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Abstract 

Background: Systemic Lupus Erythematosus (SLE) is an autoimmune disease that affects multiple systems and 
increases the risk of mental disorders such as depression and anxiety. We conducted an observational, single-center, 
cross-sectional study to investigate the relationship between depression, anxiety, and SLE disease activity.

Methods: The Patient Health Questionnaire 9 (PHQ-9) was used to assess depression, and the 7-item Generalized 
Anxiety Disorders Scale was used to assess anxiety (GAD-7). Using the chi-square/exact Fisher’s tests, socio-demo-
graphic data, clinical and other characteristics of SLE patients were compared between depression or anxiety and 
non-depression/non-anxiety groups. To identify optimal levels of Systemic Lupus Erythematosus Disease Activity 
Index (SLEDAI) for predicting depression or anxiety, receiver-operator curves (ROC) were drawn.

Results: Among the 325 patients involved in this study, patients with depression or anxiety had significantly higher 
SLE activity (p < 0.001), and more frequent musculoskeletal (p < 0.05) and neuropsychiatric symptoms (p < 0.05). 
Depression and anxiety are more common in the moderate-severe active group than in the inactive-mild active 
group (depression: OR 3.350, 95%CI 2.015, 5.570, p < 0.001; anxiety: OR 4.085, 95%CI 2.493, 6.692, p < 0.001). The opti-
mal SLEDAI cutoff value of 8.5 predicted depression with a sensitivity of 50.5% and a specificity of 78.4% (AUC 0.660, 
p < 0.001) and anxiety with a sensitivity of 54.2% and a specificity of 78.4% (AUC 0.684, p < 0.001).

Conclusion: SLE disease activity is positively associated with the severity of depression and anxiety. Those patients 
whose SLEDAI scores are greater than 8.5 are more likely to suffer from mental disorders which require additional 
attention to them.
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Background
Systemic Lupus Erythematosus (SLE) is a chronic auto-
immune disease that affects multiple organs and systems. 
However, apart from the somatic damage, there is an 
increased risk of mental disorders in SLE patients, includ-
ing depression and anxiety. A number of studies have 

been carried out to evaluate the prevalence of depres-
sion and anxiety in SLE patients, and results show a wide 
range of prevalence rates ranging from 2.1–78.6% and 
2.9–84.9%, respectively [1]. However, the diagnosis of 
depression and anxiety in SLE patients is usually delayed 
or missed in regular clinical practice.

What’s more, it is demonstrated by plenty of research 
that the interplay between depression, anxiety, and 
SLE can lead to an increased incidence of suicidal idea-
tion, poor adherence to treatment, and increased func-
tional disability [2, 3] . These factors ultimately play an 
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important role in decreasing patients’ quality of life [4–6] 
. With the high prevalence and risk of these mental disor-
ders in SLE patients, it is crucial to early identify patients 
with anxiety and depression.

There have been numerous researches being intended 
to figure out the impact factor of depression and anxi-
ety in SLE patients. And a number of factors have been 
reported to contribute to the higher prevalence. Among 
them, disease activity is the most frequently explored. 
However, whether the relationship between depres-
sion, anxiety, and disease activity is definite or not is still 
controversial. Some studies have reported that greater 
disease activity is linked to a greater risk of depres-
sion and anxiety, while others found no association 
between higher SLE activity and the occurrence of these 
symptoms.

In light of this, we conducted an observational, single-
center, cross-sectional, and descriptive study in patients 
with SLE, in order to find out the relationship between 
depression, anxiety, and disease activity.

Methods
Study population
This cross-sectional study was conducted between 10 – 
17 May 2021 in the outpatient clinic and inpatient depart-
ment of the second Xiangya Hospital, Central South 
University, China. Participants in this study were previ-
ously diagnosed with SLE according to the 2012 SLICC 
criteria. The inclusion criteria were (a) age 18 or older; 
(b) volunteer to participate in this survey; (c) capable of 
reading and writing; (d) capable of finishing the question-
naire survey by smartphone independently. We excluded 
participants if they had any of the following items: (a) 
history of depression or anxiety before the diagnosis of 
SLE; (b) history of the treatment of mental disease; (c) 
history of substance abuse; (d) serious disorders of heart, 
liver, kidney, or other major organs; (e) diagnosed with 
any disease or impairment that might prevent them from 
completing the questionnaire independently. All of the 
participants gave written informed consent and the study 
was approved by the Second Xiangya Hospital local eth-
ics committee.

Data collection
The questionnaire includes 3 sections. The opening sec-
tion is socio-demographic data including age, gender, 
educational levels, annual household income, time of 
onset of SLE, and history of smoking and drinking. The 
second section is the SLE disease activity assessment, 
and the third section is the mental disease activity assess-
ment. It took about 3–5 min for participants to complete 
the questionnaire.

SLE disease activity assessment
SLE disease activity was assessed by SLE Disease Activity 
Index 2000 (SLEDAI-2000) [7] . The SLEDAI-2000 tool is 
a cumulative and weighted index used to assess disease 
activity across 24 separate disease descriptors in patients 
with SLE. All SLE-related descriptors that are present at 
the time of the visit or within the previous 10 days should 
be checked off on the form. A total score can fall between 
0 and 105, with a higher score representing a more signif-
icant degree of disease activity. The results were divided 
into 4 levels based on the scores: a score between 0–4 is 
considered disease inactive, a score between 5–9 is con-
sidered mildly active, a score between 10–14 is consid-
ered moderate activity, and a score of more than 15 is 
considered severe activity.

Assessment of anxiety/depression
Anxiety was measured by the 7-item Generalized Anxi-
ety Disorders Scale (GAD-7). GAD-7 consists of seven 
items measuring anxiety symptoms. Each item is scored 
on a four-point Likert scale (0–3) with higher total scores 
reflecting greater anxiety severity. The following cut-
offs correlate with the level of anxiety severity: a score 
between 0–4 is considered to be non-anxiety, a score 
between 5–9 is considered mild anxiety, a score between 
10–14 is considered moderate anxiety, and a score more 
than 15 is considered severe anxiety. The GAD-7 has 
shown good reliability and construct validity [8] .

Depression was measured by the Patient Health Ques-
tionnaire 9 (PHQ-9). PHQ-9 consists of nine items 
measuring depressive symptoms corresponding to the 
diagnostic criteria for major depressive disorder. Each 
item is scored on a four-point Likert scale (0–3) with 
scores ranging from 0–27, with higher scores reflecting 
greater depression severity. PHQ-9 scores more than 0, 5, 
10, and 15 represented non-depression, mild, moderate, 
and severe depression, respectively. PHQ-9 has shown 
good psychometric properties [9] .

Statistical analysis
Categorical data were summarized as counts and per-
centages, while continuous data were reported as the 
mean and standard deviation. Categorical variables were 
compared with the chi-square/Fisher’s exact tests, while 
continuous variables were compared with the Student’s 
t-test. Receiver-operator curves (ROC) were drawn to 
identify optimal levels of SLEDAI for predicting depres-
sion or anxiety. The statistical analysis was performed 
using SPSS software for Windows Version 19.0 (SPSS 
Inc., IL, USA). A p-value less than 0.05 was considered 
statistically significant.
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Results
Characteristics of study subjects
This study enrolled 325 patients. Among them, 61.5% 
of patients (200/325) had a score reflecting the level 
of depression with the use of cutoff points in PHQ-9, 
while 54.4% of patients (177/325) had a score reflect-
ing the level of anxiety with the use of cutoff points in 
GAD-7. Table 1 summarized the demographic and clini-
cal characteristics. Patients with depression or anxiety 
significantly more often had moderate-severe SLE activ-
ity (p < 0.001, p < 0.001, respectively), musculoskeletal 
(p = 0.002, p = 0.023, respectively) and neuropsychiatric 
symptoms (p = 0.002, p < 0.001, respectively). Patients 
with depression also more often had lower than 50,000 
RMB in annual household income compared with those 
without depression(p = 0.005). Meanwhile, we found no 
difference in age, gender, educational levels, time of onset 
of SLE, history of smoking, and drinking between the 
depression or anxiety group and non-depression/non-
anxiety group.

The relationship between SLE disease activity 
and depression or anxiety
Among the patients involved in this study, the higher 
the disease activity, the higher the proportion of 
depression(Table 2, Fig. 1A) or anxiety(Table 3, Fig. 1B) 
in SLE patients, and the difference was statistically sig-
nificant (p < 0.001).

We further investigated the risk of depression or anxi-
ety in SLE patients with different levels of disease activ-
ity (Table  4). Based on the SLEDAI score, we divided 
SLE patients into a moderate-severe active group and 
an inactive-mild active group. The risk of depression 
or anxiety in both groups is shown in Table  4. Preva-
lence of probable depression/anxiety based on PHQ-9/
GAD-7 cut-off was significantly higher in the moderate-
severe active group compared with those in the inactive-
mild active group. (depression: OR 3.350, 95%CI 2.015, 
5.570, p < 0.001; anxiety: OR 4.085, 95%CI 2.493, 6.692, 
p < 0.001).

Predicted value of SLEDAI for depression or anxiety 
in patients with SLE
ROC curve analysis demonstrated an AUC of 0.660 
(p < 0.001) for SLEDAI as a predictor of depression 
(Table  5, Fig.  2). The SLEDAI score greater than 8.5 
achieved 50.5% sensitivity and 78.4% specificity for pre-
dicting depression. Thus, when the SLEDAI score of 
SLE patients was less than 8.5, patients had a low risk of 
depression for the present. What’s more, when the SLE-
DAI score was higher than 8.5 and less than 10.5, patients 
were prone to mild depression (p < 0.001). When the SLE-
DAI score of SLE patients was higher than 10.5 and less 

than 14.5, patients were prone to moderate depression 
(p < 0.001). When the SLEDAI score of SLE was greater 
than 14.5, patients were prone to severe depression 
(p < 0.001).

As with ROC analysis for predicting anxiety, we found 
that the optimal SLEDAI cutoff value of 8.5 showed 
a sensitivity of 54.2% and a specificity of 78.4% (AUC 
0.684, p < 0.001) (Table  5, Fig.  2). Thus, when the SLE-
DAI score of SLE patients was less than 8.5, patients had 
a low risk of anxiety in the present. What’s more, when 
the SLEDAI score was higher than 8.5 and lower than 
10.5, patients were prone to mild anxiety (p < 0.001). 
When the SLEDAI score of SLE patients was higher than 
10.5 and lower than 14.5, patients were prone to moder-
ate anxiety (p < 0.001). When the SLEDAI score of SLE 
was higher than 14.5, patients are prone to severe anxi-
ety (p < 0.001).

Discussion
In the past years, depression and anxiety are rarely diag-
nosed early in their course in SLE, partially due to the 
lack of reliable and accepted screening metrics in this 
patient population, but also due to clinicians’ focus on the 
somatic symptoms. In a study by Mok et al., both depres-
sion and anxiety independently impacted the quality of 
life in SLE patients [10] . Therefore, finding out the preva-
lence of depression and anxiety in SLE patients allows us 
to make a better clinical decision with them. In this study, 
we analyzed depression and anxiety in SLE patients, and 
find that the prevalence of probable depression/anxiety 
based on PHQ-9/GAD-7 cut-off in SLE patients is 54.5% 
and 61.5%, respectively. These high ratios highlighted the 
importance of early diagnosis of these mental disorders 
in SLE patients.

In this study, we demonstrated that family income, 
disease activity, and manifestation in musculoskeletal 
and neuropsychiatric systems are related to depression. 
And in the meantime, disease activity, and manifesta-
tion in musculoskeletal and neuropsychiatric systems 
are associated with anxiety in patients with SLE. In 
previous studies, various factors have been linked to 
depression or anxiety in lupus, including age, antibody, 
fatigue, sleep quality, specific organ involvement, some 
cytokines, disease activity, glucocorticosteroid use, 
unemployment, and so on [11–17]. These diverse find-
ings indicate that depression and anxiety in lupus are 
likely mediated through a complex mixture of biologi-
cal, social, economical, psychological, and environmen-
tal contributors.

Of the numerous disease-related factors, the asso-
ciation between SLE disease activity and depression 
or anxiety remains one of the most frequently studied, 
though the results between studies are inconsistent. We 
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demonstrated that the ratio of depression and anxiety 
varies in patients with different levels of disease activ-
ity. In fact, the ratio of patients with depression or anxi-
ety in the moderate-to-severe disease activity group is 
much higher than in the mild disease activity or inac-
tivity group, indicating that lupus disease activity is a 
risk factor for the severity of depression and anxiety. 
In line with our study, Nery et  al. reported that SLE 

disease activity measured by SLEDAI was associated 
with depression severity [18], and Tay et  al.[19] and 
Mak et  al. [20] both found that increased SLE activity 
can be a prediction of more severe anxiety even after 
adjusting for depressive symptoms. However, Parperis 
et  al. reported that despite the higher SELENA-SLE-
DAI score in the major depression compared with the 
group without major depression, this observation was 

Table 2 The relationship between SLE disease activity and depression in SLE patients

Disease activity Non-depression
(N = 125)

Depression Total
(n = 325)

χ2 p-value

Mild
(n = 103)

Moderate
(n = 57)

Severe
(n = 40)

Inactive 55 (0.44) 38 (0.37) 12 (0.21) 5 (0.13) 110 (0.34) 60.54 0.001

Mild 43 (0.34) 30 (0.29) 12 (0.21) 7 (0.18) 92 (0.28)

Moderate 18 (0.14) 17 (0.17) 14 (0.25) 5 (0.13) 54 (0.17)

Severe 9 (0.07) 18 (0.17) 19 (0.33) 23 (0.58) 69 (0.21)

Fig. 1 The relationship between SLEDAI and depression or anxiety. 1A. The relationship between SLEDAI and depression; 1B. The relationship 
between SLEDAI and anxiety
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not statistically significant [14] . In contrast, Jarpa et al. 
conducted a study showing that common mental disor-
ders including depression and anxiety were not associ-
ated with lupus disease activity evaluated by SLEDAI 
[21] . This discordance in studies surrounding the effect 
of disease activity on depression and anxiety may have 
been attributed to differences in study methodologies, 
the diversity in screening instruments employed by the 
different studies, as well as varying definitions used for 
depression and anxiety disorders [22] .

The most contributive discovery of our study is the use 
of the SLEDAI score to predict the likehood of depression 
and anxiety in patient with SLE. To the best of our knowl-
edge, this is the first study to predict depression and anxi-
ety in SLE patients by disease activity. The discovery of 

the relationship between depression, anxiety, and SLE-
DAI score definitely helped rheumatologists better and 
earlier recognize patients with high risk for mental dis-
orders. In fact, we may estimate depression and anxiety 
with screening tools in patients with active SLE. And 
we recommend that screening of depression and anxi-
ety could be a conventional process in SLE patients with 
SLEDAI scores greater than 8.5. If the GAD-7/PHQ-9 
score indicates moderate-severe anxiety/depression, we 
probably should initiate treatment of anxiety/depression 
in addition to corticosteroids and immune-suppressive 
drugs.

Our study had several limitations. First of all, it 
lacked longitudinal observations of subjects included 
in this study. Secondly, potential selection bias in who 

Table 4 The risk of depression and anxiety in moderate-severe SLE compared with inactive-mild SLE

Number of patients Total χ2 p-value OR

SLE Depression Non-depression

Moderate-severe active 96 27 123 22,79 0.00 3.350(2.015–5.570)

Inactive-mild active 104 98 202

SLE Anxiety Non-anxiety

Moderate-severe active 92 31 123 32.996 0.00 4.085(2.493–6.692)

Inactive-mild active 85 117 202

Table 5 ROC analysis for SLEDAI in the diagnosis of depression and anxiety

AUC SE P value 95% CI Sensitivity Specificity Cut-off 
value of 
SLEDAILower limit Upper limit

Depression

 Non-mild 0.660 0.300 0.000 0.601 0.718 0.505 0.784 8.5

 mild-moderate 0.729 0.033 0.000 0.664 0.793 0.619 0.785 10.5

 moderate-severe 0.772 0.044 0.000 0.685 0.859 0.575 0.839 14.5

Anxiety

 Non-mild 0.684 0.029 0.000 0.627 0.742 0.542 0.784 8.5

 mild-moderate 0.773 0.033 0.000 0.079 0.838 0.667 0.754 10.5

 moderate-severe 0.722 0.050 0.000 0.624 0.821 0.481 0.774 14.5

Table 3 The relationship between SLE disease activity and anxiety in SLE patients

Disease activity Non-anxiety
(N = 148)

Anxiety Total
(n = 325)

χ2 p-value

Mild
(n = 108)

Moderate
(n = 42)

Severe
(n = 27)

Inactive 63 (0.43) 41 (0.38) 4 (0.1) 2 (0.07) 110 (0.34) 74.717 0.001

Mild 54 (0.36) 22 (0.2) 7 (0.17) 9 (0.33) 92 (0.28)

Moderate 25 (0.17) 16 (0.15) 10 (0.24) 3 (0.11) 54 (0.17)

Severe 6 (0.04) 29 (0.27) 21 (0.5) 13 (0.48) 69 (0.21)
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participated in the survey. Thirdly, the correlation of 
depression/anxiety symptoms with major depression/
anxiety was not conducted in this study. Despite the 
methodological limitations and mixed results presented 
by the aforementioned studies, our research provides a 
rationale for future investigations.

Conclusion
In summary, our study indicates that depression and 
anxiety are common in Chinese SLE patients. Disease 
activity is positively related to the severity of depres-
sion and anxiety. Those patients whose SLEDAI scores 
are greater than 8.5 are more likely to suffer from men-
tal disorders which may need conventional depression/
anxiety screening and corresponding treatment.
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