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Abstract

Background: Healthcare quality for systemic lupus erythematosus (SLE) is a modifiable target for improving patient
outcomes. We aimed to assess the quality of care processes in different clinic settings, comparing a subspecialty lupus
clinic with hospital-based and private general rheumatology clinics.

Methods: Patients with SLE (n = 258) were recruited in 2016 from a subspecialty lupus clinic (n = 147), two hospi-
tal general rheumatology clinics (n = 56) and two private rheumatology clinics (n = 55). Data were collected from
medical records and patient questionnaires. Quality of care was assessed using 31 validated SLE quality indicators
(Ql) encompassing diagnostic work-up, disease and comorbidity assessments, drug monitoring, preventative care
and reproductive health. Per-Ql performance was measured as a percentage of patients that met the QI relative to
the number of patients eligible. Per-patient QI performance was calculated as a percentage of Qls met relative to the
number of eligible Qls for each patient. Per-Ql and per-patient QI performance were compared between the three
clinic settings, and multiple regression performed to adjust for sociodemographic, disease and healthcare factors.

Results: Per-Ql performance was generally high across all clinic settings for diagnostic work-up, comorbidity assess-
ment, lupus nephritis, drug monitoring, prednisolone taper, osteoporosis and pregnancy care. Median [IQR] per-
patient performance on eligible Qls was higher in the subspeciality lupus clinic (66.7% [57.1-74.1]) than the hospital
general rheumatology (52.7% [47.5-58.1]) and private rheumatology (50.09% [42.9-60.9]) clinics (p <0.001) and the
difference remained significant after multivariable adjustment. The subspecialty lupus clinic recorded higher per-

Ql performance for documentation of disease activity, disease damage, cardiovascular risk factor and drug toxicity
assessments, pre-immunosuppression hepatitis and tuberculosis screening, new medication counselling, vaccina-
tions, sun avoidance education and contraception counselling.

Conclusions: SLE patients managed in a subspecialty lupus clinic recorded higher per-patient QI performance com-

pared to hospital general rheumatology and private rheumatology clinics, in part related to better documentation on
certain Qls.
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Background

Systemic lupus erythematosus (SLE) is a chronic mul-
tisystem autoimmune disease characterised by a wide
range of manifestations, from relatively mild cutane-
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disease. It is associated with significant morbidity and
premature mortality [1]. Patients may be burdened by
disease activity, treatment effects and long-term com-
plications such as organ damage [2, 3], with resultant
impaired health-related quality of life [4, 5]. As such,
management is complex, with frequent health care
interactions [6] and disparate patient outcomes.

Healthcare quality is an important potential focus
for improving patient outcomes in SLE and can be
assessed at different levels of healthcare using struc-
tural, process, or outcome measures [7]. Studies on
structural aspects of SLE healthcare quality have
largely looked at issues of access to care, and studies
on outcomes of care have looked at impacts on dis-
ease activity, damage accrual and patient satisfaction
[8]. Processes of care, the most commonly studied
aspect of healthcare quality, refers to the interactions
between healthcare professionals and patients and can
be assessed using quality indicators (QI) [8]. Bench-
marking performance on QIs allows for intervention
with policies and pathways to ensure standardised
care. There are at least two validated SLE QI sets that
measure disease-specific processes of care [9, 10], and
which can be utilised to identify gaps in SLE health-
care quality as areas for improvement. Higher perfor-
mance on SLE QIs has been shown to be associated
with lower disease activity [11] and to be protective
against disease damage accrual in at least two inde-
pendent cohorts [11, 12]. Delivery of high-quality care
requires clear documentation [13-16] and such docu-
mentation is essential to pass certain SLE QlIs.

Disease-specific subspecialty clinics have been
shown to provide better quality of care in other
chronic diseases such as diabetes, heart disease and
certain cancers [17-19]. This is likely due to the avail-
ability of experienced subspecialists, multidisciplinary
teams and efficient care pathways. A few studies have
suggested superior performance of tertiary academic
centres [20, 21], and more specifically, subspecialty
lupus clinics in the provision of quality SLE care [22].
However, this has so far only been assessed in the
United States (US), where medical insurance status is
known to be a confounder of the quality of SLE care
received [23-25]. Comparison of models of care may
be informative under a universal healthcare system, in
which access to care is not constrained by insurance.

In this study, we aimed to evaluate documented and
patient-reported performance on SLE QIs in a sub-
specialty lupus clinic compared with hospital general
rheumatology and private rheumatology clinics in a
universal healthcare setting.
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Methods

Study design and participants

In this cross-sectional study, we recruited patients in
2016 from three clinic settings in Melbourne, Australia,
including a subspecialty lupus clinic (SLC), two public
hospital general rheumatology clinics (HRC) and two
private rheumatology practice clinics (PRC). Patients
were deemed eligible if they were over 18 years old and
able to consent, met American College of Rheumatology
1997 (ACR) or Systemic Lupus International Collaborat-
ing Clinics 2012 (SLICC) classification criteria for SLE
[26, 27], and had at least 12 months duration of follow-
up with access to electronic medical records. Eligible
patients were either recruited at point-of-care at their
rheumatology clinic appointment or if they returned a
mailed invitation.

Procedures and variables

Quality of care was assessed using two sets of SLE
QIs from the European League Against Rheumatism
(EULAR) and the US [9, 10]. Together, these 31 QIs
comprehensively cover SLE care, including diagnostic
work-up, disease and comorbidity assessment, drug mon-
itoring, preventative care and reproductive health (Sup-
plementary Table 1). All QIs and eligibility were scored
nominally (yes/no) as per their defined periods via review
of all electronic outpatient medical records until their
recruitment (Clinical Record Form in Supplementary
Table 2). Assessment of QI performance was done by an
investigator external to the clinic settings. Additionally,
patient self-report for amenable QIs was collected using
paper questionnaires (Supplementary Table 3) either
mailed or distributed to participants prior to their clinic
appointment. Demographic, socioeconomic, disease and
healthcare access data were gathered from either medical
record review, patient questionnaire, or from the Austral-
ian Lupus Registry and Biobank (ALRB) database [28] for
the SLC patients. Baseline disease activity was assessed
using SLE Disease Activity Index 2000 (SLEDAI2K) [29]
and irreversible organ damage using SLICC Damage
Index (SDI) [30] by the principal investigator for the HRC
and PRC patients and obtained from the ALRB database
for the SLC patients.

Outcomes

Per-QI performance was measured as a percentage of
patients that met the QI relative to the total number of
patients eligible. This was performed both for results by
medical record review and patient self-report, to evaluate
differences in medical documentation and patient recall.
Per-patient QI performance was calculated as a percent-
age of QIs met relative to the total number of eligible QIs
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for each patient. In calculating the per-patient QI perfor-
mance including patient self-report, if there was incon-
sistency between documentation and patient self-report
and there was not a documentation requirement for a
pass, then a pass on one modality was counted as a pass
for that QL.

Statistical analyses

Statistical analyses were performed using STATA ver-
sion 16.1. Per-QI performance was compared between
the clinic settings by the chi-square test. We performed
multiple logistic regression for select QIs that were ame-
nable to further analysis. Because some individual QIs
were excluded from multiple logistic regression analysis
due to small number of observations, we also calculated
per-patient QI performance.

Per-patient QI performance was compared between the
three clinic settings by the non-parametric Kruskal-Wal-
lis test. We performed multiple linear regression of per-
patient QI performance, adjusting for demographic (age,
gender, ethnicity), socioeconomic (education, income),
disease (disease duration, ACR phenotype, baseline SDI
and SLEDAI2K) and healthcare (hospital insurance, fam-
ily physician visits, rheumatologist visits) factors in addi-
tion to clinic setting. Regression model performance was
assessed using residual versus fitted plot (Supplementary
Figure 1), which showed that the model fitted the data
well.

Results

There were 258 patients recruited (147 SLC, 56 HRC
and 55 PRC). Baseline characteristics according to clinic
setting are outlined in Table 1. Patients from PRC were
more likely to be older, Caucasian, to have private insur-
ance and longer disease duration, when compared to
SLC and HRC patients. Furthermore, they were less
likely to have renal manifestations or be treated with
immunosuppressants.

Median [IQR] per-patient QI performance was sig-
nificantly higher in the SLC (66.7% [57.1-74.1]) than the
HRC (52.7% [47.5-58.1]) and PRC (50.0% [42.9-60.9])
settings (p <0.001) (Table 2). This difference was also
observed when the per-patient QI performance was
calculated including patient self-report (SLC 73.1%
[65.2-80.0] vs HRC 68.1% [60.4-71.8] vs PRC 63.2%
[55.0-68.4], p <0.001). Sub analysis on the EULAR QIs
also revealed significantly higher per-patient QI perfor-
mance in the SLC compared to the HRC and PRC set-
tings (p <0.001), regardless of whether medical record
review or patient self-report data were used (Table 2).
Per-patient performance on the US QIs by medical
record review was significantly higher in the SLC than
HRC or PRC settings (p <0.001). However, there was no
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statistically significant difference in per-patient US QI
performance between the clinic settings when patient
self-report was included (p = 0.34) (Table 2). After
adjustment for demographic, socioeconomic, disease and
healthcare access determinants, clinic setting statistically
significantly predicted per-patient QI performance with
coefficients (95% confidence interval) of —13.3 (—17.8,
—8.9) for HRC, and —11.5 (—16.4, —6.7) for PRC, when
compared to SLC (p <0.01) (Supplementary Table 2).
Other significant variables included renal involvement (p
<0.01), which was a positive predictor of per-patient QI
performance, and disease duration (p <0.01) and serositis
(p <0.05), which were negative predictors (Supplemen-
tary Table 4).

Performance was high (>85%) across all clinic settings
for diagnostic work-up, comorbidity assessment, lupus
nephritis, baseline and monitoring pathology for medi-
cations, prednisolone taper, osteoporosis and pregnancy
QIs (Table 3). The PRC setting scored better at ophthal-
mologic screenings for patients on hydroxychloroquine
(p = 0.003) or glucocorticoids (p = 0.007) while the HRC
setting was better at performing disease monitoring tests
(p <0.001) (Table 3). The SLC recorded higher perfor-
mance than HRC and PRC for documentation of cardio-
vascular risk factor assessment (p <0.001), drug toxicity
assessment (p <0.001), pre-immunosuppression hepatitis
and tuberculosis screening (p = 0.01), new medication
counselling (p <0.001), vaccinations (p <0.001), sun avoid-
ance education (p = 0.01), and contraception counselling
(p <0.001) (Table 3). Furthermore, the SLC consistently
recorded validated assessments of disease activity and
disease damage while neither of the other settings did so
(p <0.001) (Table 3). None of the clinics performed vali-
dated assessments of quality of life at each visit.

There was higher per-QI performance via patient self-
report than via medical record review for the following
QIs: hydroxychloroquine and glucocorticoid ophthalmo-
logic screening, pneumococcal vaccination, sun avoid-
ance counselling and contraception counselling (Table 4).
In contrast, there was higher QI performance via medi-
cal record review than patient self-report for drug tox-
icity assessment. Patient self-report and medical record
review results were similar for the calcium and vitamin D
supplementation QL.

After adjusting for demographic, socioeconomic, dis-
ease and healthcare access variables, when compared
to SLC, patients in the HRC were less likely to receive
documented care consistent with the following QlIs: car-
diovascular risk factor assessment (OR 0.18 (0.06, 0.48),
p <0.01), new medication counselling (OR 0.03 (0.01,
0.12), p <0.01), sun avoidance counselling (OR 0.07 (0.01,
0.75), p <0.05) and contraceptive counselling (OR 0.06
(0.01, 0.44), p <0.01). Patients in the PRC were less likely
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Table 1 Baseline characteristics according to clinic setting
Baseline characteristics SLC HRC PRC
N =147 N =56 N =55
Age (mean (SD)) 44,1 (14.3) 48.7 (14.7) 53.9(14.3)
Female gender (N (%)) 124 (84.4%) 50 (89.3%) 52 (94.5%)
Ethnicity
Caucasian 82 (55.8%) 39 (69.6%) 46 (83.6%)
Asian 54 (36.7%) 4 (25.0%) 8 (14.5%)
Other 11 (7.5%) 3(5.4%) 1(1.8%)
Education
Primary 14 (9.7%) 4.(7.7%) 2 (3.6%)
Secondary 49 (33.8%) 7 (32.7%) 20 (36.4%)
Tertiary 82 (56.6%) 31 (59.6%) 33 (60.0%)
Income
<35k perannum 35 (29.7%) 12 (30.8%) 9 (20.9%)
35k-<70k per annum 47 (39.8%) 11 (28.2%) 18 (41.9%)
>70k per annum 36 (30.5%) 16 (41.0%) 16 (37.2%)
Private hospital insurance 54 (36.7%) 17 (32.7%) 37 (67.3%)
Private extras insurance 43 (29.7%) 13 (25.0%) 34 (61.8%)
Current smoker 21 (14.7%) 8 (15.4%) 3 (5.5%)
Disease duration in years (median [IQR]) 10.0 (5.0-18.0) 8.0 (3.0-17.0) 17.0 (10.0-21.0)
ACR criteria®
Malar rash 4 (50.3%) 16 (28.6%) 15 (27.3%)
Discoid rash 6 (10.9%) 3 (54%) 3(5.5%)
Photosensitivity 9 (40.1%) 21 (37.5%) 12 (21.8%)
Oral ulcers 55 (37.4%) 0(17.9%) 12 (21.8%)
Arthritis 107 (72.8%) 46 (82.1%) 40 (72.7%)
Serositis 58 (39.5%) 11 (19. 6%) 4 (7.3%)
Renal 61 (41.5%) 18 (32.1%) 3(5.5%)
Neurologic 13 (8.8%) 6 (10.7%) 8 (14.5%)
Haematologic 74 (50.3%) 22 (39.3%) 21 (38.2%)
Immunologic 126 (85.7%) 44 (78.6%) 36 (65.5%)
ANA 147 (100.0%) 56 (100.0%) 55 (100.0%)
SDI score (median [IQR]) 1.0 (0.0-3.0) 1.0 (0.0-2.0) 1.0 (0.0-1.0)
SLEDAI score (median [IQR]) 40 (2.0-6.0) 2.0 (0.0-4.0) 2.0(0.0-2.0)
Medications
Glucocorticoids 70 (47.6%) 31 (55.4%) 22 (40.0%)
Hydroxychloroquine 124 (84.4%) 45 (80.4%) 45 (81.8%)
cDMARDs 87 (59.2%) 33 (58.9%) 24 (43.6%)
bDMARDs 14 (9.5%) 4(7.1%) 1(1.8%)
Number of family physician visits per year
Annually or less 1(22.8%) 9(17.3%) 7 (12.7%)
6 monthly 8 (27.9%) 10 (19.2%) 16 (29.1%)
3 monthly 37 (27.2%) 21 (40.4%) 1(20.0%)
2 monthly or more 0(22.1%) 2 (23.1%) 21 (38.2%)
Number of rheumatologist visits per year (median [IQR]) 4.0 (3.0-5.0) 4.0 (2.0-4.5) 2.0(1.0-3.0)

Abbreviations: ACR American College of Rheumatology, ANA Antinuclear antibody, b(DMARDs Biologic disease modifying anti-rheumatic drugs, cDMARDs Conventional
disease modifying anti-rheumatic drugs, HRC Hospital general rheumatology clinic, PRC Private rheumatology clinic, SLC Subspecialty lupus clinic, SLEDAI Systemic
Lupus Erythematosus Disease Activity Index, SDI Systemic Lupus International Collaborating Clinics/ American College of Rheumatology Damage Index

@ ACR criteria included to demonstrate SLE phenotype on an ‘ever-present’ basis
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Table 2 Per-patient QI performance according to clinic setting
Quality indicator performance SLC HRC PRC p value
(median [IQR]) (n=147) (n =56) (n =55)
All quality indicators
EMR only 66.7% [57.1-74.1] 52.7% [47.5-58.1] 50.0% [42.9-60.9] <0.001
Combined EMR and PSR 73.1% [65.2-80.0] 68.1% [60.4-71.8] 63.2% [55.0-684] <0.001
EU quality indicators
EMR only 66.7% [55.6-75.0] 45.5% [37.5-50.0] 44.4% [33.3-54.5] <0.001
Combined EMR and PSR 66.7% [60.0-77.8] 54.5% [45.5-57.8] 44.4% [36.4-55.6] <0.001
US quality indicators
EMR only 66.7% [57.1-75.0] 58.3% [51.9-69.6] 61.5% [50.0-68.8] <0.001
Combined EMR and PSR 76.9% [69.2-84.6] 80.0% [70.0-88.2] 80.0% [70.0-87.5] 0.34

Abbreviations: EMR Electronic medical record review, EU European, HRC Hospital general rheumatology clinic, PRC Private rheumatology clinic, PSR Patient self-report,

SLC subspecialty lupus clinic, US United States

to receive documented care consistent with the follow-
ing QIs when compared to SLC: disease monitoring tests
(OR 0.06 (0.01, 0.31), p <0.01) and cardiovascular risk
factor assessment (OR 0.16 (0.05, 0.52), p <0.01) (Supple-
mentary Table 5).

Discussion

Provision of high-quality care holds the potential to
improve patient outcomes in the absence of breakthrough
new therapies for SLE, which have been elusive for non-
renal lupus. However, this is challenging because of the
complex and heterogeneous nature of disease manifesta-
tions and clinical course. The driving force for any quality
measurement programme is to identify gaps and thereby
derive strategies to improve care. In this cross-sectional
study, we have benchmarked the performance of lupus
QIs across different care settings, to determine whether
clinic type impacted on quality of care.

We observed that the SLC recorded higher per-patient
QI performance compared to the other clinic settings.
The SLC studied is the founding site for the Australian
Lupus Registry and Biobank [28] and has several routine
processes in place that contribute to higher documented
QI performance. At the SLC, it is a requirement that dis-
ease activity is assessed and documented at every visit
using SLEDAI-2K and disease damage assessed annually
using SDI, explaining the high pass rates for these QlIs.
Other measures that may explain higher QI performance
include the use of pre-printed laboratory test orders and
electronic medical record prompts for routine preventive
care. Although these processes are inherent to a research
clinic, they nonetheless contribute to the overall qual-
ity of care provided. The HRC setting involves tertiary
clinics that service a range of rheumatological condi-
tions, and the PRC setting includes private practice cli-
nicians in shared care with family physicians and other

specialists. There are elements of SLE care that may be
primarily managed by the family physician and therefore
not documented by the rheumatologist, such as preven-
tative health QIs related to vaccinations and cardiovascu-
lar screening. We attempted to capture this in our study
by including patient self-report for amenable QIs. For
example, the cardiovascular risk factor assessment QI
was assessed by the patients’ rheumatologist entry in the
medical record or by the family physician as captured on
patient survey.

Our study highlights the importance of documenta-
tion within the medical record to QI performance. We
measured per-QI performance via both medical record
review and patient self-report for amenable QIs. Unlike
in a previous study [22], we reported these results sepa-
rately rather than in combination, as there are some QIs
that require documentation, thus making patient recall
alone insufficient for a pass result. In a complex disease
like SLE, with multiple healthcare providers involved,
documentation is essential to ensure safe care [31]. The
higher per-patient and per-QI performance for oph-
thalmologic screening, pneumococcal vaccination, sun
avoidance and contraception counselling when including
patient self-report compared to medical record review
alone highlights the gaps in documentation across clinic
settings. However, patient self-report is also likely more
important when assessing QIs related to patient under-
standing, for example, sun avoidance. Interestingly, per-
formance on the drug toxicity QI was higher via medical
record review compared to patient self-report, which
may be related to patient recall or understanding of drug
toxicity assessment.

We found that in addition to clinic setting, clini-
cal characteristics such as disease duration, serositis
and renal disease were significant factors impacting on
per-patient QI performance. Better QI performance in
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Table 3 Per-Ql performance according to clinic setting
Quality indicator SLC HRC PRC p value
N (%) N (%) N (%)
Diagnostic work-up
Suspected diagnosis work-up (US) 50/50 56/56 55/55 -
(100.0%) (100.0%) (100.0%)
New diagnosis tests (US) 50/50 56/56 50/55 0.007
(100.0%) (100.0%) (90.9%)
Autoantibodies at diagnosis (EU) 50/50 56/56 54/55 038
(100.0%) (100.0%) (98.2%)
Disease and comorbidities assessment
Assessment of disease activity at each visit (EU) 147/147 0/56 0/55 <0.001
(100.0%) (0.0%) (0.0%)
Assessment of disease damage at each visit (EU) 141/147 0/56 0/55 <0.001
(95.9%) (0.0%) (0.0%)
Evaluation of quality of life at each visit (EU) 0/147 0/56 0/55 -
(0.0%) (0.0%) (0.0%)
Record comorbidities at least once a year (EU) 147/147 52/56 50/55 0.002
(100.0%) (92.9%) (90.9%)
Monitoring tests every six months (EU) 132/147 54/56 22/55 <0.001
(89.8%) (96.4%) (40.0%)
Assessment of cardiovascular risk factors (US) 91/147 14/56 8/55 <0.001
(61.9%) (25.0%) (14.6%)
Three monthly tests if evidence of renal disease (US) 43/44 15/16 2/2 0.50
(97.7%) (93.8%) (100.0%)
Treatment within one month of diagnosis of proliferative lupus nephritis (US) 43/43 12/12 3/3 -
(100.0%) (100.0%) (100.0%)
Anti-hypertensive treatment in lupus renal disease (US) 22/22 5/5 - -
(100.0%) (100.0%)
ACEI/ARB treatment if proteinuria (US) 42/44 7/10 - 0.01
(95.5%) (70.0%)
Medications
Assessment for drug toxicity at each visit (EU) 141/147 43/56 44/54 <0.001
(95.9%) (76.8%) (81.5%)
Ophthalmologic review if on hydroxychloroquine as per guidelines (EU) 46/103 11/34 27/38 0.003
(44.7%) (32.4%) (71.1%)
Ophthalmologic review if on glucocorticoids as per guidelines (EU) 34/67 5/22 16/23 0.007
(50.8%) (22.7%) (69.6%)
Hepatitis B and C and tuberculosis testing prior to starting immunosuppression (EU) 59/95 19/41 9/28 0.01
(62.1%) (46.3%) (32.1%)
Counselling when prescribed new medications (US) 118/139 14/48 26/44 <0.001
(84.9%) (29.2%) (59.1%)
Baseline studies when prescribed new medications (US) 139/139 45/45 44/44 -
(100.0%) (100.0%) (100.0%)
Monitoring tests for established medications (US) 143/145 51/51 50/52 0.28
(98.6%) (100.0%) (96.1%)
Attempt to taper prednisolone if >10 mg for >3 months (US) 75/75 22/22 15/15 -
(100.0%) (100.0%) (100.0%)
Bone mineral density testing if received prednisolone >7.5 mg for >3 months (US) 100/106 30/31 18/23 0.02
(94.3%) (96.8%) (78.3%)
Calcium and vitamin D if received prednisolone >7.5 mg for >3 months (US) 93/105 27/31 22/24 0.86
(88.6%) (87.1%) (91.7%)
Osteoporosis treatment (US) 18/20 11/12 9/9 0.63
(90.0%) (91.7%) (100.0%)
Preventative care
All patients should be vaccinated against influenza and pneumococcus (EU) 34/147 1/55 2/55 <0.001
(23.1%) (1.8%) (3.6%)
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Table 3 (continued)
Quality indicator SLC HRC PRC p value
N (%) N (%) N (%)
Influenza vaccination if on immunosuppressants (US) 64/96 5/46 2/36 <0.001
(66.7%) (10.9%) (5.6%)
Pneumococcal vaccination if on immunosuppressants (US) 21/96 1/46 1/34 <0.001
(21.9%) (2.2%) (2.9%)
Sun avoidance counselling ever (US) 27/147 5/56 2/55 0.01
(18.4%) (8.9%) (3.6%)
Reproductive health
Ro, La and antiphospholipid antibody testing in pregnancy (US) 14/14 6/6 5/5 -
(100.0%) (100.0%) (100.0%)
Aspirin and heparin offered for subsequent pregnancies if antiphospholipid syndrome preg- 2/2 2/2 2/2 -
nancy complications (US) (100.0%) (100.0%) (100.0%)
Teratogenic medication risk and contraception counselling in reproductive age women (US) 42/64 4/20 6/14 0.001
(65.6%) (20.0%) (42.9%)

Bold: high performance with pass rate >85% of eligible patients

Abbreviations: EU European, HRC Hospital general rheumatology clinic, PRC Private rheumatology clinic, SLC Subspecialty lupus clinic, US United States

patients with renal involvement potentially reflects more
severe disease prompting clinicians to provide more
comprehensive care. In contrast, and unlike in stud-
ies from the US [23, 25, 32], socioeconomic factors like
medical insurance status, income and education level
were not significantly associated with per-patient QI per-
formance in the universal healthcare setting in which this
study was performed. Accordingly, predictors of poorer
outcomes in SLE like medical insurance status, income,
education level and ethnicity reported in US studies [33]
did not have a significant impact on the per-patient QI
performance. We found no statistically significant asso-
ciation of per-patient QI performance with ethnicity.
Although the Australian population has a different eth-
nicity mix compared with the US, it is ethnically diverse
with a large number of patients of Asian ancestry [34].
Asians, like African Americans, have more severe SLE
[35], and therefore our population may reflect a similar
spectrum of disease to that reported in US studies.

In this study, we chose to include two QI sets as they
differ in the way quality of care is measured. The differ-
ences in per-patient QI performance between the clinic
settings were more marked using the EULAR QI set
compared with the US QI set. This is likely because the
EULAR QI set has three QIs related to use of validated
formal assessment tools [29, 30, 36], all of which were
consistently performed in the SLC but not the other set-
tings; clinical assessments of disease made in the HRC
and PRC settings, for example, documentation of ‘active
arthritis, were not sufficient for a pass as defined by the
QIs. Evaluation of quality of life was passed if recorded
formally at every visit for medical record review or if the
patient reported via questionnaire that their quality of
life was assessed. Health-related quality of life is assessed

annually at the SLC; however, the EULAR QI for this
required it to be performed at each visit, resulting in a 0%
pass rate per medical record review. Even though none of
the clinics assessed quality of life formally at every visit,
some patients felt that this QI was addressed in their
consultation. The feasibility of implementing instrument-
based health-related quality of life measures at every visit
is uncertain.

The findings of this study revealed that performance
across all clinic settings in some domains, for example,
osteoporosis and lupus nephritis QIs, were much higher
than previously reported [37-39]. Some key areas of
lower performance included influenza vaccination, cardi-
ovascular risk assessment and contraceptive counselling
QlIs, although performance in our study were either simi-
lar or higher than that reported in other cohorts [32, 39,
40]. Performance on the pneumococcal vaccination QI
was much lower than that previously reported [32] across
all clinic settings. A previous study found that failure of
healthcare provider recommendation was the most com-
mon reason why SLE patients did not receive influenza
and pneumococcal vaccines, suggesting potential ben-
efit of intervention at the provider level [41]. We found
a statistically significant difference across the clinic set-
tings for cardiovascular risk factor assessment even when
including screening by the family physician, highlighting
another area for improvement, as clearer communica-
tion of responsibility and results between the healthcare
providers may facilitate this. The use of clinical record
prompts, as implemented in the SLC, may improve per-
formance on these preventative health QIs.

Limitations of this study include the small number of
observations for some Qls, for example the pregnancy-
related QIs. As it was a cross-sectional study, we did
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Table 4 Comparison of documented performance and patient self-report according to clinic setting
Quality indicator SLC HRC PRC
EMR PSR EMR PSR EMR PSR
Evaluation of quality of life (EU) 0/147 (0.0%) 27/140 (19.3%) 0/56 (0.0%) 15/52 (28.9%)  0/55 (0.0%) 18/55 (32.7%)
Assessment of cardiovascular risk factors ~ 91/147** (61.9%) 14/56%% (25.0%) 8/55%* (14.5%)
by rheumatologist (US)
Assessment of cardiovascular risk factors by 50/139% (36.0%) 21/51% (41.2%) 31/54* (57.4%)
family physician
Assessment of cardiovascular risk factors by~ 107/144% 30/53% 32/54*
either rheumatologist or family physician (74.3%) (56.6%) (59.3%)
Assessment for drug toxicity (EU) 141/147** 37/138 43/56** (76.8%) 23/52 44/54** (81.5%) 20/54 (37.0%)
(95.9%) (26.8%) (44.2%)
Ophthalmologic review if on hydroxychlo- 46/103** (44.7%)  69/103 (67.0%) 11/34%* (324%) 24/31(77.4%)  27/38%* (71.1%) 33/38 (86.8%)
roquine as per guidelines (EU)
Ophthalmologic review if on glucocorti- 34/67** (50.8%) 45/67 (67.2%) 5/22%% (22.7%)  18/21(85.7%) 16/23** (69.6%) 20/23 (86.9%)
coids as per guidelines (EU)
Counselling when prescribed new medi-  118/139** (84.9%) 116/144 (80.6%)  14/48** (29.2%) 44/47 (93.6%) 26/44** (59.1%) 38/44 (86.4%)

cations (US)

Calcium and vitamin D supplementation
if received prednisolone >7.5 mg for >3
months (US)

All patients should be vaccinated against
influenza and pneumococcus (EV)

All patients should be vaccinated against
influenza

All patients should be vaccinated against
pneumococcus

Rheumatologist recommended vaccination?

Influenza vaccination if on immunosup-
pressants (US)

Pneumococcal vaccination if on immuno-
suppressants (US)

Sun avoidance counselling ever (US)

Teratogenic medication risk and contra-
ception counselling in reproductive age
women (US)

93/105 (88.6%)

34/147** (23.1%)

64/96** (66.7%)

21/96** (21.9%)

27/147* (18.4%)
42/64** (65.6%)

94/104 (90.4%) 27/31(87.1%) 29/29 (100%) 22/24(91.7%) 22/24(91.7%)
27/139 (19.4%) 1/55** (1.8%) 16/50 (32.0%)  2/55** (3.6%)  8/54 (14.8%)
92/147 - 34/52 - 36/55

(62.6%) (65.4%) (65.5%)

27/139 - 16/50 - 9/54

(19.4%) (32.0%) (16.7%)
82/136* (60.3%) - 28/52% (53.9%) - 20/55% (36.4%)
61/96 (63.5%) 5/46** (10.9%)  30/43 (69.8%)  2/36** (5.6%) 24/36 (66.7%)
24/91 (26.4%) 1/46** (2.2%) 16/41 (39.0%)  1/34%* (2.9%) 8/33 (24.2%)
125/144 (86.8%) 5/56* (8.9%) 45/52 (86.5%) 2/55* (3.6%) 47/55 (85.5%)
53/63** (84.1%)  4/20** (20.0%)  9/17**(52.9%) 6/14** (42.9%)  5/13** (38.5%)

Italics: PSR questions that did not match the quality indicator statement exactly as were used to gain additional information and were not used in the per-patient

quality indicator performance calculation

Note: The differences in the numbers of eligible patients between EMR and PSR are due to missing values if predating EMR or if unanswered by PSR

Abbreviations: EMR Electronic medical record review, EU European, HRC Hospital general rheumatology clinic, PRC Private rheumatology clinic, PSR Patient self-report,

SLC subspecialty lupus clinic, US United States
*p<0.05, **p<0.01

not assess QI performance trends over time or impact
on patient outcomes. We included patient self-report
for amenable QIs, introducing an element of recall bias.
There might also be inherent subjectivity in physician
care provision for varying disease severity. Strengths
of the current study include that it compared settings
within a universal healthcare system, reducing the
impact of socioeconomic and insurance status on the
results, utilised both EULAR and US QIs, and assess-
ments of QI performance were done by an investigator
external to the clinic settings.

Conclusions

Review of QI performance is an important aspect of
improving quality of care, by providing a benchmark
for care delivery and the opportunity to identify gaps
to address. This study highlights that quality of care is
measurable, and different, across clinic settings that
care for SLE patients in a universal healthcare system.
We found that for multiple QIs SLE patients across
all clinic settings received care consistent with the
standards. However, SLE patients managed in a sub-
specialty lupus clinic recorded higher per-patient QI
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performance, compared to hospital and private gen-
eral rheumatology clinics. Importantly, we did not find
that socioeconomic factors, insurance status or ethnic-
ity, implicated in lower quality of care in studies in the
US, predicted per-patient QI performance in a univer-
sal healthcare setting. Strategies to improve QI perfor-
mance through documentation, education and other
measures, and analysis of the relationship between
improved QI performance and disease- and patient-
reported outcomes, should be further evaluated.

Abbreviations

ACR: American College of Rheumatology; ALRB: Australian Lupus Registry
Biobank; EMR: Electronic medical record review; EULAR: European League
Against Rheumatism; HRC: Hospital general rheumatology clinic; IQR:
Interquartile range; PRC: Private rheumatology clinic; PSR: Patient self-report;
Ql: Quality indicator; SDI: Systemic Lupus International Collaborating Clinics/
American College of Rheumatology Damage Index; SLC: Subspecialty lupus
clinic; SLE: Systemic lupus erythematosus; SLEDAI2K: Systemic Lupus Erythe-
matosus Disease Activity Index 2000; SLICC: Systemic Lupus International
Collaborating Clinics; US: United States.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/513075-022-02823-9.

Additional file 1: Supplementary Table 1. List of all quality indicators.
Additional file 2: Supplementary Table 2. Clinical record form.
Additional file 3: Supplementary Table 3. Patient questionnaire.

Additional file 4: Supplementary Table 4. Multivariable regression of
per-patient QI performance adjusted for sociodemographic, disease and
healthcare determinants.

Additional file 5: Supplementary Table 5. Multivariable regression of
per-Ql performance adjusted for sociodemographic, disease and health-
care determinants.

Additional file 6: Supplementary Figure 1. Per-patient QI performance
linear multivariable regression model residual versus fit plot.

Acknowledgements
Not applicable.

Authors’ contributions

SS was involved in study design, data acquisition, data analysis and interpreta-
tion, manuscript drafting and revision. NL was involved in data analysis and
interpretation. GL and RB were involved in data acquisition. MN and EM were
involved in data acquisition and manuscript revision. AH was involved in study
conception and design, data acquisition, data interpretation and manuscript
revision. VG was involved in study conception and design, data acquisition,
data analysis and interpretation and manuscript revision. All authors read and
approved the final manuscript version submitted for publication.

Funding
SS receives funding from Monash University and Monash Health via a Clinical
Academic Fellowship.

Availability of data and materials

The dataset generated and analysed during the current study is the property
of Monash University and is available from the corresponding author on
reasonable request.

Page 9 of 10

Declarations

Ethics approval and consent to participate

This study was approved by the Monash Health Human Research Ethics
Committee (HREC reference number HREC/15/MonH/132). All participants
provided written informed consent prior to enrolment in this study.

Consent for publication
Not applicable.

Competing interests
Not applicable.

Author details

"Monash University, Melbourne, Australia. “Monash Health, Melbourne, Aus-
tralia. >Austin Health, Melbourne, Australia. “The University of Melbourne at St
Vincent's Hospital Melbourne, Melbourne, Australia.

Received: 2 November 2021 Accepted: 21 May 2022
Published online: 22 June 2022

References

1. Ippolito A, Petri M. An update on mortality in systemic lupus erythemato-
sus. Clin Exp Rheumatol. 2008;26:572-9.

2. Urowitz MB, Gladman DD, Ibanez D, Fortin PR, Bae SC, Gordon C, et al.
Evolution of disease burden over five years in a multicenter inception
systemic lupus erythematosus cohort. Arthritis Care Res (Hoboken).
2012;64(1):132-7.

3. Stojan G, Petri M. Epidemiology of systemic lupus erythematosus: an
update. Curr Opin Rheumatol. 2018;30(2):144-50.

4. Mok CC, Ho LY, Cheung MY, Yu KL, To CH. Effect of disease activity and
damage on quiality of life in patients with systemic lupus erythematosus:
a 2-year prospective study. Scand J Rheumatol. 2009;38(2):121-7.

5. Jolly M. How does quality of life of patients with systemic lupus ery-
thematosus compare with that of other common chronic illnesses. J
Rheumatol. 2005;32(9):1706-8.

6. Gladman DD, Ibanez D, Ruiz |, Urowitz MB. Recommendations for fre-
quency of visits to monitor systemic lupus erythematosus in asympto-
matic patients: data from an observational cohort study. J Rheumatol.
2013;40(5):630-3.

7. GolderV, Morand EF, Hoi AY. Quality of care for systemic lupus erythema-
tosus: mind the knowledge gap. J Rheumatol. 2017;44(3):271-8.

8. Lawson EF, Yazdany J. Healthcare quality in systemic lupus erythemato-
sus: using Donabedian’s conceptual framework to understand what we
know. Int J Clin Rheumtol. 2012;7(1):95-107.

9. Yazdany J, Panopalis P, Gillis JZ, Schmajuk G, MacLean CH, Wofsy D, et al.
A quality indicator set for systemic lupus erythematosus. Arthritis Rheum.
2009;61(3):370-7.

10. Mosca M, Tani C, Aringer M, Bombardieri S, Boumpas D, Cervera R, et al.
Development of quality indicators to evaluate the monitoring of SLE
patients in routine clinical practice. Autoimmun Rev. 2011;10(7):383-8.

11. Kernder A, Richter JG, Fischer-Betz R, Winkler-Rohlfing B, Brinks R,
Schneider M, et al. Quality of care predicts outcome in systemic lupus
erythematosus: a cross-sectional analysis of a German long-term study
(Lula cohort). Lupus. 2020;29(2):136-43.

12. Yelin E, Yazdany J, Trupin L. Relationship between process of care and a
subsequent increase in damage in systemic lupus erythematosus. Arthri-
tis Care Res (Hoboken). 2017;69(6):927-32.

13. Chase HS, Radhakrishnan J, Shirazian S, Rao MK, Vawdrey DK. Under-
documentation of chronic kidney disease in the electronic health record
in outpatients. J Am Med Inform Assoc. 2010;17(5):588-94.

14. Stiell A, Forster AJ, Stiell IG, van Walraven C. Prevalence of information
gaps in the emergency department and the effect on patient outcomes.
Canadian Med Assoc J. 2003;169(10):1023-8.

15. Smith P, Araya-Guerra R, Bublitz C, Parnes B, Dickinson L, Van Vorst R,
et al. Missing clinical information during primary care visits. JAMA.
2005;293(5):565-71.


https://doi.org/10.1186/s13075-022-02823-9
https://doi.org/10.1186/s13075-022-02823-9

Sreedharan et al. Arthritis Research & Therapy (2022) 24:150

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Schelbert E, Rumsfeld J, Krumholz H, Canto J, Magid D, Masoudi F, et al.
Ischaemic symptoms, quality of care and mortality during myocardial
infarction. Heart. 2008;94(2):e2.

Ho M, Marger M, Beart J, Yip |, Shekelle P. Is the quality of diabetes care
better in a diabetes clinic or in a general medicine clinic? Diabetes Care.
1997,20(4):472-5.

Beauchesne LM, Therrien J, Alvarez N, Bergin L, Burggraf G, Chetaille

P, et al. Structure and process measures of quality of care in adult
congenital heart disease patients: a pan-Canadian study. Int J Cardiol.
2012;157(1):70-4.

Stone C, Robinson A, Brown E, Mates M, Falkson C, Owen T, et al. Improv-
ing timeliness of oncology assessment and cancer treatment through
implementation of a multidisciplinary lung cancer clinic. J Oncol Pract.
2019;15(2):e169-77.

Aggarwal |, Li J, Trupin L, Gaynon L, Katz PP, Lanata C, et al. Quality of

care for the screening, diagnosis, and management of lupus nephri-

tis across multiple health care settings. Arthritis Care Res (Hoboken).
2020;72(7):388-96.

Dua AB, Aggarwal R, Mikolaitis RA, Sequeira W, Block JA, Jolly M. Rheuma-
tologists’ quality of care for lupus: comparison study between a university
and county hospital. Arthritis Care Res. 2012;64(8):1261-4.

Arora S, Nika A, Trupin L, Abraham H, Block J, Sequeira W, et al. Does sys-
temic lupus erythematosus care provided in a lupus clinic result in higher
quality of care than that provided in a general rheumatology clinic?
Arthritis Care Res (Hoboken). 2018;70(12):1771-7.

Yazdany J, Trupin L, Tonner C, Dudley RA, Zell J, Panopalis P, et al. Quality
of care in systemic lupus erythematosus: application of quality measures
to understand gaps in care. J Gen Intern Med. 2012,27(10):1326-33.
Plantinga LC, Drenkard C, Patzer RE, Klein M, Kramer MR, Pastan S, et al.
Sociodemographic and geographic predictors of quality of care in United
States patients with end-stage renal disease due to lupus nephritis.
Arthritis Rheumatol. 2015;67(3):761-72.

Yazdany J, Gillis JZ, Trupin L, Katz P, Panopalis P, Criswell LA, et al. Associa-
tion of socioeconomic and demographic factors with utilization of rheu-
matology subspecialty care in systemic lupus erythematosus. Arthritis
Rheum. 2007;57(4):593-600.

Hochberg M. Updating the American College of Rheumatology revised
criteria for the classification of systemic lupus erythematosus. Arthritis
Rheum. 1997;40(9):1725.

Petri MOA, Alarcén GS, Gordon C, Merrill JT, Fortin PR, Bruce IN, et al. Deri-
vation and validation of the Systemic Lupus International Collaborating
Clinics classification criteria for systemic lupus erythematosus. Arthritis
Rheum. 2012;64(8):2677-86.

O'Neill S, Morand EF, Hoi A. The Australian Lupus Registry and Biobank: a
timely initiative. Med J Aust. 2017,206(5):194-5.

Bombardier C, Gladman DD, Urowitz MB, Caron D, Chang C. Derivation of
the SLEDAI. A disease activity index for lupus patients. The Committee on
Prognosis Studies in SLE. Arthritis Rheum. 1992;35(6):630-40.

Gladman D, Ginzler E, Goldsmith C, Fortin P, Liang M, Urowitz M, et al. The
development and initial validation of the Systemic Lupus International
Collaborating Clinics/American College of Rheumatology damage index
for systemic lupus erythematosus. Arthritis Rheum. 1996;39(3):363-9.
Schmajuk G, Yazdany J. Leveraging the electronic health record

to improve quality and safety in rheumatology. Rheumatol Int.
2017;37(10):1603-10.

Yazdany J, Tonner C, Trupin L, Panopolis P, Gillis JZ, Hersh AQ, et al. Provi-
sion of preventive health care in systemic lupus erythematosus: data
from a large observational cohort study. Arthritis Res Ther. 2010;12(3):R84.
Demas KL, Costenbader KH. Disparities in lupus care and outcomes. Curr
Opin Rheumatol. 2009;21(2):102-9.

Connelly K, Morand EF, Hoi AY. Asian ethnicity in systemic lupus erythe-
matosus: an Australian perspective. Int Med J. 2013;43(6):618-24.
GolderV, Connelly K, Staples M, Morand EF, Hoi A. Association of Asian
ethnicity with disease activity in SLE: an observational study from the
Monash Lupus Clinic. Lupus. 2013;22(13):1425-30.

Ware J, Sherbourne C. The MOS 36-item short-form health survey (SF-36).
Med Care. 1992;30(6):473-83.

Yazdany J, Feldman CH, Liu J, Ward MM, Fischer MA, Costenbader KH.
Quality of care for incident lupus nephritis among Medicaid beneficiaries
in the United States. Arthritis Care Res (Hoboken). 2014;66(4):617-24.

Page 10 of 10

38. Schmajuk G, Yelin E, Chakravarty E, Nelson LM, Panopolis P, Yazdany J.
Osteoporosis screening, prevention, and treatment in systemic lupus
erythematosus: application of the systemic lupus erythematosus quality
indicators. Arthritis Care Res (Hoboken). 2010:62(7):993-1001.

39. Demas KL, Keenan BT, Solomon DH, Yazdany J, Costenbader KH.
Osteoporosis and cardiovascular disease care in systemic lupus erythe-
matosus according to new quality indicators. Semin Arthritis Rheum.
2010;40(3):193-200.

40. Yazdany J, Trupin L, Kaiser R, Schmajuk G, Gillis JZ, Chakravarty E, et al.
Contraceptive counseling and use among women with systemic lupus
erythematosus: a gap in health care quality? Arthritis Care Res (Hoboken).
2011,63(3):358-65.

41. Lawson EF, Trupin L, Yelin EH, Yazdany J. Reasons for failure to receive
pneumococcal and influenza vaccinations among immunosuppressed
patients with systemic lupus erythematosus. Semin Arthritis Rheum.
2015;44(6):666-71.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Association of clinic setting with quality indicator performance in systemic lupus erythematosus: a cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design and participants
	Procedures and variables
	Outcomes
	Statistical analyses

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


