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Abstract
Objectives

The quality of life (QoL) in systemic lupus erythematosus (SLE) patients may be affected by psychological features and 
disease status. We evaluated the QoL of SLE patients according to four subscales of QoL compared to healthy controls, 

and the association with affecting factors.

Methods
108 patients with SLE and 52 healthy controls completed a psychological questionnaire. Depression, fatigue, and QoL 
were assessed with the Centre for Epidemiologic Studies Depression Scale, the Profile of Mood States Fatigue-Inertia 

Scale, and Functional Assessment Chronic Illness Therapy. Disease activity and damage index were measured by the SLE 
Disease Activity Index and SLE Collaborating Clinics/American College of Rheumatology.

Results
SLE patients showed higher degrees of depression (p=0.005) and a lower total QoL score than the controls (p=0.003). 
In the subscale analysis, physical well-being (PWB) and emotional well-being (EWB) were lower in the SLE group than 

the control group (p<0.001 for both). Multivariate analysis identified correlations between the following factors: 
total QoL with depression and daily glucocorticoid dose; PWB with depression, fatigue, and daily glucocorticoid; 

EWB with depression and functional well-being (FWB) with depression.

Conclusion
The QoL of SLE patients was lower than that of healthy controls. QoL subscales of the SLE patients were associated with 
daily glucocorticoid dose, depression, and fatigue rather than disease activity or damage. Comprehensive evaluation of 

psychological problems and appropriate management may improve the QoL of SLE patients, especially those using higher 
doses of glucocorticoids, even if disease activity and damage are not severe.
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Introduction
Systemic lupus erythematosus (SLE) 
is a chronic autoimmune disease that 
affects multiple organs and systems. 
Over the past 50 years, the survival 
rate of SLE patients has improved dra-
matically with the 10-year survival rate 
approaching 90% (1). As a result, dis-
ease management has focused not only 
on survival, disease activity control, or 
minimising organ damage, but also on 
the health-related quality of life (QoL). 
This has become increasingly impor-
tant for patients with SLE.
A diagnosis of SLE has physical, psy-
chological, and socio-economic impli-
cations for the individual. Patients with 
SLE have concerns about persistent 
pain, loss of function, work disability, 
and the potential toxic effects of long-
term treatment; these concerns can re-
sult in psychological problems such as 
depression and fatigue. In turn the QoL 
of the patients can be affected. How-
ever, there were different reports re-
garding whether or not disease activity 
and/or drugs can affect psychological 
symptoms (2-6). Moreover, there is lit-
tle information about how psychologi-
cal symptoms, disease activity, dam-
age, and drugs are related to the QoL of 
patients with SLE (7-9).
The Functional Assessment of Chronic 
Illness Therapy (FACIT) measurement 
is a collection of health-related QoL 
questionnaires targeted to the evaluat-
ing management of chronic illness (10). 

It is composed of four primary QoL 
domains, physical well-being (PWB), 
social/family well-being (SWB), emo-
tional well-being (EWB), and function-
al well-being (FWB), which are useful 
for the analytical assessment of QoL. 
FACIT is widely used to study patients 
with different types of cancer, or vari-
ous chronic diseases such as viral in-
fections, multiple sclerosis, and rheu-
matoid arthritis as well as the general 
population (10, 11).
An analytic assessment and under-
standing of the QoL of SLE patients is 
important in order to enhance the QoL 
of these individuals. Thus, this study 
first compared the QoL subscale scores 
and psychological factors, including 
depression and fatigue, of patients with 
SLE and healthy controls using the 

FACIT questionnaires. We also inves-
tigated these parameters according to 
SLE disease activity, severity of dam-
age, organ involvement, and daily dos-
age of glucocorticoids, in particular, 
measured QoL based upon psychologi-
cal problems. Finally, associations be-
tween each of the QoL subscale scores 
of the patients with SLE and the above 
parameters were also investigated.

Patients and methods
Patients
This study included 108 patients with 
SLE and 52 healthy controls. Subjects 
were selected from the inpatient and 
outpatient rheumatology clinics at Sev-
erance Hospital, Yonsei University Col-
lege of Medicine in Seoul, South Korea 
from January 1, 2007 to July 31, 2007. 
This centre is a specialised tertiary care 
hospital. Inclusion criteria were ages 
greater than 18 years and a diagnosis of 
SLE according to the revised American 
College of Rheumatology (ACR) cri-
teria (12). Exclusion criteria were the 
presence of cognitive deficits such as 
mental retardation or an acute state of 
confusion which prevented the patients 
from completing the questionnaires. 
Among the 120 patients with SLE vis-
iting our rheumatology clinic during 
this period, 108 patients participated 
in this study except for 4 patients who 
had cognitive deficits, 5 patients who 
refused our study, and 3 patients who 
did not complete the questionnaires. A 
total number of 52 voluntary healthy 
subjects were included in this study. 
All of them satisfied the following in-
clusion criteria; ages over 18 years, 
no evidence of autoimmune diseases 
and chronic inflammatory diseases, no 
past history and evidence of autoim-
mune diseases or chronic inflammatory 
diseases, and volunteers. These con-
trols were age- and sex-matched to the 
subject group for this study. This study 
was approved by the institutional ethics 
committee, and all of the patients pro-
vided written informed consent prior to 
their participation. Participants com-
pleted the self-questionnaires measur-
ing QoL, depression, and fatigue. Basic 
characteristics of the participants are 
shown in Table I. The groups did not 
significantly differ in age, gender distri-
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bution, or education levels. In the SLE 
group, there were 100 female patients. 
The mean age of the SLE group was 
37.4±11.1 years with a mean disease 
duration of 7.2±5.9 years, and a mean 
education period of 14.2±3.2 years.

SLE disease activity 
and damage evaluation
We investigated SLE disease activity 
and damage index. SLE disease activity 
was measured with the Systemic Lupus 
Erythematosus Disease Activity Index 
(SLEDAI) (13). Patients with SLEDAI 
scores ≥8 were considered to be in the 
active disease group, while those with 
scores <8 were in the inactive group. 
To measure the cumulative irreversible 
damage due to the disease or therapy 
complications, which are defined as the 
continuous presence of any given item 
for at least 6 months, the Systemic Lu-
pus International Collaborating Clin-
ics/American College of Rheumatol-
ogy (SLICC/ACR) Damage Index was 
used (14). We also measured the current 
daily glucocorticoid dose, serum eryth-
rocyte sediment rate (ESR), and C-re-
active protein (CRP) levels at the time 
of enrollment. Clinical manifestations 
were defined by SLICC/ACR criteria 

(14). As shown in Table I, the mean 
SLEDAI score was 3.8±3.3, the mean 
SLICC/ACR was 1.4±1.3, and the daily 
glucocorticoid dose was 7.1±7.9 mg. 

Psychological features 
and quality of life measurements
Depression was evaluated using the 
Centre for Epidemiological Studies De-
pression Scale (CES-D) (15). The CES-
D is a self-report, 20-item questionnaire 
that measures mood and vegetative 
motor functions during the preceding 
week. The CES-D total scores range 
from 0 to 60 and a score ≥16 indicates 
clinical depression (15). Fatigue was 
evaluated using the 7-item fatigue-in-
ertia subscale of the Profile of Mood 
States Fatigue-Inertia Scale (POMS-F) 
(16). The POMS-F is a self-report ques-
tionnaire that measures fatigue during 
the preceding week with total scores 
ranging from 0 to 28.
We used the FACIT, version 4, for the 
evaluation of the QoL. The FACIT is 
a 27-item compilation of questions di-
vided into 4 primary domains: PWB, 
SWB, EWB, and FWB (10). If indi-
vidual questions were skipped, scores 
were prorated using the average scores 
from other answers measuring the same 

scale. If data were missing, prorating the 
subscale scores was acceptable as long 
as more than 50% of the items were 
answered; a total score was considered 
appropriate, if the overall item response 
rate was greater than 80%. All FACIT 
scales were scored so that a higher score 
corresponded to higher QoL. The total 
FACIT score was obtained by summing 
the individual subscale scores. In addi-
tion, we used the Trial Outcome Index 
(TOI), which was the sum of the PWB 
and FWB, because of its ability to de-
tect changes in physical and functional 
outcomes, at times even more so than 
the total FACIT score (10).

Statistical analysis
Data were expressed as the mean of 
each group; all values in the patients 
with SLE were compared to those of 
the controls. All measurements were 
expressed as the mean ± standard de-
viation. Student’s t-test and χ2-test were 
used to compare baseline demographic 
and clinical data as well as differences 
in the mean of both groups. Associations 
between variable clinical and psycho-
logical values were analysed by Pear-
son’s correlation test. To evaluate the 
relative contribution of QoL, a hierar-
chical multiple linear regression model 
was used. Candidate predictor variables 
were selected for possible inclusion in 
the model based on theoretical consid-
erations such as psychological features, 
daily glucocorticoid dose, disease ac-
tivity, and damage index. Statistical 
significance was set at p<0.05 for all 
statistical tests. All analyses were per-
formed using SPSS version 12.0 (SPSS 
Inc., Chicago, Illinois, USA).

Results
Psychological features and QOL
We compared the measurements of de-
pression, fatigue, and QoL in the SLE 
and control groups. The results are 
shown in Table II. The SLE group had a 
significantly higher degrees of depres-
sion symptoms than the control group 
(p=0.005). The number of patients with 
clinical depression, as noted by a CES-
D total score ≥16, was larger in the 
SLE group (65/108) than in the control 
group (25/52). POMS-F scores, which 
represented fatigue, were significantly 

Table I. Basic characteristics of the study participants. Patients with SLE did not sig-
nificantly differ in age, gender distribution, or education levels compared to the healthy        
controls.

 SLE (n=108) Control (n=52) p-value

Age (years) 37.4 ± 11.1 33.6 ± 11.6  NS
Gender (female, %) 92.5 76.9 NS
Education (years) 14.2 ± 3.2 15.1 ± 2.7 NS
Disease duration (years) 7.2 ± 5.9  
SLEDAI 3.8 ± 3.3  
SLIACC/ACR 1.4 ± 1.3  
Neuropsychiatric disease (%) 13.9  
Renal disease (%) 37.0  
Pulmonary disease (%) 10.2  
Cardiovascular disease (%) 14.8  
Gastrointestinal disease (%) 3.7  
ESR (mm/hr) 36.3 ± 28.0  
CRP (mg/dL) 0.53 ± 1.96  
Prednisolone dose (mg/day) 7.1 ± 7.9  
Prednisolone use (%) 84.3  
Cyclophosphamide use (%) 0.9  
Azathioprine use (%) 10.2  
Mycophenolate mofetil use (%) 11.1  
Cyclosporine use (%) 3.7  

Values represent the mean ± SD. Clinical manifestations were defined by SLICC/ACR criteria. SLE: 
systemic lupus erythematosus; SLEDAI: SLE disease activity index; SLICC/ACR: SLE Collaborating 
Clinics/American College of Rheumatology; ESR: erythrocyte sedimentation rate; CRP: C-reactive 
protein.
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higher in the SLE groups compared to 
the controls (p=0.020). Patients with 
SLE had significantly lower total QoL 
scores than the controls (p=0.003). 
When evaluated according to individual 
subscale scores, PWB, EWB, and TOI 
scores were lower in the SLE group 
than the control group (p<0.001), but 
there were no differences in SWB or 
FWB between these groups.

Subgroups analysis
Psychological features and QoL of the 
SLE patients were investigated accord-
ing to the daily glucocorticoid dose 
and presence of depression (Table III). 

When comparing the patients who took 
more than 7.5 mg of glucocorticoid 
per day to those taking a daily gluco-
corticoid dose of less than or equal to 
7.5 mg, the group using higher doses 
of glucocorticoids had significantly 
greater psychological symptoms such 
as depression and fatigue. With the 
exception of the SWB, overall QoL 
and all subscale scores measuring QoL 
were significantly lower in the group 
using higher doses of glucocorticoids. 
Patients with clinical depression (CES-
D score ≥16) had significantly worse 
symptoms for all of psychological con-
ditions and lower scores for all QoL 

parameters. When analysing the active 
and inactive groups according to the 
SLEDAI, the active group was found 
to have more severe depression and a 
lower PWB. However, there were no 
significant differences in any of the 
damage index analysis parameters. We 
also evaluated these parameters accord-
ing to the presence of organ damage, as 
defined by the SLICC/ACR category; 
however, there were no significant dif-
ferences between these groups.

Correlation of psychological features 
and QOL to other factors
In patients with SLE, we compared 
the psychological features and QoL 
to ESR, SLEDAI, SLICC/ACR, and 
daily glucocorticoid dose (Table IV). 
Depression was positively correlated 
with the SLEDAI and daily glucocor-
ticoid dose. Total QoL was negatively 
correlated with the SLEDAI and daily 
glucocorticoid dose. In the subscale 
analysis, the following negative cor-
relations were also found: PWB with 
ESR, SLEDAI and the daily glucocor-
ticoid dose, EWB with the daily glu-
cocorticoid dose, FWB with the daily 
glucocorticoid dose, and TOI with 
SLEDAI and the daily glucocorticoid 
dose. SLICC/ACR had no correlation 
to the psychological features, and to-
tal or subscale QoL scores. Comparing 

Table II. Comparison of psychological features and quality of life (QoL) between the SLE 
and control groups. The SLE group had significantly higher degrees of depression and fa-
tigue than the control group. Patients with SLE showed a decreased total QoL than the con-
trols. PWB, EWB, and TOI scores were lower in the SLE group than in the control group.

 SLE (n=108) Control (n=52) p-value

CES-D 19.01 ± 11.1 14.45 ± 8.13  0.005*

POMS-F 9.45 ± 6.81 7.02 ± 5.72  0.020*

Total QoL 67.94 ± 15.50 75.50 ± 2.54  0.003*

PWB 20.50 ± 5.76 24.63 ± 2.82 <0.001*

SWB 15.21 ± 5.56 14.94 ± 5.29 0.770
EWB 14.01 ± 4.18 16.25 ± 2.16 <0.001*

FWB 18.22 ± 5.78 19.67 ± 6.38 0.153
TOI 38.72 ± 9.88 44.31 ± 7.24 <0.001*

Values represent the mean ± SD. SLE: systemic lupus erythematosus; CES-D: centre for epidemiologic 
studies depression scale; POMS-F: profile of mood states fatigue-inertia scale; QoL: quality of life; 
PWB: physical well-being; SWB: social well-being; EWB: emotional well-being; FWB: functional 
well-being; TOI: trial outcome index. *p<0.05.

Table III. Comparison of psychological parameters according to daily glucocorticoid dose, depression, and disease activity among the 
patients with SLE. The group using higher doses of glucocortoids had more severe symptoms of all psychological conditions such as de-
pression, anxiety, anger, and fatigue. Total QoL and all QoL subscale scores, with the exception of SWB, were significantly lower in the 
group using higher doses of glucocorticoids. Patients with clinical depression had more severe symptoms of all psychological conditions 
and lower scores for all QoL parameters. When analysing the active and inactive groups according to the SLEDAI, the active group had 
more severe depression and a lower PWB.  

 Glucocorticoid dose Depression Disease activity
 
 PL ≤7.5 mg/d PL >7.5 mg/d p-value CES-D<16 CES-D≥16 p-value SLEDAI<8 SLEDAI≥8 p-value
 (n=76) (n=32)  (n=43) (n=65)  (n=93) (n=15) 

SLEDAI 3.07 ± 2.86 5.41 ± 3.69  0.002* 2.84 ± 3.06 4.37 ± 3.32  0.017*  –  –   –
SLICC/ACR 1.13 ± 1.20 2.00 ± 1.19  0.001* 1.47 ± 1.47 1.34 ± 1.11 0.631 1.32 ± 1.24 1.80 ± 1.32 0.174
CES-D 17.10 ± 9.68 23.54 ± 9.80  0.002*  –  –   - 18.21 ± 9.25 23.96 ± 13.72 0.040*

POMS-F 8.37 ± 6.35 12.03 ± 7.28  0.010* 5.28 ± 4.48 12.21 ± 6.71 <0.001* 9.00 ± 6.31 12.28 ± 9.13 0.198
Total QoL 71.20 ± 1.59 60.22 ± 16.69  0.001* 78.86 ± 10.53 60.72 ± 13.99 <0.001* 69.47 ± 13.95 58.47 ± 21.10 0.069
PWB 22.01 ± 4.92 16.91 ± 6.10  <0.001* 22.21 ± 3.95 18.05 ± 5.47 <0.001* 21.19 ± 5.02 16.20 ± 8.06 0.034
SWB 15.12 ± 5.71 15.44 ± 5.27 0.787 17.00 ± 4.35 14.03 ± 5.97  0.006* 15.46 ± 5.16 13.67 ± 7.63 0.392
EWB 14.67 ± 3.71 12.43 ± 4.83  0.023* 16.26 ± 2.78 12.52 ± 4.30 <0.001* 14.19 ± 3.88 12.87 ± 5.74 0.400
FWB 19.39 ± 5.27 15.44 ± 6.06  0.001* 21.40 ± 5.09 16.12 ± 5.26 <0.001* 18.62 ± 5.48 15.73 ± 7.13 0.152
TOI 41.41 ± 8.44 32.34 ± 10.25 <0.001* 45.60 ± 7.36 34.17 ± 8.65 <0.001* 39.82 ± 9.02 31.93 ± 12.39 0.004*

Values represent the mean ± SD. PL: prednisolone; CES-D: centre for epidemiologic studies depression scale; SLEDAI: SLE disease activity index; SLICC/
ACR: Collaborating Clinics/American College of Rheumatology; POMS-F: profile of mood states fatigue-inertia scale; QoL: quality of life; PWB: physical 
well-being; SWB: social well-being; EWB: emotional well-being; FWB: functional well-being; TOI: trial outcome index. *p<0.05.
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QoL to age and education years, there 
was no significant correlation. How-
ever, longer disease duration was cor-
related with PWB (r=0.224, p=0.020) 
and EWB (r=0.223, p=0.020) as well 
as total QoL (r=0.231, p=0.016), but 
not with SWB and FWB.

Multiple linear regression analysis
Multiple linear regression analysis was 
conducted to examine the associations 
between QoL and other parameters in-
cluding psychological features, daily 
glucocorticoid dose, disease duration, 
disease activity, and damage index. 
When several stratified analyses were 
performed according to these param-
eters, none of the QoL subscales were 
affected by disease duration, SLEDAI 
and SLICC/ACR in any multiple re-
gression analysis models. Table V 
shows the results of a regression analy-
sis model evaluating depression, fa-
tigue, and daily glucocorticoid dose. 
Total QoL was affected by depression 
and daily glucocorticoid dose (p<0.001 
and p=0.043, respectively; adjusted 
R2=0.453). In the subscale analysis, 
PWB was associated with depression, 
fatigue, and daily glucocorticoid dose 
(p=0.032, p<0.001, and p=0.002, re-
spectively; adjusted R2=0.429). EWB 
was associated with depression and 
fatigue (p=0.001 and p=0.023, re-
spectively; adjusted R2=0.368), while 
FWB was associated with depression 
(p<0.001, adjusted R2=0.265). The TOI, 
the sum of the PWB and FWB, was af-
fected by depression and daily gluco-
corticoid dose (p<0.001 and p=0.008, 
respectively; adjusted R2=0.423). How-
ever, SWB was not associated with any 
psychological feature. 

Discussion
We evaluated the QoL of patients with 
SLE and examined the relationship of 
QoL with depression, fatigue, medica-
tion use, and disease activity and dam-
age. Our findings showed that overall 
QoL, especially physical and emotional 
QoL, was lower in the SLE group than 
the control group. The SLE patients 
had more severe psychological condi-
tions such as depression and fatigue 
than the controls. These features and 
concurrent higher glucocorticoid use 

Table IV. Correlation of psychological features with background factors. Depression was 
correlated with SLEDAI and daily glucocorticoid dose. Total QoL was negatively correlat-
ed with SLEDAI and daily glucocorticoid dose. The following negative correlations were 
also identified: PWB with ESR, SLEDAI and daily glucocorticoid dose; EWB with daily 
glucocorticoid dose; FWB with daily glucocorticoid dose; TOI with SLEDAI and daily 
glucocorticoid dose.

 ESR (mm/hr) SLEDAI SLICC/ACR PL (mg/d)
 
 r-value p-value r-value p-value r-value p-value r-value p-value

CES-D 0.062    0.521 0.231 0.016* -0.007 0.940 0.259  0.007*

POMS-F 0.152    0.115 0.179 0.064 -0.094 0.331 0.178 0.065
Total QoL -0.156 0.108 -0.250  0.009* -0.024 0.803 -0.305  0.001*

PWB -0.191    0.047* -0.292  0.002* -0.008 0.937 -0.369 <0.001*

SWB -0.064    0.510 -0.123 0.205 0.064 0.509 -0.031 0.748
EWB -0.076    0.434 -0.104 0.285 -0.043 0.656 -0.256  0.008*

FWB -0.110    0.258 -0.187 0.052 -0.088 0.367 -0.235  0.014*

TOI -0.176 0.069 -0.280  0.003* -0.056 0.566 -0.353 <0.001*

ESR, erythrocyte sediment rate; SLEDAI: SLE disease activity index; SLICC/ACR: SLE Collaborat-
ing Clinics/American College of Rheumatology; PL: prednisolone; CES-D: centre for epidemiologic 
studies depression scale; POMS-F: profile of mood states fatigue-inertia scale; QoL: quality of life; 
PWB: physical well-being; SWB: social well-being; EWB: emotional well-being; FWB: functional 
well-being; TOI: trial outcome index. 
*p<0.05.

Table V. Multiple linear regression analysis model including depression, fatigue, and daily 
glucocorticoid dose. Total QoL was affected by depression and daily glucocorticoid dose. 
In the subscale analysis, PWB was associated with fatigue and daily glucocorticoid dose, 
EWB was associated glucocorticoid dose, FWB was associated with depression, and TOI 
was associated with both depression and daily glucocorticoid dose.

 Variable β p-value Adjusted R2

Total QoL Constant 88.164  0.453
 CES-D -0.733 <0.001* 
 POMS-F -0.449 0.052 
 Glucocorticoid dose -0.287  0.049* 

PWB Constant 27.308  0.429
 CES-D -0.130  0.032* 
 POMS-F -0.327 <0.001* 
 Glucocorticoid dose -0.176  0.002* 

SWB Constant 18.104  0.058
 CES-D -0.142 0.057 
 POMS-F -0.044 0.684 
 Glucocorticoid dose 0.032 0.642 

EWB Constant 18.871  0.368
 CES-D -0.158  0.001* 
 POMS-F -0.153  0.023* 
 Glucocorticoid dose -0.060 0.159 

FWB Constant 23.880  0.265
 CES-D -0.304 <0.001* 
 POMS-F 0.074 0.459 
 Glucocorticoid dose -0.083 0.196 

TOI Constant 51.188  0.423
 CES-D -0.433 <0.001* 
 POMS-F -0.253 0.094 
 Glucocorticoid dose -0.259  0.008* 

CES-D: centre for epidemiologic studies depression scale; POMS-F: profile of mood states fatigue-   
inertia scale; QoL: quality of life; PWB: physical well-being; SWB: social well-being; EWB: emo-
tional well-being; FWB: functional well-being; TOI: trial outcome index. 
*p<0.05.
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negatively affected the QoL of patients 
with SLE.
Higher levels of depression and fatigue 
were observed in the SLE group than 
the control group; these are consist-
ent with prior studies (2, 6, 17-19). 
However, only severity of depression 
correlated with SLE disease activity. 
Depression severity was not associated 
with neuropsychiatric manifestations 
or damage index, but was associated 
with the daily dose of glucocorticoids. 
Previous studies reported various rela-
tionships between SLE disease activity 
and depression severity (3, 4, 20, 21). 
These different results might be due to 
various factors affecting depression, 
including the number of patients with 
neuropsychiatric conditions who par-
ticipated in these studies, medication 
use, and chronic damage (2, 4, 20-22). 
Moreover, it was unclear whether de-
pression was the cause or the result of 
active disease (20). The psychological 
problems of patients with SLE may 
be caused by neuropsychiatric condi-
tions associated with the disease (2). 
However, none of the psychological 
problems observed in our study were 
significantly different between the pa-
tients with and without neuropsychi-
atric manifestations in the SLE group 
(data was not shown). This may be due 
to the exclusion of patients with se-
vere current cognitive deficits such as 
mental retardation or who were in an 
acute state of confusion from this study 
to prevent bias from incomplete ques-
tionnaires. These findings suggest that 
the increased incidence of psychologi-
cal problems among SLE patients was 
independent of mild and moderate neu-
ropsychiatric manifestations of SLE.
The group with higher glucocorticoid 
use (>7.5 mg/day of prednisolone) had 
increased rates of depression as well 
as fatigue. Psychosis induced by glu-
cocorticoids is uncommon among pa-
tients taking prednisolone at doses of 
<20 mg/day (23). However, moderate 
doses (>7.5 to ≤30 mg/day of pred-
nisolone) of glucocorticoids are asso-
ciated with genomic actions; various 
adverse reactions caused by glucocor-
ticoids can indirectly affect psycho-
logical conditions such as depression, 
anxiety, and insomnia in the general 

population (24). In addition, the multi-
ple linear analyses showed that the use 
of higher doses of glucocorticoids was 
an independent factor that negatively 
affected the QoL of patients with SLE. 
These findings indicate that physicians 
should closely monitor the patient’s 
psychological health and QoL as well 
as disease activity when prescribing 
higher doses of glucocorticoids.
Total QoL scores were lower in the 
SLE group than the control group, 
similar to the results from other studies 
(7-9). In this study, it was found that 
the decreased total QoL negatively cor-
related with the SLEDAI and daily glu-
cocorticoid dose. However, the corre-
lation coefficients with SLEDAI were 
relatively small, and in the multiple 
linear analyses, total QoL was affected 
by depression and daily glucocorticoid 
dose (β=-0.733, p<0.001; and β=-
0.287, p=0.043, respectively), but was 
not significantly affected by disease 
activity or damage index. Moreover, 
Table III showed that total QoL scores 
and all QoL subscales scores except 
TOI score were not different in both 
the higher and lower disease activity 
groups, but total QoL was decreased 
in patients with higher daily doses of 
glucocorticoids compared to those who 
with lower doses of glucocorticoids. 
These findings were different from pre-
vious reports stating that disease activ-
ity greatly affects the QoL of patients 
with SLE (7). Our finding showed that 
total QoL was more influenced by de-
pression and glucocorticoid dose dur-
ing the course of treatment than by 
disease activity or damage itself. Since 
people with depression tend to answer 
questions differently from people who 
are not depressed, the reporting bias 
for depression can be considered even 
after adjusting for depression. We can-
not rule out the possibility of the asso-
ciation between QoL and SLE activity 
by this study, because generally active 
SLE leads to higher glucocorticoid 
treatment. So, these findings suggest 
that the physicians must comprehen-
sively evaluate QoL and pay close at-
tention to psychological problems in 
patients with SLE using high doses of 
glucocorticoids even when disease ac-
tivity is well controlled.

QoL subscales such as physical, social, 
emotional, and functional QoL were 
evaluated for a deeper understand-
ing. The subscale analysis showed 
somewhat different results from those 
seen for total QoL. Interestingly, pa-
tients with increased disease activity 
showed lower QoL for PWB compared 
to the patients with an inactive disease 
state. This could be because SLE pa-
tients with more active disease activity 
have less physical activity, and lower 
physical QoL was related to decreased 
physical activity. However, decreased 
physical QoL of SLE patients should be 
more associated with SLE itself rather 
than higher disease activity or damage. 
physical QoL was lower for patients 
with SLE than the controls (p<0.001) 
although overall disease activity of the 
patients enrolled in this study was not 
severe: mean SLEDAI was 3.8±3.3 
and ESR was 36.3±28.0 mm/h. In ad-
dition, depression, fatigue, and daily 
glucocorticoid dose had greater effects 
on physical QoL than disease activity 
or damage index in the multiple linear 
analyses (Table V).
Multiple linear analyses also showed 
that EWB was affected by depres-
sion and fatigue. Considering the fact 
that emotional QoL is mostly affected 
by other psychological features and 
that emotional QoL is not as likely to 
change as quickly in response to physi-
cal health management such as phar-
maceutical treatment (10), psychologi-
cal intervention to treat depression or 
fatigue may be helpful for improving 
the emotional QoL of SLE patients. 
More data is needed to clarify the ef-
fects of psychological intervention on 
the emotional QoL of SLE patients.
There was a previous report showing 
that the functional ability of SLE pa-
tients was mostly affected by disability 
(8). However, the SLE group had low-
er FWB scores than the control group, 
and this difference was not statistically 
significant (p=0.153). When evaluating 
damage to organs such as musculoskel-
etal, renal, gastrointestinal, and pulmo-
nary systems, there were no significant 
differences between these groups. We 
believe that one of the possible reasons 
for these results was due to the lower 
damage index scores of the enrolled 
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patients (mean SLICC/ACR, 1.4±1.3). 
Another reason may be that the sever-
ity of joint damage in SLE patients was 
relatively lower than that of patients 
with rheumatoid arthritis, indicating 
that functional ability is largely affect-
ed by musculoskeletal deformity.
Unlike other QoL subscales, the SWB 
of the SLE group and control group 
was not different and was not corre-
lated with the psychological features, 
disease activity, damage index, or glu-
cocorticoid dose in the multiple linear 
analysis. These findings imply that SLE 
patients might maintain social relation-
ships with family and friends even if 
their social roles have changed over the 
course of the disease. A previous study 
also reported that patients with SLE 
can function well socially (25). How-
ever, we could not simply characterise 
the relationship between mental health 
and social QoL in SLE patients consid-
ering that another study has shown that 
depressed patients have impaired social 
functions and subjective social QoL 
(26). Our study was limited by the fact 
that we did not consider social support 
which can influence the mental health 
and disease activity in SLE patients 
(27). In addition, illness-related stigma 
and decreased self-esteem may affect 
social functions such as interpersonal 
relationships of SLE patients. There-
fore, to define the social dimension of 
QoL in more detail for SLE patients, 
it will be necessary for social support, 
perceived stigma, and self-esteem to be 
considered as important factors.
TOI is composed of the PWB and FWB, 
and changes over time or in response to 
physical health intervention programs, 
at times even more so than total QoL 
(10). The similarities between the TOI 
scores with those indicating total QoL 
in this study suggest that the total Qo-
Lin patients with SLE can be improved 
by active evaluation and management.
In our study, age was not associated 
with total QoL and all QoL subscales, 
whereas disease duration was corre-
lated with physical, emotional, and 
total QoL. There have been several 
studies on the relationship between 
age and physical QoL. However, their 
results are different depending on the 
research, i.e., while some reported a 

negative correlation, others reported no 
correlation between age and physical 
QoL (28-34). These discrepancies may 
be due to several factors such as demo-
graphic differences between different 
cohorts. In some studies, it was found 
that a longer disease duration is associ-
ated with better physical health, QoL, 
mental health, and emotional health 
(28-31), whereas in other reports, it 
was shown that there was negative or 
no association of disease duration with 
physical health (32-24). It seems that 
the effect of disease duration on QoL 
is unclear, considering that the positive 
correlation was not shown in multiple 
regression analyses. There were some 
reports that higher education was asso-
ciated with lower disease activity (35, 
36). However, total QoL and all the 
QoL subscales were not correlated with 
educational years as well as disease ac-
tivity in this study. Thus, we can say 
that the education years may not affect 
QoL in patients with SLE.
One of the limitations of our study is that 
it is a cross-sectional study. Although 
we analysed using multiple linear re-
gression models to evaluate the rela-
tionship between disease activity itself 
and QoL, a longitudinal designed study 
needs to disentangle this relationship 
more exactly. Another limitation was 
in collecting study samples. SLE activ-
ity in this cohort is relatively low. CNS 
lupus shows comparatively high scores 
in the SLEDAI scoring system (13). In 
this study, patients who had cognitive 
deficits such as mental retardation or an 
acute state of confusion were excluded 
to avoid the reporting bias in fulfill-
ing the questionnaires. In this process, 
some patients who had active disease 
were ruled out. However, 108 patients 
among 120 patients who visited our 
rheumatology clinic were enrolled in 
this study, which may represent the real 
world where lots of patients were fol-
lowed with well-treated and generally 
mild or inactive disease status.
In conclusion, the QoL of the patients 
with SLE was lower than that of healthy 
controls irrespective of disease activity 
severity. The QoL subscale scores of 
the SLE patients were associated with 
the daily dose of glucocorticoids, de-
pression, and fatigue rather than disease 

activity or damage index. These find-
ings suggest that the comprehensive 
evaluation of psychological problems 
and appropriate management could be 
helpful for increasing QoL in patients 
with SLE, especially those using higher 
doses of glucocorticoids, even if disease 
activity and damage are not severe.

References
  1. CERVERA R, KHAMASHTA M, FONT J et al.: 

Morbidity and mortality in systemic lupus 
erythematosus during a 10-year period. A 
comparison of early and late manifestations 
in a cohort of 1,000 patients. Medicine 2003; 
82: 299-308.

  2. KOZORA E, ELLISON MC, WEST S: Depres-
sion, fatigue, and pain in systemic lupus ery-
thematosus (SLE): relationship to the Ameri-
can college of rheumatology SLE neuropsy-
chological battery. Arthritis Rheum 2006; 55: 
628-35.

  3. JUMP BL, ROBINSON ME, ARMSTRONG AE, 
BARNES EV, KILBOURN KM, RICHARDS 
HB: Fatigue in systemic lupus erythemato-
sus: contributions of disease activity, pain, 
depression, and perceived social support.           
J Rheumatol 2005; 32: 1699-705.

  4. NERY FG, BORBA EF, HATCH JP, SOARES JC, 
BONFÁ E, NETO FL: Major depressive dis-
order and disease activity in systemic lupus 
erythematosus. Compr Psychiatry 2007; 48: 
14-9.

  5. IXHIKURA R, MORIMOTO N, TANAKA K et 
al.: Factors associated with anxiety, depres-
sion and suicide ideation in female outpa-
tients with SLE in Japan. Clin Rheumatol 
2001; 20: 394-400.

  6. IABONI A, IBANEZ D, GLADMAN DD, UROW-
ITZ MB, MOLDOFSKY H: Fatigue in systemic 
lupus erythematosus: contributions of dis-
ordered sleep, sleepiness, and depression.          
J Rheumatol 2006; 33: 2453-7.

  7. STOLL T, GORDON C, SEIFERT B et al.:     
Consistency and validity of patient admin-
istered assessment of quality of life by the 
MOS SF-36; its association with disease ac-
tivity and damage in patients with systemic 
lupus erythematosus. J Rheumatol 1997; 24: 
1608-14.

  8. MILLIGAN SE, HOM DL, BALLOU SP, PERSSE 
LJ, SVILAR GM, COULTON CJ: An assess-
ment of the health assessment questionnaire 
functional ability index among women with 
systemic lupus erythematosus. J Rheumatol 
1993; 20: 972-6.

   9. BURCKHARDT CS, ARCHENHOLTZ B, 
BJELLE A: Measuring the quality of life of 
women with rheumatoid arthritis or systemic 
lupus erythematosus: a Swedish version of 
the quality of life scale (QOLS). Scand J 
Rheumatol 1992; 21: 190-5.

10. WEBSTER K, CELLA D, YOST K: The func-
tional assessment of chronic illness therapy 
(FACIT) measurement system: properties, 
applications, and interpretation. Health Qual 
Life Outcomes 2003; 16: 79.

11. CELLA DF, DINEEN K, ARNASON B et al.: 
Validation of the functional assessment of 



672

Quality of life in SLE patients / S.T. Choi et al.

multiple sclerosis quality of life instrument. 
Neurology 1996; 47: 129-39.

12. TAN EM, COHEN AS, FRIES JF et al.: The 
1982 revised criteria for the classification 
of systemic lupus erythematosus. Arthritis 
Rheum 1982; 25: 1271-7.

13. BOMBARDIER C, GLADMAN DD, UROW-
ITZ MB et al.: Derivation of the SLEDAI. 
A disease activity index for lupus patient. 
The committee on prognosis studies in SLE.     
Arthritis Rheum 1992; 35: 630-40.

14. GLADMAN DD, UROWITZ MB, GOLDSMITH 
CH et al.: The reliability of the Systemic 
Lupus International Collaborating Clinics/
American College of Rheumatology Dam-
age Index in patients with systemic lupus 
erythematosus. Arthritis Rheum 1997; 40: 
809-13.

15. RODLOFF LS: The CES-D scale: a self-re-
ported depression scale for research in the 
general population. Appl Psychol Mess 1977; 
1: 385-401.

16. MCNAIR DM, LORR M, DROPPLEMAN LF: 
POMS Manual: profile of Mood States, San 
Diego, California. Educational and Industrial 
Testing Service, 1992.

17. WYSENBEEK AJ, LEIBOVICI L, WEINBERG-
ER A, GUEDJ D: Fatigue in systemic lupus 
erythematosus: prevalence and relation to 
disease expression. Br J Rheumatol 1993; 
32: 620-3.

18. TORRENTE-SEGARRA V, CARBONELL-
ABELLÓ J, CASTRO-OREIRO S, MANRESA 
DOMÍNGUEZ JM: Association between fibro-
myalgia and psychiatric disorders in system-
ic lupus erythematosus. Clin Exp Rheumatol 
2010; 28 (Suppl. 63): S22-6.

19. VAN OERS ML, BOSSEMA ER, THOOLEN BJ et 
al.: Variability of fatigue during the day in 
patients with primary Sjögren’s syndrome, 
systemic lupus erythematosus, and rheuma-

toid arthritis. Clin Exp Rheumatol 2010; 28: 
715-21.

20. WARD MM, MARX AS, BARRY NN: Psycho-
logical distress and changes in the activity of 
systemic lupus erythematosus. Rheumatol-
ogy 2002; 41: 184-8.

21. MCELHONE K, ABBOTT J, THE L-S: A review 
of health related quality of life in systemic 
lupus erythematosus. Lupus 2006; 15: 633-
43.

22. LIM L, RON MA, ORMEROD IEC et al.: Psy-
chiatric and neurological manifestations 
in systemic lupus erythematosus. Q J Med 
1988; 66: 27-38.

23. SAAG KG: Systemic glucocorticoids in rheu-
matology. In: HOCHBERG MC, SILMAN AJ, 
SMOLEN JS, WEINBLATT ME, WEISMAN MH. 
4th ed. Rheumatology. Elsevier; 2008. 411-9.

24. BUTTGEREIT F, STRAUB RH, WEHLING M, 
BURMESTER GR: Glucocorticoids in the 
treatment of rheumatic diseases. Arthritis 
Rheum 2004; 50: 3408-17.

25. STEIN H, WALTERS K, DILLON A, SCHULZER 
M: Systemic lupus erythematosus–a medi-
cal and social profile. J Rheumatol 1986; 13: 
570-6.

26. KUEHNER C, BUERGER C: Determinants 
of subjective quality of life in depressed 
patients: The role of self-esteem, response 
styles, and social support. J Affect Disord 
2005; 86: 205-13.

27. BAE SC, HASHIMOTO H, KARLSON EW, 
LIANG MH, DALTROY LH: Variable effects of 
social support by race, economic status, and 
disease activity in systemic lupus erythema-
tosus. J Rheumatol 2001; 28: 1245-51.

28. MCELHONE K, CASTELINO M, ABBOTT J et 
al.: The LupusQoL and associations with 
demographics and clinical measurements in 
patients with systemic lupus erythematous.    
J Rheumatol 2010; 37: 2273-9.

29. THUMBOO J, FONG KY, CHAN SP et al.:          
A prospective study of factors affecting qual-
ity of life in systemic lupus erythematosus.    
J Rheumatol 2000; 27:1414-20.

30. VU TV, ESCALANTE A: A comparison of the 
quality of life of patients with systemic lupus 
erythematosus with and without endstage 
renal disease. J Rheumatol 1999; 26: 2595-
601.

31. DORIA A, RINALDI S, ERMANI M et al.: 
Health-related quality of life in Italian pa-
tients with systemic lupus erythematosus. II. 
Role of clinical, immunological and psycho-
logical determinants. Rheumatology 2004; 
43: 1580-6.

32. STOLL T, GORDON C, SEIFERT B et al.: Con-
sistency and validity of patient administered 
assessment of quality of life by the MOS SF-
36; its association with disease activity and 
damage in patients with systemic lupus ery-
thematosus. J Rheumatol 1997; 24: 1608-14.

33. DORIA A, RINALDI S, ERMANI M et al.: 
Health-related quality of life in Italian pa-
tients with systemic lupus erythematosus. II. 
Role of clinical, immunological and psycho-
logical determinants. Rheumatology 2004; 
43: 1580-6.

34. DOBKIN PL, FORTIN PR, JOSEPH L, ESDAILE 
JM, DANOFF DS, CLARKE A: Psychosocial 
contributors to mental and physical health in 
patients with systemic lupus erythematosus. 
Arthritis Care Res 1998; 11: 23-31.

35. SEAWELL AH, DANOFF-BURG S: Psycho-  
social research on systemic lupus erythema-
tosus: a literature review. Lupus 2004; 14: 
891-9.

36. KARLSON E, DALTROY L, LEW R et al.: The 
independence and stability of socioeconomic 
predictors of morbidity in systemic lupus 
erythematosus. Arthritis Rheum 1995; 38: 
267-73.


