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Abstract: Patient-reported outcome (PRO) instruments are widely used to assess quality of life
in Systemic Lupus Erythematosus (SLE) research, and there is growing evidence for their use in
clinical care. In this review, we evaluate the current evidence for their use in assessing quality of
life in SLE in both research and clinical settings and examine the different characteristics of the
commonly used PRO tools. There are now several well-validated generic and SLE-specific tools that
have demonstrated utility in clinical trials and several tools that complement activity and damage
measures in the clinical setting. PRO tools may help overcome physician–patient discordance in SLE
and are valuable in the assessment of fibromyalgia and type 2 symptoms such as widespread pain
and fatigue. Future work will identify optimal PRO tools for different settings but, despite current
limitations, they are ready to be incorporated into patient care.

Keywords: systemic lupus erythematosus; health-related quality of life; patient-reported outcomes;
clinical follow-up; outcome measures

1. Introduction

Systemic Lupus Erythematosus (SLE) is a chronic autoimmune condition that can lead
to inflammatory damage of multiple organ systems with clinical manifestations varying
from patient to patient [1]. Many patients experience a significantly reduced health-
related quality of life (HRQoL), citing fatigue, widespread pain and depression among
the most common and debilitating features of the disease [2,3]. It is now well recognised
that focusing on disease activity and damage does not allow a physician to adequately
quantify or address the patient experience of the disease [3,4]. Good disease control
does not guarantee improved quality of life in SLE patients, and failure to address this
concern may contribute to treatment non-adherence and/or interruptions [5,6]. Numerous
groups now advocate for the measurement of HRQoL and the use of patient-reported
outcome (PRO) measures in SLE clinical trials and increasingly in routine care, including
the American College of Rheumatology (ACR) [7], the European Alliance of Associations
for Rheumatology (EULAR) [8], the Outcome Measures in Rheumatology Clinical Trials
(OMERACT) [9] and the World Health Organisation (WHO) [10].

Despite the discordance between physician and patient assessment of SLE, literature
on HRQoL is still sparse compared to that on disease activity, organ damage and im-
munotherapeutics in SLE [11]. A major reason behind the suboptimal focus on HRQoL in
SLE management is the fact that HRQoL is a multi-dimensional concept without a concrete
definition [12]. If clinicians were to enquire about the factors that patients perceive to be
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most relevant to their HRQoL, these would be significantly variable. However, overarching
themes pertaining to HRQoL have been established, including the perceived impacts of
disease and its treatment on physical, emotional and social functioning [10,12]. A variety of
PRO tools have been used around the world in both clinical trials and routine care to help
clinicians assess and monitor HRQoL in SLE patients [13,14]. Lack of agreement on which
PRO to utilise along with real and perceived difficulties in their use in the clinical setting
has seen a poor uptake of these tools, even though their routine use was recommended by
OMERACT more than 20 years ago [9,15,16].

This focused review will consider the role of various generic and SLE-specific HRQoL
tools and their utility in both clinical trials and routine care. To date, SLE-specific tools
include Lupus Quality of Life (LupusQoL), Lupus Patient-Reported Outcome (LupusPRO),
SLE-Specific Quality of Life (SLEQoL), Lupus Quality of Life (L-QoL) and Lupus Impact
Tracker (LIT). All these tools have been validated for use in SLE patients but differ in
terms of their item numbers and the domains they encompass [13,14]. Conversely, generic
PRO tools were not designed to measure HRQoL in any specific disease population.
However, some of these tools including the 36-item Short-Form Health Survey (SF-36)
and the EuroQoL-5D (EQ-5D) have been widely utilised in SLE research due to their
domains aligning with those relevant to Lupus-related QoL. Generic PRO tools also have
the advantage of enabling comparison with other disease states. Currently, there are no
clear guidelines or evidence to help clinicians determine what is an optimal PRO, as well
as in which specific contexts [10,13].

Recently, two generic HRQoL instruments, Multi-Dimensional Health Assessment
Questionnaire (MDHAQ) and Patient-Reported Outcomes Measurement Information Sys-
tem (PROMIS) are gaining traction, with increasing studies demonstrating their validity
and utility in measuring HRQoL within the SLE population [13]. As they are not disease-
specific, these tools have greater potential in allowing for comparisons with other disease
populations or sub-cohorts within the SLE population such as patients with concomitant
fibromyalgia or newly termed features of “type 2 SLE”. This is clinically useful, as patients
with these symptoms are less responsive to traditional immunosuppressive agents [17].
In addition, these tools have multiple benefits for clinicians beyond measuring HRQoL.
For example, MDHAQ can be used to screen for Fibromyalgia (FAST3/FAST4 score) [18]
and assess patient’s flare status (RAPID3 score) [19,20]. Specific PRO tools have also been
used to assess SLE disease activity and damage [8,15]. In this review, we will provide a
summary of the major PRO tools that have been explored for the assessment of HRQoL in
SLE research and clinical practice.

2. SLE-Specific PRO Tools
2.1. LupusQoL

LupusQoL is an SLE-specific instrument measuring HRQoL that has undergone
extensive validation in the UK and has been widely adapted to other cohorts [21]. It has
been validated in a US sample of SLE patients [22] and also cross-culturally with cohorts
from Spain [23], Iran [24], Turkey [25], Italy [26], France [27], Venezuela [28] and China [29].
LupusQoL is a 34-item questionnaire that covers eight domains including physical health,
pain, planning, intimate relationships, burden to others, emotional health, body image and
fatigue. The recall period for each item is the preceding four weeks, and responses are
given on a 5-point Likert scale. The summary score is reported on a scale from 0 to 100,
with higher values indicating overall better HRQoL [21,30].

Draft items of this instrument were generated through the identification of recur-
ring themes in qualitative interviews with 30 SLE patients, alongside input from clinical
experts [30]. These were then re-assessed by 20 SLE patients whose feedback was incor-
porated to form the current questionnaire. Although information on readability was not
provided, the tool was shown to have good internal consistency, test–retest reliability,
concurrent validity and responsiveness to changes with patient-reported deterioration or
improvement in health status [31]. However, only six of eight LupusQoL domains were
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found to be sensitive to improvement of disease activity, and none to deterioration. Floor
effects (an inability of the PRO tool to detect true differences in HRQoL at the low end
of the scale and below) and ceiling effects (an inability of the instrument to identify true
differences in HRQoL at the high end of the scale and above) were mostly acceptable, aside
from the intimate relationships and planning domains [30].

Two studies (McElhone [32] and Devilliers [33]) have established definitions for mini-
mal clinically important difference (MCID) for LupusQoL domains. Using anchor-based
analysis, McElhone’s study determined that domain MCIDs ranged from −2.4 to −8.7 for
deteriorations and from 3.5 to 7.3 for improvements [32]. Devilliers’ study used a similar
approach and reported MCIDs ranging from −0.5 to −6.4 for deteriorations and from 1.1
to 9.2 for improvements [33]. Nantes and colleagues showed in a prospective study com-
prised of 78 disease-active SLE patients that the percentages of patients reporting changes
(improvements or deteriorations) across domains varied between MCID definitions, with
percentages for most domains being greater using Devilliers’ definition [34].

To date, LupusQoL has been used in five randomised–controlled clinical trials (RCTs).
Two Phase III trials assessing the efficacy and safety of Epratuzumab in SLE patients with
moderate-to-severe disease found no significant differences in various disease activity
scores or LupusQoL scores between the placebo and the treatment groups, at 48 weeks [35].
Moreover, a Phase 4 multi-centre RCT examining the efficacy and safety of Acthar Gel
in persistently active SLE patients demonstrated significant and clinically meaningful
improvements in LupusQoL scores for the pain, planning, and fatigue domains in those
who had higher disease activity levels [36]. Lastly, the remaining two clinical trials found
that upper limb exercises [37] and a digital therapeutic plus telehealth coaching interven-
tion [38] led to significant and clinically meaningful improvements in HRQoL as measured
by LupusQoL scores. LupusQoL was not designed for use in the clinical setting and has
not been studied as a PRO for use in routine care.

2.2. LupusPRO

LupusPRO is another SLE-specific tool that was developed in the United States to
account for the ethnically diverse population of SLE patients within this demographic [39].
It also incorporated feedback from both genders in its development and is written in
gender-neutral language. The tool itself is a 43-item questionnaire that encompasses not
only HRQoL domains such as lupus symptoms, cognition and body image but also non-
HRQoL domains including desires–goals, coping, social support and satisfaction with
care. For each item, patients respond using a 5-point Likert scale, and the total score will
range from 0 (worst QoL) to 100 (best QoL). Developers of LupusPRO have proposed
that, beyond its ability to assess QoL longitudinally, it is a useful screening tool to help
clinicians in determining important aspects of QoL (both health- and non-health related)
which could be addressed through initiating discussion or making appropriate referrals.
Another advantage is that it was created using recurring themes through patient feedback,
and thus the questionnaire is fairly SLE-specific and simple to comprehend [39]. However,
the feasibility of using this tool has not been formally evaluated, but this questionnaire
would likely be less favourable for use in busy clinics due to its relatively higher number
of items [15].

In an inception cohort comprising 323 SLE patients, adequate internal consistency and
reliability were found in all domains except for the lupus medication domain [39]. Test–
retest reliability was overall fair but particularly lower in some non-HRQoL domains and
the procreation domain. Construct validity of the LupusPRO was established through its
strong correlations with domains of SF-36, and criterion validity was demonstrated through
its correlations with various disease activity and damage measures [39]. It has been validated
in several different languages including Tagalog (Philippines) [40], Turkish (Turkey) [41],
Spanish (Spain) [42], French (Canada) [43], Italian (Italy) [44], Japanese (Japan) [45], Hindi
(India) [46], Arabic (Egypt) [47] and Chinese (Hong Kong) [48]. LupusPRO was found
to be valid and reliable within these populations and showed measurement equivalence.
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Interestingly, LupusPRO was shown to perform similarly across two differing samples of SLE
patients, one of which included an ethnically diverse urban cohort from Southern California,
whilst the other comprised an ethnically homogeneous rural cohort from the Philippines
using confirmatory factor analysis [49]. This demonstrates measurement equivalence for
LupusPRO across ethnically diverse and homogeneous populations.

Another advantage of LupusPRO is that it included patients with concomitant fi-
bromyalgia in its design to improve generalisability for the fatigue domain [39]. Recently,
an updated version of LupusPRO (LupusPRO v1.8) [50] was developed, in which the
Pain–Vitality domain was separated into three domains including sleep, pain and vital-
ity and was captured through the addition of six further items. This updated version
demonstrates acceptable face, content, convergent, discriminant and criterion validity
with acceptable internal consistency and reliability in all domains, except procreation and
coping. LupusPRO has only been used in two clinical trials to date [51,52]. One examined
the efficacy of an online training program focused on development of pain-coping skills
(PainTRAINER) in SLE Patients and reported meaningful improvements in LupusPRO
HRQoL scores in patients who received the intervention compared to those in the wait-list
control group at 9 weeks [51]. The other trial demonstrated significant improvements in
LupusPRO body image (BI) scores in patients with cutaneous involvement who received
a novel BI intervention that used a cognitive-based therapy approach compared to those
who did not. There was also significant improvement in scores of other HRQoL domains
including pain–vitality, cognition and lupus symptoms post-intervention compared to
baseline within the intervention group [52].

2.3. SLEQoL

SLEQoL is a 40-item questionnaire that was developed and validated in an English-
speaking cohort of SLE patients in Singapore [21,53]. Items were originally generated
by rheumatology experts and then modified according to feedback from 100 patients for
content validity. Responses for each item are given on a 7-point response scale and capture
the patient’s experience over the preceding week. Items encompass six domains including
physical functioning, activities, symptoms, treatment, mood and self-image. The summary
score is derived from the sum of all responses across these domains and ranges from 40 to
280, with higher scores denoting worse HRQoL. Regarding its psychometric value, SLEQoL
has been shown to have good internal consistency, test–retest reliability, construct validity
and responsiveness. However, it is limited by its significant floor effects, whereby patients
reported good perceived QoL beyond the instrument’s measurement capabilities. Authors
suggested that this could be addressed through co-administering another validated PRO
tool such as SF-36, although this would impose a higher time burden on both clinicians
and patients [53]. To date, cross-cultural adaptation and validation of SLEQoL has been
performed in Arabic (Egypt) [54], Thai (Thailand) [55], Chinese (China) [56] and Brazilian
Portuguese (Brazil) [57].

2.4. L-QoL

L-QoL is another tool that serves to assess quality-of-life in SLE patients but on a
needs-based approach [21,58]. It was originally developed and validated in the United
Kingdom in 2008 and since then has only been translated and validated in a Turkish SLE
cohort [59]. The tool comprises 25 questions which are answered in a “true/not true”
response format. Summary scores range from 0 to 25, with higher scores indicating worse
QoL. Content validity was achieved through items being generated via patient interviews
and being predominantly phrased in their own words. In the original study, L-QoL also
demonstrated excellent construct validity, internal consistency and test–retest reliability.
However, construct validity was examined against non-validated self-reported measures
of disease activity and severity. No validated physician assessments of these parameters
were employed, and thus further studies including these will be required to further clarify
the construct and discriminant validities of this tool [21,58]. Moreover, L-QoL has not been
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used in any clinical studies or research trials thus far, and its utility in patients with more
severe disease phenotypes is to be explored [21].

2.5. LIT

The Lupus Impact Tracker (LIT) is a 10-item PRO tool that was designed with the aims
of producing a simple but reliable PRO instrument to monitor the impact of SLE on the lives
of patients over time [60,61]. The questions cover seven key concepts including cognition,
lupus medications, physical health, pain/fatigue impact, emotional health, body image and
planning desires and goals. The questions were generated using a multi-step approach that
ultimately filtered out items with the highest psychometric value and strongest correlation
with overall wellbeing/disease activity/damage scores and that ranked most importantly
to patients from the 43-items of the LupusPRO. LIT was shown to have good internal
consistency, responsiveness and test–retest reliability, but there are no data on floor and
ceiling effects [14,60,61]. Cross-cultural validation has been displayed in Canada [62], south-
eastern US [63] and five European countries including Germany, Italy, Spain, Sweden and
France [64]. In addition, LIT was found to be a valid PRO tool in a multicultural Australian
cohort and could distinguish between groups of patients with active or inactive disease [16].
Similar findings were also recently observed in a single-centre but ethnically diverse cohort
of paediatric SLE patients [65]. In this paediatric study, LIT was deemed to be highly
patient-feasible, given all patients (100%, n = 46) had completed their forms in all visits (115
in total) with accurate self-scoring. In correspondence, developers of the LIT reported that,
among patients (pts) and physicians (phs) across 20 different centres, more than half agreed
that LIT was not burdensome (>80% pts, >60% phs), helped foster better communication
(>75% pts, >50% physicians) and facilitated discussion about the impact of SLE on QoL
(>80% pts, >70% phs) [61].

3. GENERIC PRO Instruments
3.1. SF-36

The Medical Outcomes Study Short Form 36 (SF-36) is one of the most widely used
generic HRQoL measurements in SLE. It consists of 36 question items grouped across
8 domains (physical functioning, general health, mental health, vitality, role physical, role
emotional, bodily pain and social functioning) and can be expressed as two summary
scores (physical and mental health component, PCS and MCS, respectively). Individual
domain scores are then transformed into a scale ranging from 0 (worst) to 100 (best).
As a generic questionnaire, it has the advantage of enabling comparisons with healthy
population norms and other chronic diseases. This is particularly important, as patients
with SLE have a significantly reduced QoL across all health domains when compared to
other conditions [66].

The SF-36 has been extensively validated in various SLE populations over the last
25 years with good results [34,67–70]. As such, it has essentially become a gold standard
among HRQoL instruments for validating other generic PRO tools such as PROMIS and
MDHAQ. The SF-36 has been incorporated into clinical trials and randomised controlled
trials (RCTs) to assess the efficacy of new therapies for SLE. For example, SF-36 scores were
used as a major secondary end point in the BLISS trials, which facilitated the approval
of belimumab after establishing its efficacy and safety in active SLE patients [71]. The
SF-36 has remained the most widely used generic PRO instrument for clinical trials in-
volving biologics, including rituximab [72,73], abatacept [74,75], cyclophosphamide [76],
eprutuzumab [77] and sirukumab [78].

The need for a HRQoL tool as a key indicator in the routine clinical monitoring of SLE
is becoming increasingly recognised in the literature [79,80]. Although not designed for
clinical use, SF-36 remains an option, given its widespread use and international validation
for a range of chronic diseases [79]. However, there are limited data regarding the actual use
of SF-36 in routine clinical practice for SLE. A Canadian SLE clinic reported only minimal
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change in SF-36 scores over an 8-year period [81]. Despite the extensive validation and use
in research settings, the use of the SF-36 in a purely clinical context remains limited.

Further studies examining the longitudinal responsiveness of SF-36 have yielded
conflicting results [33,69,70,82]. One study demonstrated that social functioning and
MCS scores were minimally responsive in patients with worsening disease damage [70].
Devilliers’ study in 2015 also showed that the LupusQoL was more responsive to changes in
QoL than the SF-36 [33]. Given the complex multifaceted nature of SLE, it is not surprising
that social and emotional nuances are perhaps more accurately captured and tracked by
disease-specific or at least rheumatology-specific PRO tools. Furthermore, the SF-36 is
relatively time-consuming to complete, and the scoring system is difficult in a busy clinical
setting, requiring computer programming software. The SF-36 is likely to remain more
appropriate in short- to medium-term clinical studies than in routine clinical use.

3.2. EQ-5D

The EuroQoL five-dimensional (EQ-5D) is a simple and standardised questionnaire
which can yield clinical and economic data. It tackles the five domains of mobility, self-
care, usual activities, pain and discomfort, and anxiety and depression using three-point
response scales, which are then converted to a summary score from 0 (worst) to 1.0 (best).
There is an additional visual analogue scale measuring the patient’s health perception
from 0 (worst) to 100 (best). The EQ-5D has demonstrated favourable psychometric
properties and exhibits satisfactory criterion validity, convergent validity and sensitivity to
self-reported change in health [83]. Construct validity was also proven against equivalent
domains in disease-specific PROs in a cohort of 240 patients; however, the same study
also reported significant ceiling effects [84]. The EQ-5D has been used alongside the
SF-36 in multiple clinical studies [85,86], as well as for comparison between rheumatic
groups [87,88].

The EQ-5D has utility in forming economic appraisals rather than in just simply
measuring HRQoL. Different utility values are generated from different health outcomes to
calculate quality-adjusted life-years (QALYs) using the time trade-off method (TTO). This
method has been validated against direct utility instruments in a cohort of 245 consecutive
SLE patients in China [89]. As such, the EQ-5D has enabled economic appraisals and
cost studies involving SLE patients [90–92]. For example, one Italian study demonstrated
belimumab to be cost-effective (32,859 euros per QALY) [91]. However, it is unlikely that
these benefits can be translated to a routine, patient-focused clinical setting.

3.3. PROMIS

PROMIS (Patient-Reported Outcomes Measurement Information System) is a rela-
tively recent initiative developed by the NIH (National Institutes of Health) aimed at
measuring PROs across various medical conditions [93]. It consists of question items
from the eight core domains examining fatigue, pain intensity, pain interference, physical
function, sleep disturbance, anxiety, depression and ability to participate in social roles
and activities. Unlike conventional PRO tools, PROMIS also enables the application of the
item response theory (IRT) and computerised adaptive testing (CAT) in order to develop
calibrated item banks for more precise and efficient outcome measures [94].

PROMIS is not disease-specific, and as such, its content relevance to SLE needs to
be examined. A study comprised of multi-ethnic English-speaking Asian individuals
demonstrated that the eight core PROMIS domains largely aligned with the pertinent
issues faced by patients with SLE [95]. However, this study also identified content gaps
such as family burden, stigma and discrimination, although this may have been influenced
by the demographics of the study cohort. There has been a paucity of further studies
specifically analysing the content relevance of PROMIS to SLE in different populations.

One of the first studies to evaluate the validity of PROMIS in SLE was conducted in a
childhood-onset SLE population. Most notably, it found that PROMIS demonstrated inter-
nal consistency and construct validity, despite taking less than five minutes to complete [96].
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Since then, the body of literature has grown, with further studies in the adult SLE popula-
tion showing similar results [97,98]. The California Lupus Epidemiology Study (CLUES)
consisted of a racially and linguistically diverse cohort of 431 individuals. In this cohort,
the PROMIS was able to demonstrate consistent reliability across racial/ethnic/language
groups and was able to correlate well with the SF-36 [97]. Floor effects were minimal,
and it was noted that ceiling effects were prevalent, especially in Social Health measures,
which could adversely affect longitudinal effectiveness. The PROMIS has been shown to
be sensitive to change in patient-reported improvement or worsening (effect size >|0.27|);
however, this was only examined across physical and mental health domains [99]. Further
studies are required to investigate the responsiveness to change in the social health domain.

One of the advantages of PROMIS is that it encompasses a wide variety of domains, de-
spite placing a reduced burden on the patient. As such, PROMIS has been increasingly used
in studies to investigate a range of SLE symptoms including pain [51], fatigue [100,101], de-
pression [102], quality of life [103], cognitive impairment [104] and sleep quality [105]. Most
notably, some of these symptoms such as cognitive impairment and sleep resonate strongly
with SLE patients yet are known to be content gaps in other generic questionnaires [106].
Furthermore, the standardised metric of PROMIS also enables direct comparisons between
SLE and other rheumatological or chronic conditions. Interestingly, the validity of PROMIS
in fibromyalgia was found to be markedly lower when compared to OA, RA and SLE in
a rheumatology cohort [107]. No studies to date have examined the use of PROMIS in
concomitant fibromyalgia in SLE specifically. Further studies of PROMIS, including in
RCTs and routine clinical care, are anticipated.

3.4. MDHAQ

The MDHAQ is a double-sided one-page questionnaire developed in rheumatology
practice and contains six core measures. Pain, patient global and fatigue are scored on
a 0–10 VAS, whereas function, joint count and symptom checklist are scored between
0 and 10, 0 and 48 and 0 and 60, respectively. Various scores can be calculated from
the MDHAQ, including RAPID3, an index that incorporates three of the MDHAQ items,
i.e., function, pain and patient global. The MDHAQ and RAPID3 are well validated in
rheumatoid arthritis and other rheumatic diseases, including several studies supporting
their utility in SLE. An American study supported the use of MDHAQ/RAPID3 in a cohort
of 161 SLE patients in routine care [20]. The study reported robust internal consistency
reliability (Cronbach’s alpha 0.88), validity and responsiveness to change for MDHAQ
items and the RAPID3. However, the study noted significant floor effects compared
to similar studies in the rheumatoid arthritis population. The RAPID3 will inherently
align more strongly with the RA phenotype, where painful joints can significantly impact
function, whereas the multisystem complexity of SLE may not translate as effectively to
RAPID3 scores.

MDHAQ is rheumatology-specific rather than generic or SLE-specific, which gives
it a unique advantage in examining the interplay between different rheumatic diseases.
For example, it has been shown to be able to provide clues of concomitant fibromyalgia
in SLE [18]. This is particularly important in the context of SLE, where there may be a
high prevalence of non-inflammatory symptoms, characteristic of type 2 SLE. Recently,
the concept of type 1 and type 2 SLE was proposed [108], whereby type 1 entails autoim-
mune and organ damage, whilst type 2 SLE is driven by symptoms typically observed
in fibromyalgia. Type 2 symptoms of fatigue, myalgia, mood disturbance and cognitive
function are typically not responsive to immunosuppression and thus crucial to recognise
to avoid over-treatment and guide appropriate management.

The precise role of the MDHAQ in SLE is still yet to be fully established. The MDHAQ
can be given to all patients in the waiting room of a rheumatology clinic regardless of their
precise diagnosis, making it feasible in busy clinical settings. It is quick to complete and
interpret in the clinic. It differs from typical HRQoL tools in that it has also been shown
to reflect inflammatory disease activity and clinical improvement [19,109]. The utility of
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MDHAQ is multifaceted, much like SLE itself, as long as scores are interpreted in the
context of traditional patient workups.

4. Discussion

There are numerous well-validated tools for measuring HRQoL in people with SLE,
both disease-specific and generic (Table 1). These instruments have become essential in clin-
ical trials of SLE, acknowledging that disease activity and damage are insufficient measures
of the patient experience of living with the disease [13,14]. The use of an HRQoL tool has
long been recommended by leading rheumatology groups including ACR [7], EULAR [8]
and OMERACT [9] and indeed would seem mandatory for regulatory approval of new
therapeutics. Despite their importance, there is no single instrument that is universally
accepted as the gold standard for capturing every aspect of HRQoL in people with SLE.
In general, the SF-36 and EQ-5D have been widely used due to their broad acceptance
and application to numerous populations and diseases. Several SLE-specific tools have
been used in the assessment of therapeutic strategies, with some evidence for increased
sensitivity to change (when compared with SF36), making them appealing options in the
clinical trial setting [13,14]. Further research is needed to determine the optimal instrument
for assessing HRQoL in SLE.

Despite their widespread use in the research setting, measures of HRQoL remain un-
derutilised in many clinical settings [11,15]. There are several real and perceived challenges
to their use, including the complexity of the instruments, as well as the time and expertise
needed to administer the instruments, calculate and interpret the results. These challenges
have led to the development of more clinically focused tools, (such as MDHAQ [19,20]) and
computerised adaptive questioning (PROMIS [93–96,103]) that sacrifice comprehensive
assessment for the sake of practicality. Again, there is no single measure that is appropriate
to all circumstances, though we would argue that despite this limitation, some form of
measurement is better than none. Given that disease activity and damage may not capture
the most prevalent and concerning symptoms that matter to people with SLE [3,4], it would
seem prudent to attempt documentation of the patient’s concerns. More work is needed to
determine which instruments best capture this and are sensitive to change whilst remaining
practical and convenient for both the patient and the clinician.

The concept of ‘type 1’ and ‘type 2’ lupus symptoms has recently been proposed as a
method of categorising symptoms and acknowledging the disparity between physician
and patient assessment of SLE [17,108]. This proposal essentially acknowledges that
‘type 1’ symptoms (often considered inflammatory) are different from ‘type 2’ symptoms
(fatigue, widespread pain, sleep disorders, depression and anxiety, frequently considered as
fibromyalgia) that are prevalent in SLE. Incorporating PRO tools into patient management
allows for documentation and validation of these symptoms, which may help bridge the
gap between physician and patient assessment of the disease. Patient-reported instruments,
interpreted by clinicians experienced in the care of people with SLE, aid in the recognition of
fibromyalgia and type 2 symptoms, which may in turn allow for more accurate assessment
of disease activity and inform treatment decisions. Whilst challenges remain in determining
whether these measures accurately quantify severity and are sensitive to change, they seem
sensible additions to patient-centred care.

In this review, we have highlighted the evolving role of PROs in the assessment of
HRQoL in people with SLE, in both research and clinical settings. Many options now
exist that have been validated in the trial setting, with increasing evidence for several
PROMs in clinical practice. Further work is anticipated to better define the optimal tool for
various clinical settings. Despite this limitation, integrating PROMs into clinical practice
complements disease activity and damage measures and enhances patient-centred care.
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Table 1. Summary table of PRO instruments validated for use in SLE.

HRQoL
Tool Country Year Purpose and Content Time Burden Number of

Items Response Summary
Score Recall Period Strengths Weaknesses

Generic

SF-36
[67] US 1990

Self-report measure QOL in
various populations. Eight

domains (physical
functioning, general health,
mental health, vitality, role

physical, role emotional,
bodily pain, and social
functioning) and two

summary scores (physical
and mental health

component)

Respondent:
<10 min. Ad-
ministration:

<10 min.

36 3–6 point
response scale

0–100 (higher
scores = better

QoL)
4 weeks

Most extensively
studied and validated

generic PRO tool in
SLE. Has been used in
multiple clinical trials.
Facilitates comparison

with other diseases.

Time-consuming and
difficult scoring

system.
Questionable
longitudinal

responsiveness.

EQ-5D
[83] UK 1994

Generic questionnaire for
clinical and economic

appraisal. Five dimensions of
health: mobility, self-care,
usual activities, pain and
discomfort, anxiety and

depression

Respondent:
<5 min. Ad-
ministration:

<5 min

6 3-point
response scale

0–100 (higher
scores = better

QoL)
1 day

Allows for economic
evaluation. Has been
used in clinical trials.

Encompasses fewer
domains.

MDHAQ
[20] US 1999

Assessment and monitoring
of patients with rheumatic

diseases

Respondent:
<10 min. Ad-
ministration:

<5 min

4 core items

Variable—
Visual

analogue
scores,

checklists,
4-item

response
scales

0–10 for
individual

items
(Function,

Pain, Patient
Global)

Also utilises
composite

indices, e.g.,
RAPID3

Variable—Day
(joint count) to

week
(function) to

month
(systems
review)

Rheumatology-
specific, allowing for
analyses of specific

sub-cohorts, e.g.,
concomitant

fibromyalgia in SLE. A
single double-sided

page. Simple to
calculate.

Minimally studied
and validated in SLE

cohorts.

PROMIS
[95,103] US 2004

Standardised HRQoL
measure. PROMIS29 covers
eight domains (fatigue, pain
intensity, pain interference,

physical function, sleep
disturbance, anxiety,

depression and ability to
participate in social roles and

activities)

Respondent:
<10 min. Ad-
ministration:

<10 min

Variable: 10
(PROMIS10),

29
(PROMIS29)

5-item
response scale

T-score
compared to
US general
population

1 week

Enables comparisons
across a wide range of
domains. Allows for
item response theory

and computer adaptive
tests.

Significant ceiling
effects. Difficult to

score.
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Table 1. Cont.

HRQoL
Tool Country Year Purpose and Content Time Burden Number of

Items Response Summary
Score Recall Period Strengths Weaknesses

SLE-
Specific

LupusQOL
[30] UK 2017

To measure disease-specific
HRQoL in adult patients
with SLE. It covers eight

domains including physical
health, emotional health,

body image, pain, planning,
fatigue, intimate

relationships and burden to
others

Respondent:
<10 min. Ad-
ministration:

<5 min

34 5-point Likert
response scale

0–100 (higher
score = better

QoL)
4 weeks

Most extensively
studied and validated
SLE-specific PRO Tool.

Has been used in
multiple clinical trials
and studies. Has been

translated and
validated in the most

languages of PRO
tools.

Can be
time-consuming.

LupusPRO
[39] US 2012

To assess HRQoL in
ethnically heterogeneous SLE

populations and provide a
gender-neutral PRO tool.

Includes both HRQoL
domains (lupus symptoms,
lupus medications, physical

health, emotional health,
pain-vitality, procreation,

cognition, body image) and
non-HRQoL domains
(desires/goals, social

support, coping, satisfaction
with care)

Respondent:
Not reported.
Administra-

tion: Not
reported

43 5-point Likert
response scale

0–100 (higher
score = better

QoL)
4 weeks

Was designed to
accommodate

ethnically
heterogenous

populations of SLE and
also provides a

gender-balanced PRO
tool for SLE patients.
Also encompasses

non-HRQoL domains.

Has the most items
of all SLE-Specific
PRO tools and is

thus
time-consuming.

Has not been widely
used in clinical trials

to date.

SLEQoL
[53] Singapore 2005

To assess HRQoL in SLE
patients. It covers six

domains including physical
functioning, activities,

symptoms, treatment, mood
and self-image.

Respondent:
<5 min. Ad-
ministration:
Not reported

40 7-point
response scale

40–280 (higher
score = worst

QoL)
1 week

Has good internal
consistency, test–retest

reliability, construct
validity and

responsiveness to
change.

Significant floor
effects, requires a

second PRO tool to
address this and is

thus both
time-consuming and
less feasible. Has not

been validated in
more ethnically

diverse SLE
populations.
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Table 1. Cont.

HRQoL
Tool Country Year Purpose and Content Time Burden Number of

Items Response Summary
Score Recall Period Strengths Weaknesses

L-QoL
[58] UK 2008

To assess HRQoL in SLE
patients on a needs-based

approach.

Respondent:
<5 min. Ad-
ministration:
Not reported

25
Dichotomous.

“True/Not
True”

0–25 (higher
score = worst

QoL)

Nil
(needs-based

model)

Relatively simple and
feasible to complete,

given the dichotomous
responses and lower

item numbers.
Constructed on a

needs-based model.

Construct and
discriminant

validities need to be
further explored.

Has not been used in
any clinical trials or

SLE cohort studies to
date.

LIT [60] US 2014
Short, simple and feasible
PRO tool that monitors the

impact of SLE over time

Respondent:
<5 min.

Administra-
tion:<5 min

10 5-point Likert
response scale

0–100 (higher
score = worst

QoL)
4 weeks

Shortest, simplest and
most feasible

SLE-specific PRO tool
that has been

extensively validated.
Demonstrates

responsiveness to
disease activity and

can be used in
paediatric SLE.

May miss certain
aspects of HRQoL in
SLE patients due to

its brevity.

Abbreviations: EQ-5D; European Quality of Life Five-Dimensional, LIT; Lupus Impact Tracker, L-QoL; Lupus Quality of Life Questionnaire, LupusPRO; Lupus Patient-Reported Outcome, LupusQOL; Lupus
Quality of Life, MDHAQ; Multi-Dimensional Health Assessment Questionnaire, PRO; Patient-Reported Outcomes, PROMIS; Patient-Reported Outcomes Measurement Information System, QOL; Quality of Life,
SF-36; 36-item Short-Form Health Survey, SLE; Systemic Lupus Erythematosus, SLEQoL, Systemic Lupus Erythematosus Quality of Life.
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