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Abstract

Objective. The Medical Outcomes Short Form-36 Survey (SF-36) has been widely used as a measure of
health-related quality of life (HRQOL) in different populations. SLE patients have consistently reported
lower scores compared with the general population. The objective of our study was to identify
predictors of HRQOL using SF-36 among patients with SLE enrolled in a 2-year randomized controlled
trial (RCT).

Methods. We analysed 200 SLE patients enrolled in the Lupus Atherosclerosis Prevention Study (LAPS),
an RCT of atorvastatin vs placebo, who completed SF-36 at qualifying, 12- and 24-month (final) visits.

Results. At baseline, mean SF-36 domain scores were lower than those of age- and gender-matched
population norms. There was no statistical difference reported between Physical Component Summary
(PCS), Mental Component Summary and eight domain scores in the atorvastatin vs placebo group at 2
years. In multiple regression analyses, African American patients reported significantly lower scores in
Physical Functioning compared with Caucasians. The presence of FM was significantly associated with
lower scores in physical functioning, role physical, bodily pain, general health, vitality, social functioning
and lower overall mean PCS scores. The Physician’s Global Assessment of disease activity was asso-
ciated with multiple SF-36 domains in univariate analysis.

Conclusion. This longitudinal study confirmed lower scores reported across all SF-36 domains. No one
explanatory variable was independently associated with all domain scores. FM was independently asso-
ciated with poorer HRQOL in most domains, underscoring the need for effective treatments for FM in SLE.

Key words: SLE, SF-36, HRQOL, fibromyalgia, statins, disease activity, PCS, MCS, disease activity indices,
spydergram.

represents a distinct domain of outcome [1-5]. The
. . . Medical Outcomes Study Short Form-36 (SF-36) is the
In SLE, health-related quality of life (HRQOL), disease most widely used, validated and reliable instrument to

Introduction

activity and organ damage are all important outcomes.
However, disease activity and disease damage do not
correlate highly with HRQOL in SLE. Thus HRQOL
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assess self-reported HRQOL [6]. It consists of 36 ques-
tions, individually combined into eight domains, with
higher scores reflecting better perceived HRQOL [7].
SLE patients have consistently reported low scores in
most, if not all, SF-36 domains [4, 5, 8] compared with
age- and gender-matched populations, as well as patients
with chronic diseases such as congestive heart failure [9],
RA [1, 5] or AIDS [10]. Several studies of HRQOL in SLE
have reported that demographic, socio-economic and
disease-related factors contribute to its overall impact
on physical and psychological well-being [4, 11-18]. The
primary objective of the study was to identify predictors of
HRQOL using SF-36 among patients with SLE enrolled in
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this 2-year randomized controlled trial (RCT) comparing
the use of a statin with placebo.

Materials and methods

Patient selection

Two hundred SLE patients enrolled in the Lupus
Atherosclerosis Prevention Study (LAPS) were evaluated
by one rheumatologist of Johns Hopkins University
School of Medicine from 2002 to 2005. Patients were
examined quarterly for 2 years during the trial of atorvas-
tatin 40 mg nightly vs placebo. All patients gave informed
consent. The LAPS was approved by the Johns Hopkins
University School of Medicine institutional review board
(Clinicaltrials.gov NCT 00120887).

Clinical evaluation

Demographic, socio-economic, clinical and immuno-
logical data from each patient were obtained and re-
corded as part of the Hopkins Lupus Cohort database.
The presence of FM was also ascertained, based on the
ACR definition, as chronic widespread pain and pain in 11
of 18 specific tender point (TP) sites on digital palpation.

Measures of disease activity and health-related
quality of life assessment

Disease activity was assessed using the SELENA-SLEDAI
(Safety of Estrogens in Lupus Erythematosus National
Assessment-Systemic Lupus Erythematosus Disease
Activity Index) and Physician’s Global Assessment (PGA)
by a visual analogue scale from 0 to 3 [19, 20]. The
SELENA-SLEDAI, a reliable and validated measure of dis-
ease activity, includes 24 descriptors in nine organ sys-
tems. The total score falls between 0 and 105, with higher
scores representing increased disease activity [20].
SELENA-SLEDAI was also used to determine changes in
SLE activity from baseline, 12 and 24 months.

Every patient at baseline, 12 and 24 months completed
the SF-36 [7], which includes two summary scores, the
Physical Component Summary (PCS) and the Mental
Component Summary (MCS), and eight domains: physical
function (PF), role physical (RP), bodily pain (BP), general
health (GH), vitality (VT), social functioning (SF), role emo-
tional (RE) and mental health (MH), all scored from 0 to
100, with higher scores indicating better health status.
Five domains are scored positively in the PCS (PF, RP,
BP, GH and VT) and the other three negatively; and in the
MCS, VT, SF, RE and MH are weighted positively and the
remaining four negatively. The two component scores are
standardized to have a mean of 50 with a s.p. of 10 [7].

Statistical analysis

A univariate analysis was performed to determine associ-
ations with PCS, MCS and domain scores of the SF-36.
Data are expressed as means. P-values are reported,
with P <0.05 being accepted as statistically significant.
Multivariate regression analyses estimated the effects of
demographic and disease activity variables on summary
and domain scores of SF-36. Paired t-test and analysis of
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covariance (ANCOVA) were used to examine the effect of
the statin vs placebo on reported HRQOL.

Results

Two hundred SLE patients were enrolled in the LAPS;
90% were female, 61% Caucasian, 34% African
American, 2% Hispanic and 2% Asian, with a mean age
of 44.3+11.4 years. Of 200 patients, 93% (n=186) com-
pleted the SF-36 questionnaire at qualifying, 12-month
and 24-month visits and were included in the analyses.

The SF-36 summary component and domain scores at
baseline, 12- and 24-month visits, including means, are
shown in Table 1, compared with an age- and gender-
matched population specific to this protocol population.
In both groups, scores in all eight domains were much
lower compared with age- and gender-matched norma-
tive values at baseline, 12 and 24 months. At baseline, the
domains with the lowest scores were VT, followed by GH
and RP; at 12 months, VT, followed by RP and GH; and at
24 months, VT, RP and GH. Overall, there was a marked
reduction of SF-36 scores compared with age- and gen-
der-matched US norms (Table 1). Atorvastatin did not
have any apparent effect on HRQOL (Table 1). There
were no significant changes in either group (atorvastatin
and placebo) over 2 years of follow-up. Data are pre-
sented as spydergrams in Fig. 1, with benchmark com-
parisons with normative values [16].

No differences in SF-36 domains between female and
male patients were evident, although women did have
lower scores in PF and RE (Table 2). These results were
not statistically significant. African Americans reported
lower scores in PF (50.5 vs 64.1, P=0.0031) and higher
scores in VT (46.0 vs 38.6, P=0.041) compared with
Caucasians (Table 2). High school education was asso-
ciated with higher scores for PF (65.0 vs 53.6, P=0.010)
and RE (68.7 vs 54.7, P=0.021) (Table 2). The presence of
FM was associated with significantly lower scores in PF
(61.9 vs 33.1, P=0.0016), RP (52.0 vs 19.4, P=0.015), BP
(65.9 vs 27.9, P=0.0006), GH (45.6 vs 32.5, P=0.0052),
VT (43.1 vs 24.3, P=0.0086) and SF (66.9 vs 50.0,
P=0.042) and lower overall mean PCS scores (39.6 vs
26.0, P=0.0002) (Table 2). A lower PGA of disease activity
was associated with better scores in PF, BP, GH, SF, RE
and MH (P=0.024, 0.0018, 0.053, 0.0091, 0.043 and
0.016). A higher PGA was also associated with a lower
mean PCS (P=0.033) as well as lower MCS (P=0.031)
scores. The SELENA-SLEDAI, in contrast, was not asso-
ciated with any SF-36 domains (Table 2).

In multiple variable regression analysis (not shown),
African American ethnicity was an independent associate
of PF (P=0.0078). FM was significantly associated with
lower PF (P=0.0003), RP (P=0.017), BP (P=0.0004),
GH (P=0.0430), VT (P=0.018) and SF (P=0.031), as
well as overall mean PCS scores (P =0.0002).

Discussion

The LAPS, a 2-year intervention trial of atorvastatin vs pla-
cebo, allowed us to measure HRQOL in SLE and to
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TaBLe 1 Atorvastatin and SF-36 domains showing mean at baseline and follow-up

Age- and
gender-matched Mean at
Domain norms Group baseline?
PF 82.5 Statin 60.7
Placebo 60.2
RP 82.3 Statin 48.3
Placebo 52.8
BP 69.1 Statin 54.1
Placebo 54.7
GH 69.6 Statin 44.8
Placebo 45.6
VT 55.9 Statin 41.0
Placebo 43.3
SF 82.4 Statin 64.9
Placebo 67.5
RE 86.3 Statin 59.5
Placebo 67.7
MH 72.3 Statin 67.5
Placebo 71.0
MCS Statin 42.7
Placebo 46.0
PCS Statin 39.1
Placebo 38.8

P-value for
Mean at Mean at P-value for difference in
12 months 24 months® change® changes®

57.7 58.7 0.79 0.72
59.3 59.3 0.41

44.8 411 0.21 0.32
46.1 40.9 0.0008

53.3 52.3 0.72 0.61
53.5 55.8 0.92

45.6 42.9 0.70 0.81
45.4 46.2 0.86

39.5 38.8 0.42 0.90
421 41.3 0.11

64.2 63.3 0.60 0.42
66.5 68.8 0.91

58.0 61.9 0.83 0.70
58.0 63.1 0.24

67.7 69.2 0.51 0.41
69.1 70.3 0.17

43.2 43.9 0.40 0.80
43.4 45.2 0.54

38.4 37.0 0.17 0.99
39.0 37.4 0.16

3Data illustrated as spydergrams in Fig. 1. PBased on a paired t-test; change between 24 months and baseline. °Based on an

ANCOVA model.

determine changes over time. As shown in previous stu-
dies, SLE patients report lower SF-36 scores than the
general population or healthy subjects [21-24], compar-
able with other severe chronic diseases [1, 9]. We found
that HRQOL reported by SLE patients in this study
generally did not change over 2 years of follow-up. This
contrasts with disease activity, which may change rapidly,
especially in SLE patients who flare or have a relapsing-
remitting pattern of SLE [25-27], and organ damage [3],
which gradually accumulates over time.

HRQOL measured by the SF-36 has often been the only
patient-reported outcome measured in RCTs in SLE and
offers important information unobtainable from measures
of disease activity or damage [28, 29]. In a randomized
trial using LJP 394 in SLE, improved HRQOL was reported
with active treatment compared with placebo [30]. In this
trial, patients receiving LJP showed improvement or sta-
bilization in all domains except one, in contrast to the pla-
cebo group, which reported deterioration in all domains.
Women treated with DHEA had improved HRQOL in the
SF-36 RE domain vs placebo [28, 31]. We have shown
improvement in HRQOL with the use of hormone therapy
[32]. In the SELENA trial of oral contraceptives and oes-
trogen replacement, the SF-36 demonstrated improve-
ment in those patients receiving oral contraceptive pills.
There was improvement in the SF-36 RP and RE domains
as well as SF and VT. There was either no change or
worsening reported by the placebo group. In the early
phase 2/3 randomized clinical trials of epratuzumab,
large improvements across all SF-36 domains were evi-
dent with active therapy compared with placebo [8, 33]. In
the phase 3 trials of belimumab (BLISS-52 and -76) in a
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combined analysis of both protocols, responders by the
SLE Responder Index (SRI) reported statistically better
HRQOL at 1 year than non-responders, with twice as
many stating they were better or much better than 1
year before by the transition question of the SF-36 [34].
In this study, atorvastatin had no effect, either good or
bad, on HRQOL assessed by SF-36. In a trial of atorvas-
tatin in RA patients, atorvastatin 40 mg showed a modest
reduction in the 28-joint disease activity score (DAS28)
[35]. In non-SLE studies, atorvastatin improved physical
activity in a claudication trial [36], but had no effect on
HRQOL in a post-coronary artery bypass graft trial [37].
We examined both demographic variables and disease
activity as possible associates of HRQOL in SLE. Gender
had no influence on any SF-36 domain. Ethnicity had
different effects, depending on the SF-36 domain.
African Americans had lower scores than Caucasians
in PF, but higher scores in VT; however, VT dropped
out in our multivariate analysis and a trend was seen to-
wards greater impairment of PF in blacks than whites [38].
High school education was associated with significantly
higher scores in PF and RE, but only in univariate analysis.
In the general population, perceived health status declines
with decreasing educational level [39]. In past studies in
SLE, level of education was not consistently associated
with HRQOL [17, 21] compared with other diseases, such
as seizure [40]. However, better education has been asso-
ciated with lower mortality rates [41], better coping stra-
tegies and better social support.
In our study, FM was significantly associated with poor
PF, RP, BP, GH, VT and SF and lower overall mean PCS
scores. FM in SLE has been extensively studied by our
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Fic. 1 Spydergrams of SF-36 domain scores at baseline and end point.

A Placebo: BL and 24 months B Atorvastatin FEFBL and 24 months

@ Atorvastatin -

O Atorvastatin - AG AG Matched
Matched Norms Norms
MH RP
50
40
20 O Statin - Baseline
20
O Placebo - Baselline
RE BP RE + : BP
O Statin - 24 mos
FollowUp
I Placebo - 24 mos
FollowUp SF L
vT
C Statin v PBO - SF-36 Scores at Baseline D Fibromyalgia: Present vs Absent
PE BAtorvastatin - AG PF
Matched Norms DAlorvastatin - AG
Matched Norms
MH RP MH RP
50 mPlacebo -
40 Baselline
0
2 Fibi Igi
o Statin - Baseline R ibommgs
RE 0 BP RE pp 8bsent
® Fibromyalgia
SF GH GH present
vT vT

Gridlines represent 10 points =2x minimum clinically important difference (MCID). Outer polygon (lavender): age- and
gender-matched US norms specific for this protocol population. (A) Placebo + SOC. Innermost polygon (orange): re-
ported HRQOL at 24 months in placebo + SOC; intermediate polygon (grey): reported HRQOL at baseline in placebo,
indicating small levels of deterioration in VT domain and worsening in RP and RE domains that exceeds MCID for
deterioration, e.g. —0.8 points. (B) Atorvastatin + SOC. Innermost polygon (yellow): reported HRQOL at 24 months in
atorvastatin + SOC; intermediate polygon (grey): reported HRQOL at baseline in atorvastatin; indicating worsening in RP
domain that exceeds MCID for deterioration, e.g. —0.8 points, but no change in other domains. (C) Placebo + SOC vs
atorvastatin + SOC. Innermost polygon (yellow): reported HRQOL at baseline in atorvastatin + SOC group; intermediate
polygon (orange) reported HRQOL at baseline in placebo + SOC group, indicating higher values in placebo at baseline in
RP, RE and MH domains. (D) Spydergram comparing SLE patients with and without FM. Innermost polygon (red):
reported HRQOL at baseline in SLE patients with FM; intermediate polygon (aqua): reported HRQOL at baseline in SLE
patients without FM, which closely resembles that reported in the entire protocol population at baseline. Large decre-
ments in HRQOL are evident in those with concomitant FM, particularly in PF, RP and BP of the physical domains and VT,
SF and RE of the mental domains. The pattern in SLE patients with FM is similar to other FM patient populations from
RCTs and longitudinal observational studies [8].

group [42] and others [17, 43, 44]. Patients with FM with or
without SLE have been found to report impaired scores in
the SF-36 PF, RP, BP and VT domains, and commensur-
ately PCS scores [43-45]. Our results are in accordance
with other studies.

In SLE, poor functional outcome may be attributed to
fatigue and pain. Fatigue is common and one of the most
important associates of poor HRQOL in SLE [43]. In the
SF-36, fatigue is included in the VT domain, and in our
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study African Americans had higher scores compared
with Caucasians. However, fatigue was not correlated
with SLE disease severity or activity [15, 46] contrary to
other studies [47, 48]. Pain is a predictor of activity limi-
tation [49]. Pain, fatigue and FM are closely related con-
structs in SLE and should be addressed in the
management of SLE.

In our study, higher disease activity measured by the
PGA in univariate analysis was associated with poorer PF,

www.rheumatology.oxfordjournals.org
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TasLE 2 Gender, ethnicity, education status, FM, PGA and SF-36 domains at baseline

PF RP BP GH

Gender

Female 59.2 50.0 541 44.9

Male 72.3 50.0 55.3 44.0
P-value 0.11 0.99 0.87 0.89
Ethnicity

Caucasian 64.1 47.8 54.9 46.0

African American  50.5 50.0 50.6 41.4
P-value 0.0031 0.75 0.31 0.20
Education

<12 years 53.6 491 53.1 43.6

>12 years 65.0 50.7 54.9 45.7
P-value 0.010 0.80 0.65 0.53
Fibromyalgia

Present 33.1 19.4 27.9 32.5

Absent 61.9 52.0 55.9 45.6
P-value 0.0016 0.015 0.0006 0.0052
PGA

<1 62.0 52.0 56.4 46.0

>1 46.5 34.8 37.5 36.0
P-value 0.024 0.083 0.0018 0.053
SLEDAI

<4 61.7 49.9 54.6 45.5

>4 49.6 52.0 50.6 39.9
P-value 0.069 0.83 0.50 0.27

vT SF RE MH MCS PCS
42.0 65.8 62.4 69.0 44.2 38.7
42.0 66.7 68.9 72.3 45.2 40.1
0.99 0.91 0.57 0.52 0.77 0.68
38.6 65.8 66.7 70.1 44.6 38.9
46.0 65.0 54.0 67.0 43.2 37.2
0.041 0.86 0.049 0.27 0.51 0.36
43.7 64.6 54.7 67.3 42.8 38.1
40.7 66.8 68.7 70.6 45.3 39.3
0.40 0.57 0.021 0.22 0.19 0.55
24.3 50.0 47.2 69.4 42.6 26.0
43.1 66.9 63.9 69.2 44.3 39.6
0.0086  0.042 0.18 0.97 0.65 0.0002
43.0 67.8 65.1 70.4 45.0 39.5
34.4 51.6 46.4 60.4 38.8 33.5
0.11 0.0091 0.043 0.016 0.033  0.031
41.8 66.4 62.7 68.8 44.0 39.3
43.4 62.0 64.0 71.0 45.8 35.8
0.76 0.47 0.89 0.59 0.52 0.21

SLEDAI: SELENA-SLEDAI.

BP, SF, RE, MH and GH domain scores. Higher disease
activity was also associated with lower overall mean PCS
and MCS scores, again in univariate analysis only. Similar
results using other measures of disease activity have been
reported in the past [5-8, 18, 50]. However, we did not find
any correlation of disease activity with SF-36 mental
domain scores in our study, in agreement with the study
by Benitha et al. [5]. Impairment of all SF-36 domains with
higher disease activity, as measured by the Systemic
Lupus Activity Measure (SLAM), was reported in the
study by Saba et al. [50]. However, the SLAM contains
several measures that may not directly measure disease
activity. When we analysed the SELENA-SLEDAI, there
was no association with any of the SF-36 domains. A
12-month double-blind RCT of abatacept vs placebo
showed greater improvements in PCS, MCS, fatigue and
sleep problems with abatacept vs placebo [51]. Another
randomized, placebo-controlled trial of belimumab
showed significant improvement in PCS in the belimumab
group [52].

FM is an important factor in the poor quality of life in
SLE [53, 54] and appears to have a greater frequency in
SLE than in the general female population [55, 56]. The
reason for the increased frequency of fibromyalgia in SLE,
or even a connection with the pathophysiology of SLE,
remains unknown. Much of the progress in FM has
centred on the appreciation that it is a central pain
sensitization syndrome [57]. Decreased levels of gamma
amino butyric acid have been documented in the right
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anterior insula [58] and an imbalance in p-opioid receptor
availability [59] was recently reported. In our study,
multiple regression analyses showed that FM was an
independent associate of poorer PF, RP, BP, GH, VT
and SF domains. Ethnicity was also an important factor
in PF scores. FM is likely to have the greatest impact on
important SF-36 domains in randomized clinical trials
in SLE.

In summary, our study confirms that SLE adversely
affects all domains of HRQOL and that SF-36 scores did
not change over 2 years of follow-up. Ethnicity, education,
FM and disease activity are important associates in some
domains of HRQOL in SLE. Because the SF-36 will con-
tinue to be an outcome measure in randomized clinical
trials, it is suggested that these explanatory domains be
adjusted for on a domain-by-domain basis. These results
again underscore the need for effective therapies for FM in
SLE.

Rheumatology key messages

e SLE adversely affects all domains of HRQOL.

o Fibromyalgia is likely to have the greatest impact on
important SF-36 domains in randomized clinical
trials in SLE.
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