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The LupusQoL and Associations with Demographics
and Clinical Measurements in Patients with Systemic
Lupus Erythematosus
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MOHAMMED AKIL, PETER MADDISON, CAROLINE GORDON, and LEE-SUAN TEH

ABSTRACT. Objective. Having developed and validated a disease-specific health-related quality of life (HRQOL)
measure for patients with systemic lupus erythematosus (SLE), the LupusQoL, we determined its
relationship to demographic and clinical measurements in a group of patients with SLE.
Methods. A group of 322 outpatients completed the LupusQoL. Demographic (age, sex, marital sta-
tus, ethnicity) and clinical variables (disease duration, disease activity, damage) were recorded.
Associations between the 8 LupusQoL domains and age, disease duration, disease activity, and dam-
age were explored using Spearman’s correlation coefficients. Differences in LupusQoL scores were
examined for sex and marital status using the Mann-Whitney U test. Ethnic groups were compared
using ANOVA.
Results. All domains of LupusQoL were impaired, with fatigue (56.3) being the worst affected and
body image (80.0) the least. The correlations between the LupusQoL domain scores and age (r =
–0.01 to –0.22) and disease duration (r = 0 to 0.16) were absent or weak. Similarly, there were no
significant differences in the LupusQoL scores regarding sex, marital status, or the 3 main ethnic
groups (Black-Caribbean, Asian, White). Although there were statistically significant correlations
between the scores of the LupusQoL domains and some scores of the British Isles Lupus Assessment
Group index (r = –0.22 to 0.09) and the Systemic Lupus International Collaborating
Clinics/American College of Rheumatology Damage Index (r = –0.29 to 0.21), these were weak.
Conclusion. HRQOL was impaired in this cohort of outpatients with SLE as assessed by the vali-
dated lupus-specific LupusQoL. There were no clinically important associations between the 8
domains of the LupusQoL and clinical or demographic variables in this group of patients. Thus, the
LupusQoL is a relatively independent outcome measure in patients with SLE. (First Release
September 1 2010; J Rheumatol 2010;37:2273–9; doi:10.3899/jrheum.091277)
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Systemic lupus erythematosus (SLE) is a major autoimmune
rheumatic disease that is more common in young women
during the childbearing years and those of Chinese, Asian,
and African American/Caribbean origin1,2,3. The disease
varies in its clinical manifestations and severity between
individuals, and the course of the disease for most patients
is characterized by unpredictable relapses and remissions4.
The improved survival of patients with SLE in the last 40
years5 requires measuring the effect of the disease and/or
treatment on the patients’ day-to-day living, i.e.,
health-related quality of life (HRQOL), in the management
of patients, audits, clinical trials, and longterm observation-
al studies.

The LupusQoL is a recently developed and validated dis-
ease-specific HRQOL measure for adults with SLE6. It con-
sists of 8 domains: physical health, pain, planning, body
image, burden to others, intimate relationships, emotional
health, and fatigue. The LupusQoL is a patient-derived dis-
ease-specific HRQOL measure that contains items more rel-
evant to patients with SLE when compared to the generic
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Medical Outcomes Study Short-Form 36 (SF-36) question-
naire6. It has been shown to have good internal reliability
(Cronbach’s α 0.88 to 0.95), good test-retest reliability (r =
0.72 to 0.93), and good concurrent validity with the compa-
rable domains of the SF-36 (r = 0.71 to 0.79). It has accept-
able ceiling effects and minimal floor effects. Scoring of the
LupusQoL is such that 0 represents worst health and 100
represents best health6 for each domain. However, the sen-
sitivity to change (responsiveness) and the minimal
clinically important difference of the LupusQoL are still not
determined, although those studies are currently under way.

HRQOL studies in SLE usually employ the generic
measure, the SF-36, which has been shown to be independ-
ent of age, disease duration, disease activity, and damage7.
As the LupusQoL is a newly developed disease-specific
HRQOL measure, our primary aim was to examine whether
this independence is also true for the LupusQoL. Our sec-
ondary aims were to describe HRQOL in a cohort of patients
with SLE using the LupusQoL and to determine if there
were any correlations between the LupusQoL domain scores
and other demographic measures (sex, marital status,
ethnicity).

MATERIALS AND METHODS
The study was granted Multi-centre Research Ethics Committee approval
and participants from the collaborating centers gave written informed con-
sent. The collaborating rheumatology units were UK centers with an inter-
est in SLE as part of the British Isles Lupus Assessment Group (BILAG):
Bangor, Birmingham, Blackburn, University College London, Manchester,
Newcastle, and Sheffield. All patients fulfilled 4 or more of the revised
American College of Rheumatology (ACR) criteria for SLE8,9.

The study design was cross-sectional and patients were approached
during their routine rheumatology outpatient attendance. Those who con-
sented to take part in the study either completed the LupusQoL at the out-
patient clinic or took it home to complete and were instructed to return it
by post within a week. Demographic (age, sex, ethnic group, marital status)
and clinical information (duration of SLE, disease activity, damage) were
recorded at the time of consent. Ethnicity was defined in accord with the
UK Office of National Statistics10 and the main groups included White
(British, Irish), Asian (Indian, Pakistani, Bangladeshi), Black (Black
Caribbean, Black African), Mixed (White and Black Caribbean, White and
Black African, White and Asian), Chinese, or others. The marital status data
collected were as follows: married/living with partners, single, widowed,
separated/divorced, and for statistical analysis, the patients were divided
into 2 groups. Group 1 included those assumed to be not living with spous-
es or partners (single, widowed, separated/divorced) and Group 2 included
those married or living with partners.

Disease activity was measured by the BILAG index11,12 and damage by
the Systemic Lupus International Collaborating Clinics ACR-Damage
Index (SLICC ACR-DI)13, both of which were assessed on the date of con-
sent. The BILAG index consists of 86 items (symptoms, signs, and labora-
tory results) that were scored as absent or present, and if present, whether
that item was new, worse, the same, or better over the previous 4 weeks.
These items are 8 organ systems (general, mucocutaneous, neurological,
musculoskeletal, cardiovascular and respiratory, vasculitis, renal, and
hematological), which are then each scored on a 5-point ordinal scale (A to
E) based on the principles of the “physician’s intention to treat.” Although
it was not the original intention of the BILAG to produce an overall score,
for some types of analysis it became necessary to do so, and after some dis-
cussion a scoring system was developed: A = 9, B = 3, C = 1, D and E =

014. The SLICC ACR-DI assesses damage over 12 organs or systems: ocu-
lar (range 0–2), neuropsychiatric (0–6), renal (0–3), pulmonary (0–5), car-
diovascular (0–6), peripheral vascular (0–5), gastrointestinal (0–6), muscu-
loskeletal (0–7), skin (0–2), gonadal (0–1), endocrine damage (0–1), and
malignancy (0–2). The maximum possible total score is 48.

HRQOL using the LupusQoL was also described and the associations
between the 8 domains of the LupusQoL and demographic and other clini-
cal measures in these patients were explored.

Statistical methods. Patient data were summarized using the following
descriptive statistics: means (SD), medians [interquartile ranges (IQR)],
and/or frequency counts. The continuous variables of age and disease dura-
tion and the median scores of disease activity and damage for the different
organ systems were correlated with the 8 domains of the LupusQoL using
the Spearman’s r correlation coefficient tests. P values ≤ 0.01 were taken as
significant to allow for multiple testing. Correlation r values > 0.8 were
considered very strong; 0.6 to 0.8, strong; 0.4 to 0.6, moderate; 0.2 to 0.4,
weak; and < 0.2, absent. Mann-Whitney U tests were used to compare
HRQOL between the 2 groups of sex and marital status. The
Kruskal-Wallis one-way ANOVA with Scheffe’s posthoc analyses (to
account for multiple testing) was employed to compare the LupusQoL
domains for the 3 ethnic groups.

RESULTS
Patient characteristics. Out of the 398 outpatients who were
asked to participate in the study, 391 patients consented, and
of those, 322 patients completed the LupusQoL question-
naire, giving a response rate of 81%. The majority of
patients completed the LupusQoL on the day of the clinic
visit and the remainder completed the questionnaire at home
and returned it, as instructed, within a week of the clinic
visit. The demographic and clinical data of the patients who
consented were collected on the day of the clinic visit. The
patient characteristics are summarized in Table 1.
Description of HRQOL for the whole group of patients.
HRQOL was impaired but differentially across the domains in
these patients with SLE (Table 2). The full spectrum of
response was seen for all domains (0 representing worst health
and 100, best health). In this population, the body image
domain (median 80.0) was the least affected domain, while
fatigue was the worst affected (median 56.3). The domains of
physical health and burden to others were also impaired (medi-
ans 65.6 and 66.7, respectively) in these patients.
The relationship between HRQOL and demographic and
clinical features. Table 2 shows the Spearman’s r correlation
coefficient between age and disease duration and the
domains of LupusQoL. There were weak correlations
between age and the domains of physical health, intimate
relationships, and emotional health (–0.21, –0.22, +0.16,
respectively), and between disease duration and the domain
of emotional health (+0.16), which were statistically signif-
icant (p < 0.01).

Two hundred fifty-seven women and 19 men completed
the LupusQoL questionnaire. No statistically significant dif-
ferences were found between men and women. There were
also no statistically significant differences between Group 1
(n = 100) and Group 2 (n = 154) with regard to marital status.

Table 3 shows the median (IQR) of the LupusQoL scores
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for the 3 main ethnic groups: Black Caribbean, Asian, and
White patients. A difference was observed between the
groups for the intimate relationships domain of the
LupusQoL, with Black Caribbean patients having the high-
est median value (better health) compared to Whites (p <
0.04). The Black Caribbean patients were younger (median
age 38 yrs) compared to White patients (median age 46 yrs),
and ANCOVA was undertaken with age as the covariate.
Age was found to account for the difference between the
ethnic groups (p < 0.004).

Disease activity and damage. Complete data for all systems
of the BILAG index and SLICC ACR-DI data were avail-
able for 269 and 262 patients, respectively. Tables 4 and 5
present the correlations between each domain of the
LupusQoL and the 8 organ systems of the BILAG index and
the 12 organ systems of the SLICC ACR-DI, respectively.
The correlations were all weak. However, correlations
between some domains of the LupusQoL and (1) the gener-
al systemic features and the musculoskeletal systems of the
BILAG (r from –0.16 to –0.22) as well as (2) the ocular,
renal, and pulmonary systems (r from –0.26 to –0.29) of the
SLICC ACR-DI were statistically significant (p < 0.01).

DISCUSSION
Our study found that HRQOL in patients with SLE as meas-
ured by the LupusQoL was impaired in all domains, espe-
cially those of fatigue, physical health, and burden to others.
The domain most impaired was fatigue, consistent with other
studies15,16,17,18. Fibromyalgia may have contributed to
fatigue but we did not assess our patients for fibromyalgia,
which may be a limitation of our study. However, a study has
shown a low prevalence (10%) of fibromyalgia in the UK
SLE population19, so it is unlikely to have contributed sig-
nificantly to the high level of fatigue in our patients. Physical
health has also been documented to be poor in patients with
SLE in studies employing generic measures such as the
SF-2020,21 and the SF-3622,23,24,25,26. The patients also per-
ceive that having SLE places a significant burden on others
close to them in both physical and psychological terms.
Burden to others is a domain that has not been assessed in
other HRQOL measures, and if our finding is confirmed, it
may warrant specific intervention strategies.

Body image was the least impaired domain in this group
of patients and this was at odds with the emphasis placed on
it by patients during the semistructured interviews conduct-
ed for the item generation of the LupusQoL measure6. The
literature is sparse regarding body image in patients with
SLE and it has been reported to be worse in SLE than in nor-
mal controls or people with rheumatoid arthritis27. When
patients were subclassified into those with active scores (A
or B) or inactive scores (C, D, or E) in the mucocutaneous
system of the BILAG index, the median body image scores
were significantly lower (poorer) in the active disease group
(p < 0.05, data not shown). The number of patients with skin
damage on the SLICC ACR-DI was small (n = 11) and thus
statistical analysis was not undertaken. If the patients were
subgrouped into ever having any skin involvement (whether
currently active and with or without with skin damage), the
body image median scores were not statistically different
between the patients with and those without cutaneous
involvement (data not shown). This emphasizes the difficul-
ty in defining the concept of body image28 and underscores
that “body image” is a complex term that encompasses more
than SLE-related skin rashes.
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Table 1. Patient characteristics. Number given with each characteristic
indicates the number of patients who answered that question. Values are
percentages unless otherwise indicated.

Characteristic

No. patients 322
Sex 286

Women 257
Men 19
Data missing 10

Age, yrs 283
mean (SD) 45.0 (13.4)

Disease duration, yrs 273
mean (SD) 10.5 (8.6)

Marital status, n 254
Married/living with partner 61
Single 30
Widowed 4
Separated/divorced 6

Ethnic distribution, n 279
White (British, Irish) 74
Black (Caribbean, African) 12
Asian (Indian, Pakistani, Bangladeshi) 10
Chinese 3
Mixed/others 1

Clinical characteristics (ACR criteria), n 284
Malar rash 42
Photosensitivity rash 45
Discoid rash 18
Mouth ulcers 43
Arthritis/arthralgia 90
Serositis 37
Renal disease 21
Central nervous system disease 13
Hematological disease 69
Positive antinuclear antibodies 92
Presence of anti-dsDNA, Sm, or phospholipid antibodies 72

BILAG Index, n 282
A score in any system 7
Score no more than B in any system 50
Score no more than C in any system 36
Score of D and/or E in all systems 7

SLICC ACR-DI score, n 274
mean (SD) 0.75 (1.25)
0 (no accumulated damage) 60
1 20
2 10
3 or more 10

ACR: American College of Rheumatology; BILAG: British Isles Lupus
Assessment Group; SLICC: Systemic Lupus International Collaborating
Clinics; ACR-DI: ACR Damage Index.
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In our study, older age was associated with worse physi-
cal health and intimate relationships even though the associ-
ations were weak and unlikely to be clinically important. In
terms of physical health, the findings were consistent with
some studies22,24,25,29,30,31,32,33,34,35 but not others, where
there was no association reported between age and poorer
physical health21,36,37,38. It would seem logical that older
patients may have poorer physical health, because patients
with longer disease duration have greater damage39, includ-
ing more degenerative joint disease, which damages physi-
cal health. Longer disease duration was found to be associ-
ated with better emotional health in the LupusQoL, but

again this was unlikely to be clinically relevant. The litera-
ture findings were varied: some investigators reported no
significant association between the two21,25,32,37; others
found that longer disease duration associated to better phys-
ical health40, HRQOL (SF-36)38, mental health22,35, or role
emotional30; and one reported the association of disease
duration with worse physical health29. These discrepancies
may be due to many reasons including demographic and dis-
ease-related differences between different cohorts.

The effect of gender on HRQOL has been examined in
only 3 studies35,38,40, and like our study, those found no dif-
ferences between the sexes in terms of HRQOL. For marital
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Table 2. LupusQoL scores and correlations between domains and age and disease duration. Numbers indicate
number of patients who answered that question.

LupusQoL Domains Median LupusQoL Spearman r Correlation Spearman r Correlation
(IQR) with Age with Disease Duration

Physical health, n = 315 65.6 (40.6 to 81.3) –0.21* 0.06
Pain, n = 318 75.0 (41.7 to 83.3) –0.09 0.03
Planning, n = 319 75.0 (50.0 to 91.7) –0.01 0.02
Intimate relationships, n = 295 75.0 (37.5 to 87.5) –0.22* 0.00
Burden to others, n = 322 66.7 (41.7 to 83.3) 0.13 0.13
Emotional health, n = 318 75.0 (62.5 to 87.5) 0.16* 0.16*
Body image, n = 312 80.0 (55.0 to 95.0) 0.14 0.07
Fatigue, n = 321 56.3 (32.3 to 68.8) –0.07 0.05

* p < 0.01. LupusQoL: lupus quality of life questionnaire; IQR: interquartile range.

Table 3. LupusQoL scores for 3 ethnic groups. All data are median (IQR).

LupusQoL Domains Black Caribbean, n = 34 Asian, n = 27 White, n = 206

Physical health 65.6 (42.2 to 89) 71.9 (43.8 to 84.4) 62.5 (40.6 to 81.3)
Pain 66.7 (33.3 to 100.0) 75.0 (58.3 to 83.3) 75.0 (41.7 to 83.3)
Planning 75.0 (33.3 to 100.0) 75.0 (41.7 to 95.8) 75.0 (50.0 to 91.7)
Intimate relationships 87.5 (62.5 to 100.0)* 75.0 (43.8 to 100.0) 75.0 (37.5 to 87.5)
Burden to others 75.0 (25.0 to 83.3) 58.3 (37.5 to 79.2) 66.7 (41.7 to 75.0)
Emotional health 75.0 (45.8 to 87.5) 75.0 (60.4 to 85.4) 79.2 (66.7 to 87.5)
Body image 72.5 (45.0 to 90.0) 80.0 (45.0 to 90.0) 80.0 (55.0 to 95.0)
Fatigue 56.3 (37.5 to 81.3) 56.3 (37.5 to 81.3) 56.3 (31.3 to 68.8)

* p < 0.04 comparing Black Caribbean to White patients. LupusQoL: lupus quality of life questionnaire; IQR:
interquartile range.

Table 4. Correlation between LupusQoL scores and disease activity assessed by BILAG index in the different organ systems.

BILAG Index General Mucocutaneous Neurological Musculoskeletal Cardiorespiratory Vasculitis Renal Hematological
LupusQoL

Physical health –0.19* –0.10 –0.13 –0.18* –0.11 –0.03 0.02 0.03
Emotional health –0.14 –0.03 –0.21 –0.15 –0.05 0.04 0.04 –0.07
Body image –0.11 –0.13 –0.12 –0.20* –0.04 –0.00 –0.03 –0.03
Pain –0.15 –0.11 –0.12 –0.22* –0.13 –0.03 0.07 0.03
Planning –0.15 –0.12 –0.12 –0.16* –0.06 –0.03 0.02 0.00
Fatigue –0.19* –0.14 –0.11 –0.16* –0.10 –0.03 0.01 0.09
Intimate relationships –0.15* –0.11 –0.07 –0.13 –0.09 –0.01 –0.04 –0.00
Burden to others –0.14* –0.13 –0.14 –0.15 –0.90 –0.05 0.05 –0.01

* p < 0.01. LupusQoL: lupus quality of life questionnaire; BILAG: British isles Lupus Assessment Group index.
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status, patients were divided into 2 groups and HRQOL was
similar in both. Two studies36,40 reported no differences in
HRQOL involving marital status; one reported that marriage
improved social functioning38 and another that those who
lived alone had better HRQOL than those who did not live
alone35. However, the way we subdivided our groups and
the assumptions we made about patients who were “living
alone” could be erroneous and are potential limitations of
our study. Further studies are needed with groups carefully
defined from the onset.

Comparing the HRQOL scores in the ethnic groups, there
were some differences in 2 of the LupusQoL domains. Black
Caribbean patients were found to have better intimate rela-
tionships compared to White and Asian patients, but this
was because of their younger age rather than their ethnicity.
There were also statistically significant differences between
Whites and Black Caribbeans in terms of age and marital
status, Whites being older and more likely to be married
(data not shown). Perhaps older age and being married
reduce the need for sexual intimacy as a means of maintain-
ing the partnership; this is supported by another study41 and
may explain some of the ethnic differences in the intimate
relationship domain. Although not statistically significant,
the different levels of HRQOL between Black Caribbeans
and Asians in terms of the “burden to others” domain may
be clinically important. This HRQOL domain has not been
explored in SLE populations. A UK study42 in patients with
endstage renal disease reported that Asian patients perceive
kidney disease as a social burden even after a successful
kidney transplant. Ethnic differences in HRQOL have been
examined by only a few authors, possibly because most
study populations consisted of predominantly 1 ethnic
group, usually Whites, in studies conducted in the West
(Europe and the United States), and Chinese patients in
studies conducted in Singapore. The relationship between
ethnicity and HRQOL deserves further study and may be
modulated by clinical status, socioeconomic factors such as
poverty and access to medical services35,43, and patient fac-
tors such as their beliefs in medicines and disease44. In our

study, socioeconomic status of the patients was not collect-
ed and therefore could not be analyzed, but in the UK, there
is less association between ethnic minorities and poor
socioeconomic status than in the United States1.

In our study, 7% of patients had high disease activity as
assessed by the BILAG index (A scores), 7% had no disease
activity (D or E scores only), and the majority of patients
had moderate or mild disease activity (scores no higher than
B or C), and this is similar to other studies45. The BILAG
index assessments were carried out at a clinic and most
patients completed the LupusQoL at that time. The remain-
der completed the questionnaire at home and returned it
within 1 week, allowing appropriate correlation of their
LupusQoL responses to the BILAG index assessments. The
small number of patients completing the LupusQoL at home
worked against meaningful comparison with those who
completed the questionnaire at a clinic. Sixty percent of
patients had no damage as assessed by the SLICC ACR-DI,
and this is compatible with an outpatient group of patients
with SLE. Recent UK studies also show low levels of dam-
age, a condition probably related to a number of factors
including diagnosis of milder cases, more aggressive treat-
ment of SLE, and disease duration. In the study by
Chambers, et al39, 67% of patients had no damage at 5
years, dropping to 49% at 10 years. Most of our patients had
disease duration < 10 years, with a median of 8 years (IQR
4 to 16 yrs). So the figure of 60% of patients without dam-
age is plausible. In addition, many of the data in the litera-
ture are based on data from university teaching hospitals,
which are tertiary referral centers treating patients with
more severe disease, while our group of patients included
those followed up at district general hospitals. Studies of
patients with SLE in the United States may also show a
higher level of damage in these patients compared to
patients with SLE in the UK, where there is universal access
to healthcare and education.

In our study, we found that active disease in some sys-
tems of the BILAG index and damage in some organs of the
SLICC ACR-DI were associated with impairment in some
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Table 5. Correlations between LupusQoL scores and damage as assessed by SLICC ACR-DI in the different organ systems.

SLICC Ocular Neuro- Renal Pulmonary Cardio- Peripheral Gastro- Musculo- Skin Premature Diabetes Malignancy Total
ACR-DI psychiatric vascular vascular intestinal skeletal Gonadal Mellitus SDI
LupusQoL Failure Score

Physical health –0.29* –0.19 0.19* –0.21* 0.03 –0.03 –0.07 –0.08 –0.03 0.14 –0.09 –0.08 –0.23*
Emotional health –0.16 –0.04 0.17 –0.13 0.10 0.00 –0.10 –0.08 –0.11 0.02 –0.01 –0.06 –0.06
Body image –0.19 –0.10 0.12 –0.17 0.11 0.00 0.11 –0.12 –0.17 0.14 –0.01 –0.04 –0.07
Pain –0.29* –0.13 –0.23 –0.26* –0.02 –0.05 –0.15 –0.05 –0.07 0.14 –0.08 –0.14 –0.20*
Planning –0.28* –0.14 0.18 0.13 0.04 –0.13 0.02 –0.17 –0.15 0.03 –0.06 –0.05 –0.16*
Fatigue –0.14 –0.18 –0.26* –0.12 0.06 –0.07 –0.13 –0.03 –0.05 0.09 –0.18 –0.06 –0.11
Intimate relationships–0.26* –0.18 0.15 –0.22 –0.05 –0.07 –0.09 –0.06 0.09 0.03 0.11 –0.12 –0.10
Burden to others –0.19 –0.03 0.21 –0.15 0.09 –0.01 –0.01 –0.05 0.09 –0.02 –0.01 –0.05 –0.10

* p < 0.01. LupusQoL: lupus quality of life questionnaire; SLICC: Systemic Lupus International Collaborating Clinics; ACR-DI: American College of
Rheumatology-Damage Index; SDI: SLICC/ACR DI.
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domains of the LupusQoL. It is perhaps not surprising that
the presence of general constitutional symptoms was related
to impaired domains of physical health and fatigue, espe-
cially as there is an item measuring fatigue in that system.
Activity in the musculoskeletal system may alter the
patients’ perceptions of the physical health, body image,
pain, and fatigue domains. Overall damage was, not surpris-
ingly, associated with poorer physical health, pain, and plan-
ning. More surprisingly, damage in the ocular system of the
SLICC ACR-DI was significantly correlated to the physical
health, pain, planning, and intimate relationship domains.
Ocular damage in SLE is most commonly due to cataracts
and is likely to be a marker of steroid therapy prescribed for
active SLE. Nevertheless, all these correlations, even if sta-
tistically significant, were weak and highlight the lack of
association between disease activity, damage, and HRQOL.
This lack of concordance between the 3 assessments of SLE
(disease activity, damage, and HRQOL) underlines that each
component measures different aspects of the effect of SLE
on the patient and that to fully assess a patient with SLE, we
need to measure not only disease activity and damage but
also HRQOL. Thus the newly developed and validated dis-
ease-specific HRQOL measure, the LupusQoL, provides
additional information to the clinical indices of activity and
damage.
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