 0.317 −0.192** −6.129 <0.01

Number of SLE symptoms 0.414 0.096 0.139** 4.336 <0.01

Sleep quality 0.414 0.096 0.139** 4.336 <0.01
Anxiety 0.504 0.076 0.343** 6.647 <0.01

Depression 0.223 0.078 0.144** 2.845 <0.01

Note: **p <0.01.

Figure 1 Hypothetical Causal Path Diagram for HRQoL of SLE Patients.
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HRQoL among Chinese SLE patients. The model coefficients and pathways showed that a complex interaction existed
between variables and HRQoL. Same as previous study, the risk and burden of SLE are high among women during their
childbearing years.25 In line with what we have found, low income would reduce the quality of life of patients, as
reported in the previous study.26 McCormick et al found high financial stress was an important predictor of new
depression in SLE patients after controlling for disease factors and other measures.27 In the results of path analysis,
income and total number of symptoms not only directly affected HRQoL but also indirectly affected HRQoL through
anxiety, depression and sleep quality. While the existence of anxiety made the greatest contribution to the reduction of
HRQoL, followed by depression and sleep disorder. In our research, anxiety has been revealed to have the greatest
influence on declined HRQoL.28 Our results confirmed that the more symptoms of SLE, the higher the level of anxiety
and depression. And the number of SLE symptoms significantly contributed to the quality of life which was consistent
with previous study.29 In agreement with previous study (Ratanasiripong et al), skin manifestations (skin rash alopecia
and mucosal ulcers) were the most common symptom among participants, and randomized controlled trials have shown
that using cosmetics can mask rashes and improve depression, anxiety and quality of life scores.30,31 Meanwhile, patients
with skin involvement also had higher likelihood of having coexisting anxiety and depression.31 Our survey showed
patients with more symptoms had lower quality of life, the results were consistent with previous research, which revealed
a notable relationship between quality of life and disease manifestations in SLE patients.32 The weak contribution of
symptoms quantity to HRQoL in our study may be related to the short investigation period of this study and different
scales for measurement of HRQoL. Previous studies have shown that the most common cause of depression and anxiety
is changes in the appearance of SLE symptoms.33 In this study, it was found anxiety and depression were independent
predictors of lower HRQoL in SLE patients, but little literatures have reported relation among anxiety, depression, sleep
quality and HRQoL.

Furthermore, our study found, in agreement with previous studies,34,35 patients with poor sleep quality showed
impaired HRQoL. Margiotta et al also explored the impact of quality of life in patients with SLE and found that patients’
quality of life could be improved by alleviating depression and fatigue.35 Fatigue in SLE patients has a strong negative
effect on HRQoL in a single-center cohort study.36 Results from other studies confirmed that anxiety, depression, and
sleep quality were predictors of fatigue.37–39 Azizoddin et al and Monahan et al suggested that fatigue was associated
with anxiety and depression, rather than disease activity.36,40 Other studies have indicated trivial correlation between
SLEQOL summary score and disease activity.23,41 However, it should be noted that anxiety, sleep quality and depression
are rarely identified in early stages of disease progression. Consequently, clinicians should focus not only on clinical
symptoms of SLE but also on psychological symptoms and sleep quality.

Study Limitations and Future Research
Our study contains several key limitations discussed in the following. Firstly, the data are self-reported and may be subject to
reporting biases, and other than the number of symptoms, this study did not specifically assess the disease activities,
comorbidities, and medication consumption, which might affect patients’ responses. These factors should be considered for
future studies. Secondly, this model presented a high goodness fit and explained 57.0% of the variance of HRQoL; therefore,
it is possible that the remaining 43.0% was attributed to some other factor. Lastly, as a cross-sectional study, therefore,
causality is merely hypothetical. Therefore, longitudinal randomized controlled trials are needed to explore causal relation-
ship in future research and implement intervention researches to explore the influencing factors of HRQoL in SLE.

Table 4 Direct and Indirect Effect of Variables on HRQoL in Study Model

Variables Direct Effect Indirect Effect Total Effect Total Effect Sorting

Income/family −0.188 −0.011 −0.199 3
Number of SLE symptoms 0.137 0.030 0.167 4

Anxiety 0.342 0.218 0.561 1

Depression 0.143 0.000 0.143 5
Sleep quality 0.251 0.000 0.251 2
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Conclusions
This study found significant direct paths from anxiety, sleep quality, income/family, number of SLE symptoms, and
depression to HRQoL in a group of SLE. Meanwhile, economic conditions and symptoms factors also need to be
considered when improving HRQoL. In consequence, path analysis is an effective strategy to explore relation among
anxiety, depression, sleep quality and health-related quality of life among patients with SLE.
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