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Abstract
Background Systemic lupus erythematosus (SLE) is a chronic 
autoimmune disease that affects multiple organ systems, including 
the central nervous system. Depression is one of the neuropsy-
chiatric manifestations of juvenile SLE .
Objective To estimate the prevalence of depressive disorders in 
juvenile SLE and identify its potential risk factors.
Methods This cross-sectional study was conducted in juvenile SLE 
patients at Dr. Mohammad Hoesin General Hospital, Palembang. 
Sociodemographic data and medications were recorded. Disease 
activity of SLE was assessed using the Systemic Lupus Erythe-
matosus Disease Activity Index (SLEDAI). Physical activity was 
measured using the Physical Activity Questionnaire for Children 
(PAQ-C) and the Physical Activity Questionnaire for Adolescents 
(PAQ-A). All subjects were screened for depression using the 
Children’s Depression Inventory (CDI) questionnaire. Multiple 
linear regression analyses were used to determine risk factors for 
depressive disorders.
Results We included 72 patients, of whom 67 (93.1%) were female. 
Mean age of the patients was 12 years 4 months (SD 2 years 6 
months); most (67; 93.1%) were 10-18 years of age. Depression 
was found in 24 patients (33.3%). The SLEDAI scores of ≥3 
(flare) were found in 54 patients (75%) and low physical activity 
was found in 62 (86.1%) patients. The prevalence of depression 
based on the CDI was 33.3%. A SLEDAI score of ≥3 and low 
physical activity were significantly associated with depression 
(P=0.009 and P=0.025, respectively). On multiple linear regres-
sion analysis, only SLEDAI score of ≥3 remained significantly 
associated with depression (P= 0.017; OR 12.6; 95%CI 1.6 to 
101.7). Gender, age, family economic status, father’s education, 
mother’s education, family history of depression, and duration of 
illness were not associated with depression.
Conclusion A SLEDAI score indicating flare (≥3) and low  
physical activity are significantly associated with an increased risk 
of depression. A SLEDAI score is an independent risk factor for 
depression when all other significant risk factors are considered.
[ P a e d i a t r  I n d o n e s .  2 0 2 4 ; 6 4 : 2 9 3 - 9 ;  
DOI: https://doi.org/10.14238/pi64.4.2024.293-9 ].
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Systemic lupus erythematosus (SLE) is 
defined as an episodic multisystem disease 
characterized by extensive inflammatory 
processes in the blood vessels and connective 

tissue, as well as the presence of antinuclear antibodies 
(ANA) on investigations, especially antibodies to 
double-stranded DNA (anti-dsDNA). The difficulty 
of diagnosing SLE is due to the involvement of 
many organs, so SLE is often referred to as the 
“disease of a thousand faces” (masquerader or great 
imitator).1,2 

The Lupus Foundation of America estimated that 
the number of SLE patients has reached 1,500,000 
cases in America and 5,000,000 cases worldwide.3 

The prevalence of SLE in children increases by 15% 
to 17% a year; there are 1-6 new cases per 100,000 
children annually. Pediatric SLE is more common in 
girls than boys, with a ratio of 4.5:1 and an interval 
between onset and diagnosis ranging from one to 24 
months.4-6

The increased inflammation that occurs in 
autoimmune and infectious diseases can increase the 
permeability of the vascular and central nervous system 
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(CNS) barriers, which renders the brain vulnerable 
to infectious agents and immune components such 
as cytokines and brain-reactive antibodies. Increased 
pro-inflammatory cytokines in SLE patients cause 
symptoms characterized by fatigue, sleep disturbances, 
irritability, loss of appetite, and depression.7

Depression, a mood disorder, is the most 
common neuropsychiatric problem in SLE patients. 
Zhang et al. reported that depression and anxiety 
disorders are often found in SLE patients.3 In SLE 
patients, depression has been reported in 23%, suicidal 
ideation in 15%, and anxiety in 27%. Risk factors for 
depression in children with SLE include duration of 
illness and a higher level of SLE disease activity.8-10 

The SLEDAI score is a measure of organ damage, 
signifying disease activity.10

Depression screening in children can be done 
using several instruments, such as the Hospital 
Anxiety and Depression Scale (HAD), the Patient 
Health Questionnaire-9 (PHQ-9), and the Children's 
Depression Inventory (CDI). We used the CDI 
instrument, which has been validated in Indonesia 
with a reliability of 0.746 and can be used in children 
aged 7-17 years.10-13

Screening for depression in children with SLE 
is necessary for early treatment and prevention of 
complications of depression. In this study, we aimed 
to estimate the prevalence of depressive disorders in 
juvenile SLE and identify potential risk factors that 
influence depression.

Methods

This analytic, observational study with a cross-
sectional design was done in children with SLE 
who sought treatment at the Pediatric Allergy 
Immunology Polyclinic and Inpatient Pediatric Ward at  
Dr. Mohammad Hoesin General Hospital, Palembang, 
South Sumatera, from July 2022 to February 2023.

Inclusion criteria were children with SLE aged 
7 to <18 years treated at our facility who agreed to 
participate with written parental informed consent. 
Exclusion criteria were having previously been 
diagnosed with depression, having received treatment 
for depression whether pharmacologically and/or 
non-pharmacologically, and inability to complete the 
questionnaire (due to inability to read or intellectual 

disability).
We collected the subjects’ demographic 

data including socioeconomic status and parental 
education level. Socioeconomic status was classified 
as low if total monthly family income was less than 
the 2022 South Sumatera Province minimum wage of 
IDR 3,144,446 (approximately USD 203), and high 
otherwise. Parental education level was considered 
low if nine years of education or less had been 
completed, and high otherwise.

We recorded the patient’s history, performed 
physical examination, evaluated laboratory results 
from the patient’s most recent visit, and calculated 
the SLEDAI score. The SLEDAI score, indicating 
lupus disease activity, was divided into 2 categories: 
flare (score >3) and non-flare (score <3). The CDI 
questionnaire and the PAQ-C/PAQ-A physical 
activity questionnaire were filled based on the 
children’s reports. If a subject’s CDI score was 13 or 
more, he or she was considered to have depression and 
was referred to the psychology or psychiatry divisions. 
A PAQ-C/PAQ-A score of ≥3 and >3 indicated low 
and high levels of physical activity, respectively. This 
study was approved by the Health Research Ethics 
Committee of the Faculty of Medicine at Universitas 
Sriwijaya/Mohammad Hoesin Hospital, Palembang.

Data were recorded and analyzed using SPSS 
version 25 (IBM, Armonk, New York). Bivariate 
analysis of potential risk factors for depression in 
children with SLE was done using the chi-square 
test. Multivariate logistic regression was then 
employed to determine independent risk factors that 
were significantly associated with the occurrence 
of depression. Results with P< 0.05 (95%CI) were 
considered to be statistically significant. 

Results

Subjects were mostly girls (93.1%) and had a median 
age of 14.2 years; most were aged 10-18 years (93.1%). 
The median age at SLE diagnosis was 12.6 years. Of 
our subjects, 47.2% had low family socioeconomic 
status, 25.4% had a low paternal education level, and 
31.9% had a low maternal education level. Two (2.8%) 
patients had a history of depression in the family. The 
median duration of illness was 11 months (Table 1).
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Table 1. Demographic characteristics of subjects

Characteristics (N=72)

Gender, n (%)
Female
Male 

67 (93.1)
5 (6.9)

Age, n (%)
10 to <18 years
<10 years

67 (93.1)
5 (6.9)

Mean (SD) 13 years 10 months (2 years 6 months)

Mean onset age (SD) 12 years 4 months (2 years 6 months)

Family economic status, n (%)
Low
High

34 (47.2)
38 (52.8)

Paternal education, n (%)
Low
High

19 (26.4)
53 (73.6)

Maternal education, n (%)
Low 
High

23 (31.9)
49 (68.1)

History of depression in the family, n (%)
Yes
No

2 (2.8)
70 (97.2)

Duration of sickness, n (%)
≥ 1 year
< 1 year

35 (48.6)
37 (51.4)

Median dian (range) 11 mo (1 mo - 6 yr 9 mo)
  

Table 2. Clinical characteristics and the incidence of 
depression

Characteristics (N=72)

SLEDAI score, n (%)
≥3 flare-up
<3 no flare  
Median (range)

54 (75)
18 (25)

    6 (0-38)

PAQ-C/A physical activity, n (%)
≤3 (low) 
>3 (high)

62 (86.1)
10 (13.9)

Median PAQ-C/A score (range) 1 (1-4)

CDI score, n (%)
Depression present
Depression absent

24 (33.3)
48 (66.7)

Mean CDI score (SD)        9.61 (6.22)

Our subjects’ median SLEDAI score was 6 (0-
38). Most children with SLE (75%) had a SLEDAI 
score ≥3 (flare). The median PAQ-C/A score was 1 
(range 1-4). Most subjects had low physical activity 
(62/72; 86.1%). The incidence of depression based on 
CDI results was 33.3% (Table 2).

The subjects’ overall median CDI score was 9 
(range 0-32). The CDI questionnaire measured five 
dimensions that influence depression in children with 
SLE; the most common was ineffectiveness (20.7%), 
followed by negative self-esteem (20.3%), anhedonia 
(19.7%), negative mood (16.5%), and interpersonal 
problems (10.1%). Subjects with CDI scores of ≥13 
were referred to psychiatrists and psychologists, and 
underwent examinations according to the Indonesian 
Guidelines for Classifying Diagnostics of Mental 
Disorders-III (PPDGJ-III) and the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5). These 
examinations found that the patients’ psychological 
and mental conditions were still within normal limits. 
Family psychoeducation was provided to our patients 
who screened positive for depression; no patient 
received pharmacological therapy for depression.

Bivariate analysis results of potential risk factors 
for depression in children with SLE are shown in  
Table 3. A SLEDAI score of ≥3 (P=0.009) and 
low physical activity (P=0.025) were significantly 
associated with depression. Gender, age, family 
economic status, paternal and maternal education, 
history of depression in the family, and duration 
of illness were not significantly associated with 
depression. 
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Table 3. Potential risk factors for depression in children with SLE

Risk factors
Depression

(n=24)
No depression 

(n=48)
OR (95%CI) P value

Gender, n(%)
Female
Male

23 
1 

44 (91.7)
4 (8.3)

2.1 (0.2 to 19.8) 0.659*

Age, n(%)
10 to <18 years
<10 years

23 
1

44 (91.7)
4 (8.3)

2.1 (0.2 to 19.8) 0.659*

Family economic status, n(%)
Low
High

10 
14

24 (50.0)
24 (50.0)

0.7 (0.3 to 1.9) 0.676

Paternal education, n(%)
≤9 years
>9 years

8 
16

11 (22.9)
37 (77.1)

1.7 (0.6 to 4.9) 0.508

Maternal education, n(%)
≤9 years
>9 years

8 
16

15 (31.35)
33 (68.75)

1.1 (0.4 to 3.1) 1.000

History of depression in the family, n (%)
Yes
No

1
23

1 (2.1)
47 (97.9)

2.0 (0.1 to 34.2) 1.000*

Duration of sickness, n (%)
≥1 year
< 1year 

11 
13

24 (50.0)
24 (50.0)

0.8 (0.3 to 2.3) 0.934

SLEDAI score, n (%)
≥3 flare-up
<3 non-flare

23
1

31 (64.6)
17 (35.4)

12.6 (1.6 to 101.7) -0.009

PAQ-C/A physical activity, n (%)
≤3 (low)
>3 (high)

24
0

38 (79.2)
10 (20.8)

0.025*

*Fisher's exact test

On bivariate analysis, subjects with SLEDAI 
scores ≥3 (flare) had an odds ratio (OR) of 12.6 
(95%CI 1.6 to 101.7; P=0.009) to experience 
depression compared to those with SLEDAI score 
<3 (non-flare). None of the ten subjects with high 
physical activity experienced depression, while 
24 (38.7%) subjects with low physical activity 
experienced depression (P=0.025). Multivariate 
logistic regression analysis revealed that the only 
factor that remained independently associated with 
depression was SLEDAI score ≥3 (OR 12.6; 95%CI 
1.6-101.1; P=0.017).

Discussion

 Most of our subjects were female (93.1%). Similarly,  
a study in Bandung, West Java, another major city 
in Indonesia, noted that 82.1% of their subjects 
were female.14 Relative deficiency of androgens 

and increased levels of estrogens are hallmarks 
of SLE. Estrogen activates polyclonal B cells, 
resulting in excessive production of autoantibodies 
in SLE patients. Sex hormones also play a role in the 
predisposition and severity of the disease.1,2,15,16 

The mean age of our subjects was 13 years 10 
months (SD 2 years 6 months). This finding is in line 
with that of a previous study, in which the majority 
of SLE patients were adolescents aged 10-18 years 
(93.1%), and children aged 11-15 years had a higher 
frequency of SLE compared to other age groups.14 

Another study showed that the average age of SLE 
sufferers among children was 12-13 years.2

The majority of our subjects had low family 
socioeconomic status (47.2%). Parental education 
level of ≤9 years was noted in 26.4% of fathers and 
31.9% of mothers. Two subjects (2.8%) had a family 
history of depression. A study on 815 girls aged 9-15 
years reported that in 30% of cases, depression in 
children was associated with genetic factors.17
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A total of 54 children with SLE (75%) had 
a SLEDAI score ≥3 (flare-up). A modification of 
SLEDAI currently widely used due to its ease of 
completion is the SELENA-SLEDAI developed in the 
Safety of Estrogen in Lupus Erythematosus National 
Assessment (SELENA) trial. The SELENA-SLEDAI 
score divides flare into two categories, namely, mild-
moderate flare (score 3-11) and severe flare (score 
≥12).1 A cohort study on 525 SLE patients reported 
that 45% patients had flares, with a significant 
proportion of both early and late organ damage 
attributable to corticosteroid therapy, although the 
majority of damage occurred at 15 years.18 In addition, 
another study reported that 56% of pediatric SLE 
patients had a high SLEDAI score  indicating flare, 
which was significantly associated with pyuria, high 
ANA titers, and increased erythrocyte sedimentation 
rates.19 In the present study, we found that SLEDAI 
score was not associated with age and duration of 
illness. 

Most of our subjects had low physical activity 
(86.1%). Another cohort study reported that the 
average physical summary (Phs) score of SLE children 
was significantly lower  thatn that of healthy children 
(P<0.001).20 

We found that 24/72 children (33.3%)  
experienced depression. The median CDI score of our 
subjects was 9 (range 0-32). A previous study reported 
that the majority of their subjects experienced 
depression; some of them had a risk of suicide and 
were referred to a psychologist.21 In another study, 
depression was found in 23% of subjects and was 
accompanied by suicidal ideation in 15% and anxiety 
in 27% of subjects.10 

Our subjects who screened positive for depression 
using the CDI were found to have normal psychological 
and mental condition on further examination by 
psychiatrists and psychologists. This highlights the 
nature of the CDI as a screening instrument, which is 
geared at finding individuals who may have depression 
or are at risk for depression, and should be followed 
up by further assessment to ascertain the diagnosis. 
Nevertheless, the screening made it possible to 
provide early psychoeducation before pharmacologic 
treatment was necessary.

We found no association between depression 
and gender, age, age of onset, family socioeconomic 
status, paternal and maternal education, or history of 

depression in the family. Similarly, a study in South 
Korea also found no association between gender 
and depression in physically healthy children.22  In 
contrast, a study China, also in healthy children, noted 
that depression was present and more common in boys, 
possibly due to the traditionally higher expectations 
that Chinese parents place on their sons, leading to 
pressure to perform well.23 The South Korean study 
reported a higher mean CDI score in children aged 9 
years compared to other age groups, with the lowest 
score found in children aged 11 years.22 However, 
the Chinese study showed a higher rate of depressive 
symptoms in children aged 11-12 years.23 In our study, 
children ager 10 to <18 years had a higher proportion 
of depression compared to their younger counterparts.

The study in China showed an association 
between socioeconomic status and the occurrence of 
depression. Families with low socioeconomic status are 
more prone to depression. The presence of depression 
in parents has genetic and environmental effects on 
children's behavior and the incidence of depression.23 

The majority of our study subjects had low family 
socioeconomic status, but no significant association 
with depression was found. This finding differed from 
other studies that reported that higher education and 
economic status more often led to a tendency toward 
mental disorders, as well as greater life pressures.24-26

Low paternal and maternal education was also 
not associated with the incidence of depression in 
our study. This finding contrasts with that of previous 
studies reporting that depressive symptoms increased 
in line with low family income due to limitations in 
meeting daily needs.22,23

Two children with SLE (2.8%) had a family 
history of depression, but there was no significant 
association between depression in children with 
SLE and family history of depression. In previous 
studies, children with a family history of depression 
reportedly had a three times higher risk of developing 
depression.8,10 Other research stated that one of the 
strongest predictors of adolescent-onset depression 
is family history. The risk of becoming depressed has 
been reported to be at least three times greater in 
adolescents whose parents have had major depressive 
disorder (MDD) compared to those whose parents 
have never been depressed.27

The median duration of illness in our study was 
11 months (range 1 month to 6 years and 9 months), 
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and was not associated with depression, in similarity 
to other reports.21,28 In contrast, one study noted 
that patients with longer duration of illness and poor 
disease control had a higher risk of depression.10

A SLEDAI score ≥3 had a significant association 
with depression. Pediatric SLE patients with flares 
were 12.6 times more likely to experience depression 
than those without flares (OR 12.6; 95%CI 1.6 to 
101.1; P=0.017). Similarly, a previous study reported 
an increased incidence of depression with increased 
disease activity indicated by SLEDAI score (OR 1.1; 
95%CI 1.1 to 1.2; P< 0.001).10

Low physical activity was found in most subjects 
(86.1%), and was significantly associated with the 
incidence of depression in the bivariate analysis 
(P=0.09). Physical activity was assessed using the 
PAQ-C/A questionnaire, which has good validity and 
calculates scores by considering activities carried out 
in the previous seven days. None of our subjects with 
high activity were depressed. Low physical activity 
has been associated with mood disorders, especially 
depression, due to increased pro-inflammatory 
cytokines and disruption of the balance of hormones 
and neurotransmitters in the brain, including 
serotonin and dopamine.9,29,30

In conclusion, the incidence of depression in 
children with SLE in our population was 33.3%. 
SLEDAI score > 3 is the only independent risk factor 
for depression in children with SLE. There is a trend 
towards an increased incidence of depression in SLE 
children with low physical activity.
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