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ABSTRACT. Objective. The LupusQoL-US instrument was recently validated in the US. We studied the bench-

marks for a US patient cohort with systemic lupus erythematosus (SLE) and relevant demographic
and disease correlates.

Methods. LupusQoL-US was administered to 185 patients with SLE. Demographic data (age, sex,
ethnicity, marital status) and disease features (duration, disease activity and damage) were assessed
simultaneously. Descriptive statistics were obtained. LupusQoL-US domain scores were calculated,
and compared by sex, ethnicity, and marital status using nonparametric tests. Correlation between
LupusQoL-US domains and age, disease duration, disease activity, and disease damage were
obtained.

Results. Mean age of patients was 42.2 + 14.5 years; 94% of subjects were women. African
American patients comprised 60% of the study cohort. The most affected domains were Fatigue and
Physical Health. The least affected was Intimate Relationships. Age correlated with Physical Health,
Pain, and Body Image (r = 0.15-0.18). Differences were observed based on sex and marital status,
but not by ethnicity; there the LupusQoL-US correlated inversely with disease activity (r = —0.001
to —0.36) and damage (r = —0.003 to —0.40).

Conclusion. All domains of the LupusQoL-US based health related quality of life (HRQOL) were
affected adversely. HRQOL varied by age, sex, and marital status in our SLE cohort. (J Rheumatol
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Systemic lupus erythematosus (SLE) is a multisystemic
autoimmune disease that predominantly affects young
women. It affects multiple facets of a patient’s health and
life, leading to a poor quality of life.

Health outcomes in SLE are traditionally measured using
physician or laboratory based assessments. Physician based
assessments include physician’s global assessment of dis-
ease activity and damage. Use of patient reported outcomes
is encouraged since it provides information that is under-
standable and relevant to the patient and provides unique
information that may be known only to the patient.

Health related quality of life (HRQOL) is one such
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patient reported outcome measure widely used in medical
research. In SLE, HRQOL has been reported in several stud-
ies to be poor! 23, We previously reported that the HRQOL
in patients with SLE may indeed be worse than in other
common chronic diseases!. A poor correlation between dis-
ease activity, damage, and HRQOL has been noted in sever-
al studies!*. Generic measures of HRQOL [e.g., the
Medical Outcomes Study Short Form-36 (SF-36)] have
been found not to be sensitive to changes in disease activity
among SLE patients®. This may be partly due to the poor
correlation between disease activity and damage with
HRQOL or lack of some domains considered pertinent by
SLE patients (e.g., sleep, concentration, effects of visible
disfigurement, planning) in generic tools such as the
SF-36%7. Disease-specific patient reported outcome meas-
ures may not only include pertinent domains, but also be
sensitive to changes in the disease status. Further, the US
Food and Drug Administration encourages use of patient
reported outcome measures for drug development and test-
ing. The LupusQoL-US instrument is the modified version
of the LupusQoL? for US patients and has undergone inter-
cultural validation”. We describe the LupusQoL-US bench-
marks for our SLE study cohort and its correlation with
demographic and disease features.
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MATERIALS AND METHODS

Consecutive patients with SLE attending the rheumatology outpatient clin-
ics at Rush University Medical Center and John H. Stroger Hospital,
Chicago, were approached to participate in this study. A total of 185 con-
senting patients were enrolled and self-administered the LupusQoL-US. All
patients met the American College of Rheumatology (ACR) classification
criteria for SLE°.

LupusQoL-US has 8 domains®: Physical health (PH), Pain (PN),
Planning (PL), Intimate Relationships (IR), Burden to others (BU),
Emotional health (EH), Body image (BI), and Fatigue (FA). The domain
scores range from O to 100, where 100 represents best HRQOL.

Demographics and disease duration and activity were assessed. The lat-
ter was done using the Safety of Estrogens in Lupus Erythematosus
National Assessment—Systemic Lupus Erythematosus Disease Activity
Index (SELENA-SLEDAI) tool!!. This includes a physician global assess-
ment, along with clinical features present during the past 10 days. Flare
assessment for mild and moderate/severe flare is available. Higher scores
represent greater disease activity. Disease damage was measured using the
Systemic Lupus International Collaborating Clinics/ACR Damage Index
(SLICC-ACR SDI), where organ damage for the past 6 months is
assessed!2. Higher scores represent greater damage. Medical chart reviews
were done to determine the serological and clinical disease manifestations
to describe the study group and SDI.

The study was approved by the local Institutional Review Board.

Statistical analysis. Summary scores were calculated for each domain of
the LupusQoL-US. Descriptive statistics were obtained for age, disease
duration, disease activity, and damage. Correlations of LupusQoL-US
domains with age, disease activity, and damage were obtained (Spearman’s
correlation coefficients r). Mann-Whitney test was used to compare the
LupusQoL-US domain scores by sex, marital status, and ethnicity.
Significance of correlations between 2 variables was defined by Cohen’s
guideline: none (0.09 < r > 0.0), small (0.3 <r > 0.1), medium (0.5 < r >
0.3), and large (1.0 <r>0.5). A p value < 0.05 was considered significant.

RESULTS

The description of the study cohort is shown in Table 1.
Twenty-three percent of the subjects had fibromyalgia along
with SLE. The mean LupusQoL-US scores are shown in
Table 2. Of all the LupusQoL domains, Fatigue and Physical
health domains were the most affected in our study cohort,
followed by Pain, Planning, and Burden to others. The

Table 1. Description of the study cohort.

Variable
Mean age, yrs 424 +£128
‘Women, % 94
Married, % 43
Ethnicity, %
African American 60
Caucasian 23
Hispanic 12
Asian 6
Mean disease duration, yrs 9.2 + 8.5 (median 7)
Median (IQR) physician global assessment 1(1)
Median (IQR) SELENA-SLEDAI 4.(7)
Median (IQR) SDI 1(3)

SELENA-SLEDALI: Safety of Estrogens in Lupus Erythematosus National
Assessment-SLE Disease activity Index; SDI: SLICC/ACR Damage
Index.

domain Intimate relationships was the least affected. Figure
1 compares HRQOL findings in our study cohort with the
referent UK cohort®.

HRQOL and demographics. Associations were observed
between age and the LupusQoL-US domains of Physical
health, Pain, and Body image (Table 2). There was no cor-
relation between disease duration and LupusQoL-US scores
(Table 2). Significant differences were observed in the
LupusQoL-US domain scores by gender (Table 3). Women
had lower scores than men in the domains of Physical
health, Intimate relationships, Emotional health, and
Fatigue. Differences in LupusQoL-US domain scores were
also observed by marital status (Table 3). Married partici-
pants scored better in Physical health and Planning domains,
whereas unmarried participants scored better in the Intimate
relationship domain. A trend was noted towards less pain
among married subjects. There were no significant differ-
ences in the HRQOL based on ethnicity.

HRQOL and disease activity. Detailed results are shown in
Table 4. The Planning domain correlated with the physician
global assessment. Only results with p < 0.01 are summa-
rized below. Total SLEDAI score correlated with all
domains except Intimate relationships and Body image. The
correlation of total SLEDAI score was highest for the
Planning (r = -0.26) and Burden to others (r = -0.21)
domains.

Physical health correlated most with arthritis (r = —0.35)

and fever (r = —0.31), although significant but weaker rela-
tionships were observed with alopecia and SLEDAI score.
Pain correlated most with arthritis (r = —0.34) and alopecia
(r = —0.33), while Planning correlated with arthritis (r =
-0.29), total SLEDAI (r = -0.26), and fever (r = -0.24).
Intimate relationships correlated with alopecia (r = —0.34);
Burden to others with alopecia (r = —0.36), low comple-
ments (r = —0.25) and fever (r = —0.24). Emotional health
was most correlated with leukopenia (r = 0.25), alopecia
(r = -0.24), fever (r = -0.23), and headache (r = -0.23).
Body image was associated with alopecia (r = -0.32) and
leukopenia (r = 0.29), while Fatigue was most associated
with alopecia (r = —0.30).
HRQOL and disease damage. Total SDI scores were most
associated with the Physical health (r = —0.22) and Planning
(r = -0.20) domains. Physical health (r = —0.35), Pain (r =
—0.33), Planning (r = —0.40), Emotional health (r = -0. 38),
and Fatigue (r = —0.35) domains correlated most with neu-
ropsychiatric damage (Table 5). Burden to others correlated
with musculoskeletal damage (r = —0.27), while skin dam-
age was associated most with the Body image (r = —0.25)
and Fatigue (r = -0.27) domains.

DISCUSSION

Generic tools for measuring patient reported health out-
comes are limited in their inclusion of domains specifically
affected in patients with SLE. Also, the tool may not be sen-
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Planning

Table 2. Summary scores for LupusQoL-US domains, correlation with age and disease duration.

Domain Mean + SD r Correlation r Correlation with

(median, IQR) with Age (p) Disease Duration (p)
Physical health 444 +£20.5 (46.4,30.2) -0.15 (0.04) -0.05 (0.47)
Pain 429 +23.4(50.0,33.3) -0.18 (0.02) 0.02 (0.75)
Planning 48.9 +£24.3 (50.0,41.6) -0.03 (0.60) 0.01 (0.90)
Intimate relationships 53.9 +£27.8 (62.5,37.5) -0.07 (0.35) 0.06 (0.45)
Burden to others 445 +23.2 (50.0,34.3) 0.09 (0.22) -0.003 (0.97)
Emotional health 513 +£21.2(56.2,29.1) 0.12 (0.09) -0.02 (0.78)
Body image 542 +22.0(56.2,33.3) 0.15 (0.04) -0.06 (0.44)
Fatigue 383+21.6(41.6,31.2) -0.04 (0.59) 0.02 (0.75)
IQR: interquartile range.
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Figure 1. HRQOL domain findings in the US study cohort (inner ring) compared with the referent UK cohort (outer ring).

sitive to changes in the disease. Disease-specific tools for
SLE include SLEQOL!3, LupusQoL3, LUP-QOL!,
L-QOL'3, and LupusPRO'®. Each tool has its strengths and
weaknesses. Currently, none of these disease-specific tool
have been tested in clinical trials. LupusQoL was developed

from feedback from women with SLE who were predomi-
nantly of Caucasian ethnicity.

We present the benchmarks for LupusQoL-US from our
lupus study cohort. The most affected domain was Fatigue,
a common complaint in patients with SLE!7-18:19.20 The
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Table 3. Summary scores for LupusQoL-US by sex and marital status. Data are mean + SD (interquartile range).

Domain Sex Married Status
Female Male p No Yes P
Physical Health 435+204 583+16.3 0.01 404 +21.6 498 +17.6 0.004
(464, 19.8) (65.6,19.8) (42.8,31.2) (42.8,31.2)
Pain 425+233 513212 0.17 396+£250 474 +203 0.06
(50.0,33.3) (54.1,29.2) (41.6,41.6) (50.0,33.3)
Planning 480+245 61.1+17.8 0.07 427247 570215 0.001
(50.0,50.0) (66.6,29.1) (50.0,41.7) (66.6,31.2)
Intimate relationships 52.6 +28.2 738 +£11.7 0.008 57.6 £29.0 503 £26.2 0.04
(50.0, 50.0) (75.0,0.00) (75.0,40.6) (50.0,37.5)
Burden to others 449 +228 430267 0.86 45.1+232 443 +£230 0.78
(50.0,354) (50.0,45.8) (50,41.6) (500, 34.3)
Emotional health 504 +214 640+ 11.3 0.03 48.5+£22.8 549+ 185 0.13
(54.1,29.1) (66.6, 16.6) (54.1,36.6) (58.3,20.8)
Body image 539+225 58.1 £16.7 0.51 52.8 £22.7 56.1+21.3 0.56
(55.0,33.3) (62.5,20.0) (55.0,375) (56.2,31.2)
Fatigue 372215 529+179 0.01 36.8 £22.8 403 +19.8 0.30
(37.5,37.5) (56.2,26.5) (33.3,37.5) (43.7,31.2)
Table 4. Correlation of LupusQoL-US with disease activity.
Physical Pain Planning Intimate Burden Emotional Body Fatigue
Health Relationships to Others Health Image
Physician global -0.10 -0.11 —0.18* -0.001 -0.07 -0.12 -0.03 -0.13
assessment
Headache —0.16 -0.21* —-0.19% 0.08 —0.22% —0.23%* —0.14 -0.23*
Arthritis -0.35* —0.34%* —0.29%* -0.09 —0.19* -0.11 -0.09 -0.14
Hematuria 0.04 0.08 0.03 0.08 0.10 0.07 -0.05 0.03
Proteinuria 0.12 0.07 -0.03 0.20 0.03 0.01 0.11 0.14
Pyuria -0.07 -0.09 -0.04 0.03 0.02 -0.04 0.006 001
Rash 0.10 0.05 0.02 -0.04 -0.05 0.009 -0.03 —0.12
Alopecia —0.22% —0.33%* -0.21* —0.34%%* —0.36%* —0.24%* —0.32%% —0.30%*
Mucosal ulcer -0.15 0.15 -0.11 -0.10 -0.05 -0.04 -0.02 -0.21%
Pleurisy -0.11 —0.16 -0.09 —0.16 -0.15 -0.07 0.002 -0.06
Pericarditis —0.15 NA -0.07 0.12 -0.09 -0.13 —0.16 -0.07
Low complements -0.06 0.05 -0.16 0.11 —0.25%* -0.06 0.04 -0.04
Increased DNA binding —0.007 0.08 -0.09 0.13 -0.06 0.03 0.07 0.09
Fever —0.31%* —0.24%* —0.24%* 0.02 —0.24%* —0.23%* —0.16 —-0.19
Thrombocytopenia 0.04 -0.02 -0.04 -0.04 -0.04 0.06 0.08 0.002
Leukopenia 0.09 -0.09 0.12 0.10 0.002 —0.25%* —0.29%* -0.15
Total SLEDAI —0.19* -0.16* —0.26%* -0.09 —0.21%* —0.19% -0.05 —-0.15%

*p=<0.05,** p=<0.01. SLEDAI: SLE Disease Activity Index.

least affected was intimate relationships. However, the latter
observation may be confounded by the sensitive nature of
the question. Patients may not feel comfortable sharing this
information, and missing and incorrect data are frequently
found in studies focused on intimacy. Comparison with ref-
erent UK LupusQoL cohort data is not ideal, since the study
cohorts differ significantly in demographic and clinical
characteristics. Within those limitations, the following
observations were made: HRQOL in a US cohort was worse
than in the UK patients in all domains; and the pattern of
domain scores was nearly the same in the 2 samples, except
for the Fatigue, Emotional health, and Pain domains, which
were disproportionately lower among the US patients.

We found an inverse association between age and physi-
cal health and pain. This is plausible, since physical health
and functioning decline with aging. Similarly, pain may be
associated with age related degenerative joint disease and
other coexistent comorbidities. Others have reported similar
findings??!?> regarding HRQOL and age in SLE.
Increasing pain with age has been previously noted??. We
found no association of HRQOL with disease duration in
our study. Gladman, et al also reported a lack of association
between HRQOL and disease duration?*.

We found significant differences in the HRQOL by sex
and marital status. These results are not consistent with
those of other studies in SLE?2¢, However, men have been
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Table 5. Correlation with SDI (SLICC-ACR).

Physical Pain Planning Intimate Burden Emotional Body Fatigue

Health Relationships to Others Health Image
Ocular -0.03 -0.01 -0.13 -0.15 -0.06 —0.18* —0.18 -0.14
Neuropsychiatric —0.35%* —0.33%* —0.40%* -0.17 —0.19% —0.38%* -0.22 —0.35%*
Renal -0.08 -0.06 —0.22% 0.13 -0.15 -0.12 0.11 0.06
Pulmonary -0.14 -0.01 -0.04 -0.08 0.17 0.03 0.06 -0.04
Cardiovascular —0.14 -0.07 -0.06 0.04 0.03 -0.12 -0.17 -0.07
Peripheral vascular -0.16 -0.17 -0.13 -0.05 -0.14 -0.07 —-0.003 0.01
Gastrointestinal -0.11 -0.90 -0.12 -0.15 -0.11 0.08 -0.08 0.04
Musculoskeletal -0.09 -0.05 —0.15 0.05 —0.27%* -0.15 0.09 0.03
Skin -0.11 -0.15 -0.20* -0.18 -0.10 -0.15 —0.25%* —0.27%*
Premature gonadal -0.03 0.04 -0.003 -0.06 0.06 -0.13 -0.11 0.02

failure

Diabetes -0.06 0.02 -0.19% -0.09 —0.19* -0.06 -0.10 -0.08
Malignancy -0.02 0.02 0.05 -0.02 -0.05 0.06 -0.01 -0.01
Total score —0.22%* -0.16* —0.20%* -0.08 —0.17* —0.17* —0.15 —-0.10

*p=<005,** <0.01.

found to have better HRQOL as compared to women?7-28,
Moreover, studies report that the frequency of SLE relapses
is lower among men?’, and that men may have less severe
forms of SLE3C. Cervera, et al found less arthritis in male
patients with SLE3!. The number of men in our study was
small, thus limiting our confidence in this observation.
However, SLE does predominantly affect women and thus is
a uniform feature of this disease. Unless a study is designed
specifically to address the differences in HRQOL by sex,
this limitation will be present in most SLE studies. More
studies are needed to confirm these findings.

In our study, married participants with SLE had a better
HRQOL, in comparison to worse HRQOL in the study by
Alarcon, er al?'. However, other reports show that unmar-
ried SLE subjects are more likely to be noncompliant with
care®?33, Marital status is known to be associated with bet-
ter health outcomes in general®*33. In our study, married
participants scored worse on the Intimate relationship
domain. Possible reasons for this may include the stress of
care-giving, household chores, parenting, and on the quality
of the relationship. These issues may need further research.

Significant albeit weak to moderate associations between
HRQOL, disease activity, and damage were noted. These
findings are consistent with those of others'*2*. The associ-
ations were plausible, e.g., arthritis with Physical health and
Pain domains, and alopecia with Body image.
Neuropsychiatric damage was associated with Physical
health, Pain, Planning, Emotional health, and Fatigue
domains, skin damage with the Body image domain.
Surprisingly, presence of diabetes was associated with the
Planning and Burden to others domains, although weakly.

Some limitations of our study include the generalizabili-
ty of the results, as the patient population was not represen-
tative of community patients with SLE, since patients were
recruited from 2 tertiary care hospitals. Also, the ethnic
makeup of the study cohort was more representative of the

patients seen in our inner city hospitals in Chicago.
However, this is the first study to our knowledge reporting
benchmarks for our study cohort. Also, this is the first study
to note an association between gender, marital status, and
HRQOL using the LupusQoL-US.
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