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Abstract

Systemic lupus erythematosus (SLE), pathology with net feminine predominance, is one of the most complex autoimmune
diseases and has major impact on patients’ life. The aim is to identify patient and disease-related factors associated with self-
perceived disease severity in female SLE patients. This cross-sectional study enrolled 73 women fulfilling the 2012 Systemic
Lupus International Collaborating Clinic (SLICC) criteria. SLE disease activity was assessed by the Systemic Lupus Activ-
ity Measure (SLAM) score and overall damage by the SLICC/American College of Rheumatology (ACR) index. Patients’
general characteristics, associated conditions as well as SLE specific clinical involvements and therapeutic principles were
also noted. Fatigue was assessed by FACIT-fatigue scale. Self-perceived disease severity was assessed using numerical rating
scales (1-10 NRSs), to evaluate the disease severity at inclusion (1-10 NRS now) and worst severity anytime during disease
history (1-10 NRS worst ever). In regard to worst ever lupus severity, 54.8% of patients responded with 9 or 10, while none
with 1 or 2 even if only 22.9% of the patients responded with 7 or more for disease severity at inclusion (1-10 NRS now).
Women with higher 1-10 NRS now answers had also higher 1-10 NRS worst ever, SLAM, SLICC, and FACIT-fatigue
scores. They associated more frequently anxiety/depression diagnosis, antiphospholipid syndrome, joint involvement as well
as treatments with corticosteroids. Self-reported disease severity worst ever, anxiety/depression diagnosis, fatigue, and the
daily dose of corticosteroids were independently associated with patients’ perception on lupus severity at inclusion: OR (95%
CI), 2.13 (1.15-3.94) p=0.017, 6.67 (1.11-39.97) p=0.038, 1.10 (1.02-1.19) p=0.018, and 1.11 (1.02-1.21) p=0.020,
respectively. The vast majority of patients identified severe and very severe events during their disease history, results that
raise awareness of burden concerning lupus occurrence in women’s life. Self-perceived lupus severity is multifactorial,
influenced also by factors less considered in the SLE management like fatigue and the depression/anxiety disorders, but also
by the previous patient’s experience.
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Introduction

Systemic lupus erythematous (SLE) is one of the most het-
erogeneous autoimmune diseases in regard to clinical and
immunological criteria, that affects many organs, has net
feminine occurrence, but incidence that varies in different
populations [1]. Furthermore, the humanistic burden is high
in lupus, influenced by numerous symptoms of the disease
itself, treatment adverse effects, or related comorbidities [2].

SLE has negative impact on patients’ well-being, affect-
ing all facets of health-related quality of life [3]. The ability
to perform daily activities is impaired [4] in as much as
two-thirds of the SLE population [5]. However, the patient-
reported tools analyzing the disease impact on patients’
well-being do not necessarily correlate with the physicians’
assessment [6—8]. Therefore, understanding of SLE impact
should integrate the patient’s own perception over symp-
tomatology, chronic or flares [9, 10]. Patients’ beliefs might
be linked to disease impact and adherence to treatment [11]
and better understanding of the patients’ view and unmet
needs could improve their compliance and satisfaction [12].

Numerical Rating Scale (NRS), Verbal Rating Scale, or
Visual Analogue Scale (VAS) was developed and used ini-
tially for the pain intensity assessment [13, 14] and due to
their usefulness were then adopted with other indications
also. Moreover, patient-reported measures, especially VASs,
are also frequently used in rheumatologic and immune dis-
eases especially for the patients’ assessment in clinical trials.

The objective of this study was to identify the patient and
disease-related determinants of self-reported lupus severity
as assessed by NRS ranging from 1 to 10 (1-10 NRS), evalu-
ating the worst severity perceived anytime during disease
history (1-10 NRS worst ever) and the disease severity at
inclusion (1-10 NRS now).

Methods
Study population

A cross-sectional study with inclusion of patients fulfilling
the 2012 SLE Systemic Lupus International Collaborating
Clinic (SLICC) criteria was conducted [15]. Only female
patients were considered for this analysis, given that SLE
has net feminine predominance (9:1) and also considering
the possible differences in perception between women and
men. Oral and written informed consent was obtained in all
cases. Hospital’s Ethics Committee approved the research
(30/19.10.2015).
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Measure of disease-related features

Background variables concerning age, disease duration,
smoking, and alcohol consumption were collected. SLE dis-
ease activity was assessed by the Systemic Lupus Activity
Measure (SLAM) [16] and the overall irreversible impair-
ment was estimated by the Systemic Lupus International
Collaborating Clinics/American College of Rheumatology
(SLICC/ACR) Damage Index [17]. We defined lupus spe-
cific clinical involvements according to the 2012 SLICC
classification criteria after discussion and clinical examina-
tion of each patient. The Functional Assessment of Chronic
Illness Therapy—Fatigue Scale (FACIT-Fatigue) was used
for fatigue assessment (http://www.facit.org) [18]. All
scores used were actively completed in the moment of the
patients’ inclusion for research purposes. Data about dis-
ease history and treatment management were collected from
patients’ interviews and available medical files. Diagnosis of
Sjogren’s syndrome, antiphospholipid syndrome, and psy-
chiatric diagnosis was established in our clinic by specialist
in each field according to the current clinical practice criteria
and was appraised for this study from the patients’ hospital
files.

1-10 Numerical Rating Scale (1-10 NRS)

Patients were asked to choose the appropriate number from
1 to 10 (where 1 meant no activity and 10 was equivalent to
maximum disease severity) on two questions (Suppl File).
First, 1-10 NRS worst ever: “From 1 to 10, how severe was
your illness (lupus) in the worst moment from the diagno-
sis?”. The second one, 1-10 NRS now: “From 1 to 10, how
severe is your illness (lupus) in this moment?”. Several dis-
ease severity levels were arbitrarily defined for this study
purpose, according to the numbers selected as follows: 1 or
2 no severity, 3 or 4 mild severity, 5 or 6 moderate severity,
7 or 8 severe disease and 9 or 10 very severe disease.

Statistical analysis

The parametric variables were presented as mean and
standard deviation (SD), the non-parametric ones as
median (med) with the interquartile range (IQR)-Q25 first
quartile, Q75 third quartile, and nominal variables as per-
centages. As there are no available data in the literature,
a hazard cutoff for defining high 1-10 NRS now based
on the answers’ results distribution, the value of the Q75
(namely, the response 6 out of 10) was used to split the
lot into two groups with eligible number of patients for
the statistics applied (low vs high self-perceived sever-
ity). Since the median of the responses for NRS1-10 now
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was lower than 5, we considered inappropriate to use it
when defining severe disease. According to the variable’s
type, a bivariate analysis by Mann—Whitney test or by
the Chi-square test was performed to identify the asso-
ciations of the self-reported disease severity at present
with lupus-related features. Parameters associated with
a p value <0.05 in bivariate analysis were then tested in
a regression model. Binary logistic regression by enter
method with odds ratio (OR) and 95% confidence inter-
vals (CIs) was assessed to identify predictors of high self-
perceived disease severity. In all tests, p values less than

0.05 were considered statistically significant. IBM SPSS
16.0 Statistics software was used.

Results

A total of 73 women fulfilling the 2012 SLICC SLE cri-
teria were included. Mean (SD) age at inclusion was
47.4+11.8 years. Sjogren’s syndrome and the antiphospho-
lipid syndrome diagnosis were previously established in 14
(19.2%) and 22 (30.1%) patients, respectively. Depression

Table 1 Descriptive data and analysis of the parameters associated with self-perceived disease severity in systemic lupus erythematosus

Characteristic N=73 1-10 NRS now

Low response <6/10 High response >6/10 p value
Age, years mean (SD) 474+11.8 45.6+12.1 50.8+10.5 0.126
Disease duration, years med (IQR) 9 (4-12.5) 8.5 (4.3-13.5) 9 (4-12.8) 0.731
Smoking, yes/no med (IQR) 10 (13.7) 7 (9.6) 3(12) 0.603
Alcohol, yes/no med (IQR) 6(8.2) 4(8.3) 2(8) 0.961
1-10 NRS worst ever med (IQR) 9 (7-10) 8 (6.3-10) 10 (8-10) 0.012
SLAM score, points med (IQR) 4 (2-5) 3(2-5) 6 (4-10) 0.021
SLICC index, points med (IQR) 1(0-2) 1(0-2) 1(1-3) 0.019
FACIT-fatigue scale, points med (IQR) 9 (5-19) 6 (1-14.8) 19 (9.5-25.5) <0.001
Anxiety/depression disorder, yes n (%) 21 (28.8) 10 (20.8) 11 (44) 0.038
Sjogren’s syndrome, yes n (%) 14 (19.2) 10 (20.8) 4 (16) 0.619
Antiphospholipid syndrome, yes n (%) 22 (30.1) 9 (18.8) 13 (52) 0.012
Raynaud phenomenon, yes n (%) 34 (46.6) 25 (52.1) 9 (36) 0.191
Cutaneous anytime, yes n (%) 49 (67.1) 18 (37.5) 19 (76) 0.244
Ulcers anytime, yes n (%) 31 (42.5) 20 (41.7) 11 (44) 0.848
Alopecia anytime, yes n (%) 41 (56.2) 26 (54.2) 15 (60) 0.634
Joint anytime, yes n (%) 59 (80.8) 35(72.9) 24 (96) 0.017
Serositis anytime, yes n (%) 24 (32.9) 16 (33.3) 8(32) 0.908
Renal anytime, yes n (%) 26 (35.6) 15 (31.5) 11 (44) 0.280
Neurologic anytime, yes n (%) 23 (31.5) 12 (25) 11 (44) 0.097
Hematologic anytime, yes n (%) 51 (69.9) 33(68.8) 18 (72) 0.774
Cutaneous in present, yes n (%) 21 (28.8) 13 (27.1) 8(32) 0.660
Ulcers in present, yes n (%) 8 (11) 6 (12.5) 2(8) 0.559
Alopecia in present, yes n (%) 22 (30.1) 11 (22.9) 11 (44) 0.062
Joint in present, yes n (%) 19 (26) 10 (20.8) 9 (36) 0.161
Serositis in present, yes n (%) 2(2.7) 1(2.1) 1(4) 0.634
Renal in present, yes n (%) 5(6.8) 2(4.2) 3(12) 0.209
Neurologic in present, yes n (%) 4(5.5) 1(2.1) 3(12) 0.077
Hematologic in present, yes n (%) 26 (35.6) 15 (31.3) 11 (44) 0.280
Hydroxychloroquine, years med (IQR) 6 (1-10) 6.5 (3.3-10) 3 (0.8-10) 0.157
Corticosteroids, years med (IQR) 6 (1.5-11) 6 (2-11) 6 (1-12) 0.884
Hydroxychloroquine in present, yes n (%) 60 (82.2) 41 (85.4) 19 (76) 0.318
Corticosteroids daily dose, mg med (IQR) 10 (5-20) 10 (0-15) 15 (6.3-20) 0.017

IQR interquartile range: Q25 first quartile (25th percentile), Q75 third quartile (75th percentile), p value significant <0.05. Mann—Whitney test
assessed for continuing variable, while the Chi-square test for the nominal variables

1-10 NRS 1 to 10 numerical rating scale, FACIT fatigue functional assessment of chronic illness therapy fatigue scale, SLAM systemic lupus
activity measure, SLE systemic lupus erythematosus, SLICC systemic lupus international collaborating clinics
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and anxiety-related disorders were the only psychiatric
diagnoses registered in the patients’ files, noted in 28.8%
patients. Descriptive data are presented in Table 1.

The 1-10 NRS results were 9 (7-10) for the overall worse
severity declared, respectively, 4 (2-6) for disease severity
now. 54.8% of patients identified very severe flares during
their disease history, while only 4.1% of the patients admit-
ted having a very severe disease at inclusion (Suppl File).

In regard to the objective lupus assessment, the SLAM
score result was 4 (2-5) points, while the SLICC index was
1 (0-2) points. Patients with higher self-perceived disease
severity had also higher SLAM score and SLICC index
results, 6 (4-10) vs 3 (2-5) points, p=0.021 and 1 (1-3)
vs 1 (0-2) points, p=0.019, respectively. Moreover, anxi-
ety or depression diagnosis [10 (28%) vs 11 (44%) patients,
p =0.038], antiphospholipid syndrome diagnosis [9 (18.8%)
vs 13 (52%) patients, p=0.012], or the joint involvement
anytime during disease history [35 (72.9%) vs 24 (96%)
patients, p=0.017] was more frequent in patients with
higher self-reported disease severity at inclusion (Table 1).
We did not identify significant differences concerning self-
perceived disease activity for other SLE organ involvements.

The patients with more severe self-perceived disease
severity were currently treated with higher corticosteroid
daily doses. We had insufficient data to perform analysis
regarding immunosuppressive or biological therapies. We
also did not identify any relation in regard to the Hydroxy-
chloroquine use.

Multivariate logistic regression was performed to evalu-
ate the associations of disease-related parameters with
patients’ perception of lupus severity. In this analysis, the
anxiety and depression occurrence were associated with high
self-reported disease severity of 6.67 (95% CI 1.11-39.97),
p=0.038. Moreover, self-perceived disease severity worst
ever, fatigue degree, and the daily corticosteroid dose proved
to be predictors of high self-reported lupus disease sever-
ity: OR (95% CI) 2.13 (1.15-3.94), 1.10 (1.02-1.19), and
1.11 (1.02-1.21), respectively. However, the SLE disease
activity (assessed by the SLAM score), the overall damage
(estimated by the SLICC index), the association of antiphos-
pholipid syndrome, or the articular impairment was not inde-
pendent predictors of high self-perceived severity in multi-
variate analysis (Tables 1, 2).

Discussions

The present research analyzed the self-perceived disease
severity in women with SLE, drawing attention to the impact
of SLE on the affected women’s life. In assessing and man-
aging SLE patients, alongside parameters such as objective
disease assessment by disease activity score, association of
the antiphospholipid syndrome and overall organ damage,
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Table 2 Predictors of higher self-perceived disease severity in sys-
temic lupus erythematosus

Characteristic Multivariate analysis
OR [95% CI] p value

1-10 NRS worst ever 2.13[1.15-3.94] 0.017
SLAM score, points 1.12 [0.94-1.34] 0.190
SLICC index, points 1.04 [0.63-1.72] 0.876
FACIT-fatigue scale, points 1.10 [1.02-1.19] 0.018
Anxiety/depression disorder, yes/no  6.67 [1.11-39.97]  0.038
Antiphospholipid syndrome, yes/no ~ 2.75 [0.56-13.47]  0.212
Joint anytime, yes/no 6.13 [0.50-74.97]  0.156
Corticosteroids daily dose, mg 1.11 [1.02-1.21] 0.020

Binary logistic regression by enter method

OR odds ratio, 95% CI 95% confidence interval, /-10 NRS 1 to 10
numerical rating scale, FACIT fatigue functional assessment of
chronic illness therapy fatigue scale, SLAM systemic lupus activity
measure, SLICC systemic lupus international collaborating clinics

p value significant < 0.05

considered essential by physicians, attention should also
focus on criteria like fatigue degree or depression—anxiety
occurrence, that are important for the patients” well-being.
Physicians should always also consider patients’ previous
experience with SLE pathology, since it has an important
impact on the current perspective, and objective explana-
tions and reassurance in this regard should be readily pro-
vided when needed.

SLE disease evolution is not uniform; there are periods
of remission as well as of active disease. Due to the great
variability not only between different lupus patients but
also within the same case over time, there are no universal
accepted definitions of SLE activity, either flare or remis-
sion [19, 20]. SLE disease is described like an experience of
setback-in-life, with important impact on the patients’ lives
that need to “move with the waves of SLE” [10].

Previous studies showed that the results of direct meas-
urement of quality of life with simple tools such as VAS
were similar to indirect methods like EuroQol Scale and the
use of a VAS from 0 to 100 proved to be a reliable measure
of patients’ health status [21]. In our study, we started from
a simple one up to ten NRS on which patients have chosen
a number, according to their perception of disease sever-
ity: anytime from the SLE diagnosis until inclusion (1-10
NRS worst ever) and at enrollment (1-10 NRS now). The
vast majority of the enrolled women quantified the worst
moments of their disease as severe or very severe: 29%
responded with 7 or 8, while 55% with 9 or 10 on 1-10
NRS overall. These results should raise awareness of burden
concerning lupus occurrence in women’s life. Moreover, the
generally higher self-perceived disease severity proved to
have impact on the self-reported disease severity at present.
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The patients’ and physicians’ perceptions concerning dis-
ease management are different [22] and it looks like SLE
patients and their physicians do not always evaluate disease
activity similarly [7]. Physicians-to-be had more negative
perceptions upon SLE disease than the patients [23]. On the
contrary, physicians’ assessment correlated better with dis-
ease severity [7], while patient-completed instrument results
were not necessarily correlated with lupus activity, but rather
reflected the health status changes overall [8]. Physicians’
judgment is mainly based on laboratory results or lupus
signs and symptoms, while patients’ perception is deter-
mined by physical and also psychological well-being [24].
Patients might evaluate higher lupus activity than physicians
when they present with thrombocytopenia, arterial hyper-
tension, or impairment of daily activities [7] and also when
their life is immediately affected [25]. Physicians evaluated
as more severe the cases associating proteinuria, hemolysis,
use of immunosuppressive drugs, tiredness, or photosen-
sitivity [7]. Another research identified pain, fatigue, pho-
tosensitivity, mood disorder, renal damage, poor concen-
tration, and memory loss as most frequently self-reported
health problems [26].

Our study also assessed which SLE disease organ impair-
ments might have the highest impact on patients’ perception
regarding disease severity. The joint involvement, not neces-
sarily labeled as active at enrollment, but counted as additive
criteria for the SLE disease classification, was more preva-
lent in patients with higher self-reported disease severity.
This is similar to the results of other researches. A study that
included patients with different rheumatic diseases found
divergent responses in patients vs physicians only in regard
to two items, fatigue, and pain [6]. In SLE, pain, fatigue, and
the musculoskeletal impairment were also the most frequent
patient-reported symptoms [27]. Found in up to 80% of the
SLE patients, fatigue has negative impact on daily activities
and quality of life [27], but the lupus disease activity impact
on fatigue occurrence is still a topic of debate [28, 29].

Psychiatric disorders such as depression could also influ-
ence SLE patients’ illness perception [30]. Depression and
anxiety have a common occurrence in SLE patients [31, 32].
Several lupus-dependent factors that may cause it have been
identified, like anti-N-methyl-D-aspartate (NMDA) or anti-
ribosomal P antibodies [33]. There is also a direct impact
of the corticosteroid treatment [34] and most probably of
the SLE burden itself on the anxiety and depression appear-
ance. Their occurrence proved here to be predictor of high
self-rated disease severity even after adjustment for disease
severity score or for the corticosteroid use and these results
should raise the rheumatology physicians’ awareness for
closely following these disorders’ management.

Not only the disease’s clinical manifestations influ-
ence the perception of disease but also the treatment. The
patients’ compliance for an immunosuppressive therapy

(such as Cyclophosphamide and Azathioprine) in lupus is
related to their knowledge of these therapies’ spectrum of
actions [35]. The treatment with immunosuppressive drugs
influences not only patients’ perception of their illness, but
also the physicians’. Doctors considered higher disease
activity in patients receiving such treatment [7]. Corticos-
teroid use is associated with numerous adverse effects. One
study of self-administrated questionnaires associated the
corticosteroid intake with low quality of life [36]. In our
research, not the length of the administration, but the daily
steroid dose was related to patient’s self-perceived severity,
results that most probably reflect that patients are aware that
the daily corticosteroid posology is dictated by the disease
severity itself.

This research includes several limitations. It is a cross-
sectional study and some data were registered retrospectively
(i.e., treatment history). For the self-reported disease sever-
ity, we used a non-validated tool with an arbitrary cutoff
based on descriptive statistics, a simple 1-10 NRS in regard
to disease severity at inclusion and in the worst moment
during lupus evolution. Even if lupus evaluation scores
were prospectively completed, their complexity makes them
sometimes difficult to assess (e.g., neurological involvement)
and some of the items are subjective, relying on the patients’
reported symptoms [19]. However, the disease scores were
completed in the same way in all patients and independent
of the 1-10 NRS answers.

To the best of our knowledge, there are no previous pub-
lished researches focusing on self-reported disease severity
using a 1-10 NRS in lupus. In addition, an important num-
ber of SLE-related parameters were recorded and analyzed,
and therefore, the main factors related to patients’ self-per-
ceived severity were evaluated.

Conclusions

In sum, our study provides evidence that self-reported dis-
ease severity in SLE has several determinants. Fatigue has
a negative impact on self-rated disease severity as does the
occurrence of psychiatric disorders like depression and anxi-
ety. The patients’ self-reported disease severity is also influ-
enced by their daily dose of corticosteroids. A great majority
of the women included acknowledged severe and very severe
lupus-related events during disease history.
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