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Healthcare quality in systemic lupus erythematosus: using 
Donabedian’s conceptual framework to understand what 
we know

Systemic lupus erythematosus (SLE) continues 
to cause significant morbidity and mortality, and 
has among the most striking disparities in out-
comes among rheumatic diseases. Understanding 
factors in the healthcare system that are associ-
ated with improved outcomes in SLE is impor-
tant since these factors are potentially modifi-
able. For patients with SLE, the need for quality 
healthcare, including adequate preventive care, 
monitoring for disease-specific morbidity, and 
effective patient self-care, is universal across the 
spectrum of disease. Healthcare for patients with 
SLE is often fragmented, with patients receiving 
care from multiple sources and needing to travel 
significant geographic distances to access routine 
specialty care. Therefore, there is an urgent need 
to better understand the components of quality 
healthcare in this condition.

To systematically assess quality of care in 
SLE, a model is needed that comprehensively 
examines the components of healthcare quality. 
Such a model will outline potential mechanisms 
of variation in quality, and create a theoretical 
framework for healthcare quality research and 
design of quality improvement interventions. 
Donabedian’s framework for assessment of 
healthcare quality is perhaps the most widely 
used in the healthcare quality field and has 
been applied across a spectrum of medical 
specialties and illness diagnoses [1]. According 
to this framework, inferences about the qual-
ity of healthcare can be classified under three 

categories: structure, process and outcome 
(Figure 1). The structure category includes the 
attributes of the settings in which care occurs. 
These include financial resources, facilities, 
equipment, human resources and organizational 
structure. In the case of SLE, structures that 
affect healthcare quality include system factors 
that facilitate access to rheumatology care, ade-
quacy of insurance coverage and neighborhood 
factors affecting health. The process category 
describes the actions performed in giving and 
receiving healthcare. These include the provi-
sion of effective SLE care that adheres to recom
mended guidelines (‘technical quality’), and 
adequate information sharing between providers 
and patients (‘interpersonal quality’). Finally, 
the outcome category describes the effects of 
care on the health status of patients and popu-
lations, with patient adherence to the plan of 
care as an intermediary outcome that directly 
impacts health status. In SLE, outcomes of inter-
est include healthcare utilization such as hos-
pitalizations, disease activity, disease damage, 
mortality and quality of life.

This is the first review to propose a conceptual 
model that critically analyzes gaps in healthcare 
quality in SLE, with the aim of systematically 
understanding the discrete components of 
quality gaps and their potential mechanisms. 
Identifying specific areas of healthcare qual-
ity problems will provide actionable targets for 
future research and quality improvement in SLE.

Healthcare quality improvement has the potential to reduce the striking disparities in health outcomes 
among patients with systemic lupus erythematosus (SLE). Donabedian’s framework for assessment of 
healthcare quality, which divides factors impacting quality into structures, processes and outcomes, 
provides a theoretical framework for research and interventions in quality improvement. This review 
applies Donabedian’s model to current research describing quality of care in SLE, highlighting structures 
and processes that may lead to improved outcomes. Work remains to be done to develop meaningful 
metrics to assess quality and to understand the structures and processes that improve outcomes. Quality 
indicators have emerged as an important tool to measure quality, but further validation is required to 
define their validity and feasibility in clinical practice, as well as their association with improved outcomes. 
Implementation science also shows promise as a means to create meaningful systematic improvements in 
healthcare quality for patients with SLE.
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Structure of care
Structural components of SLE care include 
characteristics of the healthcare system that facil-
itate the provision of health services. Examples 
include the setting in which healthcare is pro-
vided (both the physical structures and the com-
munity), as well as other factors such as financial 
and organizational arrangements. Increasingly, 
technological infrastructure is also an important 
consideration. In the USA, structural compo-
nents of care are increasingly complex with sig-
nificant variation in aspects such as the practice 
setting and type (solo vs group practices, size of 
group and its composition and staffing), health-
care financing (with public and private systems, 
and managed care and fee-for-service financial 
arrangements within each system), and vari-
able use of information technology. Within this 
complex system, it is important to identify the 
financial incentives and organizational policies 
that facilitate the provision of high-quality care 
and encourage coordinated, evidence-based care. 
It is likely that a variety of structural compo-
nents of care can positively impact quality for a 
complex chronic condition such as SLE. To date, 
several studies have demonstrated that insurance 
status and healthcare access are linked to health 
outcomes in SLE. However, other structural 
components of the healthcare system that may 
influence processes of care and outcomes remain 
to be explored.

In our current fragmented healthcare system, 
poor access to care has been shown to negatively 
impact health outcomes across a spectrum of 
diseases. Coordinated care has shown potential 
to reduce hospitalizations, decrease cost and 
improve quality of care in chronic illnesses [2]. 
For patients with SLE, the level of experience of 
the treating physician in managing SLE has been 
shown to influence mortality for hospitalized 
patients, suggesting that access to specialty care 

ultimately impacts outcomes [3]. Poor access to 
care in SLE has been associated with age, insur-
ance, socioeconomic status, distance to health-
care providers, and neighborhood or geographic 
factors [4–6].

In SLE, decreased access to care may correlate 
with increased renal damage. Using data from 
the United States Renal Data System (USRDS), 
Ward found that individuals with SLE had onset 
of end-stage renal disease (ESRD) at a younger 
age if they had Medicaid or lacked health 
insurance completely, as compared with indi-
viduals with private insurance [7]. Since type of 
insurance is unrelated to age at onset of lupus 
nephritis, these findings suggest that the rate 
of progression to ESRD among patients with 
lupus nephritis differs according to insurance 
status. Another population-based study utilizing 
the USRDS found that in California, incidence 
of ESRD due to SLE varied by ZIP code, with 
more ESRD seen in areas with higher rates of 
hospitalizations for ambulatory-care sensitive 
conditions and a greater proportion of Medicaid 
or uninsured hospitalizations, independent of 
mean socioeconomic status of individuals living 
in the ZIP code [8].

The Lupus Outcomes Study (LOS), a large, 
longitudinal cohort study of subjects with phy-
sician-confirmed SLE, has been used in several 
analyses to address questions regarding access to 
rheumatology care in SLE. Predictors of utiliza-
tion of subspecialty care were identified among 
982 subjects from 2002–2004 [5]. Older subjects 
and those with lower income were least likely 
to identify a rheumatologist as being primarily 
responsible for their SLE care. Decreased use of 
subspecialty care for the elderly existed in spite of 
insurance coverage through Medicare, suggest-
ing that barriers other than insurance status exist 
in preventing access to a rheumatologist. Tonner 
et al. also found that subjects in the LOS cared 
for by a generalist had significantly fewer physi-
cian visits for SLE as compared with those cared 
for by a rheumatologist, even after controlling 
for a variety of characteristics including disease 
status [4]. Whether differences in utilization in 
this study are a proxy for barriers to access and 
are associated with differential processes of care 
or outcomes requires further exploration.

Geographic distance from medical providers 
may constitute a barrier to healthcare access. 
The 2002–2004 waves of the LOS were used to 
measure the distance from 982 subjects’ homes 
to their primary SLE provider, and to identify 
differences in healthcare utilization patterns 
based on insurance type [6]. Medicaid patients 
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Figure 1. The Donabedian model of healthcare quality applied to systemic 
lupus erythematosus.
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on average traveled further to their primary SLE 
provider as compared with subjects with private 
insurance, a finding that was most pronounced 
among subjects cared for by a rheumatologist. 
Subjects with Medicaid were also more likely to 
obtain care for their SLE from general practitio-
ners and emergency departments as compared 
with subjects with private insurance. These find-
ings suggests that public insurance negatively 
impacts patients’ ability to access coordinated 
SLE care as compared with patients with private 
insurance.

A longitudinal analysis of LOS data was used 
to define the impact of health maintenance orga-
nizations (HMOs) on healthcare utilization [9]. 
Subjects enrolled in HMOs utilized less health-
care overall as compared with subjects with fee-
for-service insurance, both with and without 
adjustment for sociodemographic and health 
characteristics. The difference was most pro-
nounced among subjects with government-based 
insurance; the impacts of these utilization dif-
ferences require further research. In particular, 
it will be important in future studies to inves-
tigate whether differential access explains any 
part of the utilization differences for Medicare 
and Medicaid beneficiaries in an HMO system. 

Individual and community-level socio
economic status may also play an important role 
in access to healthcare for patients with SLE. 
Among 755 subjects from the 2004–2007 waves 
of the LOS, living in a community of poverty 
was significantly associated with fewer physi-
cian visits in subjects with SLE, independent of 
individual-level sociodemographic and health 
characteristics [4]. It is unclear whether com-
munities with high concentrations of poverty 
lack a sufficient quantity of physicians to provide 
care, or whether other factors, such as neigh-
borhood violence, make traveling to medical 
appointments more difficult.

Hospitalizations for conditions that can be 
treated with timely and appropriate outpatient 
management, such as pneumonia and celluli-
tis, are an indicator of poor access to health-
care or underutilization of available care [10,11]. 
Population-based data on 16,751 hospitaliza-
tions among patients with SLE in New York 
State found that 12.7% were classified as avoid-
able [12]. Risk of avoidable hospitalization was 
higher among elderly subjects and those with 
lower socioeconomic status, as well as patients 
with Medicare, suggesting that poor and elderly 
patients may have more difficulty accessing 
care. Hospitals that admitted larger numbers of 
patients with SLE had lower rates of avoidable 

hospitalizations as compared with hospitals that 
admitted fewer patients with SLE, possibly due 
to better outpatient care at those facilities.

Children with SLE and ESRD are also suscep
tible to disparities in healthcare access mediated 
by geography, race and insurance status. A study 
utilizing the USRDS sought to determine pre-
dictors of listing for kidney transplantation, 
receipt of kidney transplantation and mortal-
ity among 583 children aged 5–18 years with 
new-onset lupus-associated ESRD across the 
USA [13]. Children in the northeast and west 
were more than twice as likely to be listed for 
transplant and over 50% more likely to receive 
a transplant as compared with children living in 
the south. Older (OR: 0.59, p = 0.009), African–
American (OR: 0.48, p < 0.001), and Hispanic 
(OR: 0.63, p = 0.03) children were less likely to 
receive a transplant as compared with younger, 
Caucasian and non-Hispanic children, respec-
tively. Children with Medicaid were also less 
likely to receive a transplant (OR: 0.7, p = 0.03).

Although much work remains to be done to 
better define the relationship between structures 
of care in SLE and higher quality processes or 
improved heath outcomes, the above studies sug-
gest that across at least two domains (access to 
care and healthcare financing/insurance), the 
structure of the healthcare plays an important 
role in quality. However, the evidence base in 
this area remains underdeveloped for SLE as 
with most chronic diseases. 

Future research would benefit from study-
ing key structural elements of the healthcare 
system that may facilitate higher quality care 
in SLE. In particular, studies should examine 
the role of structural characteristics that can 
be implemented across healthcare settings. For 
example, can organizational processes, such as 
the establishment of standardized evidence-
based protocols improve care and outcomes? 
Can information technology infrastructure, 
including the use of electronic medical records 
for clinical decision-support and care coordi-
nation improve quality? The most compelling 
studies will be those that empirically explore the 
relationship between structure and outcome. 

Process of care
The processes of healthcare include the actions 
performed in giving and receiving care. In the 
rheumatic diseases, including in SLE, most 
attempts to evaluate quality have included mea-
sures of process. This partly reflects the fact 
that process measures provide more actionable 
targets for quality improvement and require 
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less complicated methodology (e.g., risk adjust-
ment) than outcome measures to apply. Early 
studies in SLE suggested that processes of 
care potentially played an important role in 
explaining differential health outcomes. These 
included studies that evaluated the association 
between hospital and physician factors and 
health outcomes. More recent research has 
applied specific quality measures to different 
healthcare settings to investigate processes of 
care in SLE. 

�� Hospital & physician factors
Hospital experience in caring for patients 
with SLE has been found to have a significant 
impact on in-hospital mortality, which is most 
pronounced for patients admitted for SLE 
flares or on an emergent basis [14]. An analysis 
of the California Hospital Discharge Database 
was used to identify 9989 patients with SLE 
hospitalized from 1991–1994; outcomes were 
compared between hospitals with less than 
50 urgent or emergent SLE admissions per 
year, and those with 50 or more admissions. 
Patients admitted to hospitals with more SLE 
experience were found to have a lower risk of 
mortality as compared with those admitted to 
hospitals with less experience (mortality 3.8 vs 
5.3%; adjusted OR: 0.72, 95% CI: 0.50–1.04). 
Among subjects admitted on an emergent basis 
(n = 2372), there was a 66% decreased risk of 
in-hospital mortality for those admitted to a hos-
pital with more SLE experience (mortality 4.2 vs 
11.3%; adjusted OR: 0.34, 95% CI: 0.19–0.58). 
Subjects admitted for SLE on an emergent basis 
(n = 405) had a 95% decrease in mortality risk if 
admitted to a hospital with more SLE experience 
(mortality 1.7 vs 10.0%; adjusted OR: 0.05, 
95% CI: 0.006–0.34).

Physician experience caring for patients 
with SLE has also been inversely associated 
with mortality [3]. Population-based data on 
15,509 patients obtained from state health plan-
ning agencies in New York and Pennsylvania was 
used to assess risk of in-hospital mortality rela-
tive to the average annual number of patients 
with SLE hospitalized by the admitting physi-
cian. Physicians were divided into those who 
treated <1 hospitalized patient with SLE per 
year, 1–3 patients per year or >3 patients per 
year. As compared with physicians who treated 
<1 SLE patient in the hospital each year, the 
adjusted mortality risk was 20% lower among 
patients cared for by physicians who treated 1–3 
hospitalized SLE patients per year, and 42% 
lower among patients of physicians who treated 

>3 hospitalized SLE patients per year. Among 
patients with nephritis, the effect of physician 
experience on mortality was even more substan-
tial, with a 60% lower risk of mortality among 
patients cared for by physicians in the highest 
volume category.

Low patient socioeconomic status may be 
associated with a lower rate of diagnosis of 
SLE [15]. Mortality rates due to SLE were cal-
culated using US Multiple Causes of Death 
data, accounting for age, gender and education. 
Among Caucasians, risk of death due to SLE 
increased with decreasing levels of education, 
similar to all-cause mortality risk. However, 
among African–American women and men, 
and Asian/Pacific Islander women, risk of death 
due to SLE was lower in individuals with less 
education, which contrasted with the associa-
tion between education and all-cause mortality. 
It is suspected that there is underascertainment 
of deaths due to SLE in these groups, likely due 
to underreporting of SLE on death certificates 
versus failure of physicians to diagnose SLE in 
minorities with low levels of education.

This group of studies strongly suggests that 
hospital and physician factors influence out-
comes in SLE, and that processes of care leading 
to improved outcomes likely exist and should be 
identified. Process–outcome links can be com-
plex to unravel, particularly if the processes of 
care leading to improved outcomes are either 
difficult to identify or challenging to measure 
and quantify. To begin to address these issues, 
recent studies have attempted to use standard-
ized measures to assess processes of care, as 
described below.

�� Development of quality indicators
Recent efforts to reach consensus on the pro-
cesses that constitute high-quality care in SLE 
has led to the creation of healthcare quality indi-
cator sets. Quality indicators (QIs) have been 
defined as “retrospectively measurable elements 
of practice performance for which there is evi-
dence or consensus that can be used to assess the 
quality of care provided and hence change it” 
[16]. These measures are intended to represent a 
minimal standard of care that can be universally 
applied to patients with a particular condition. 
While the rarity of SLE may make universal 
application of quality measures more challeng-
ing, the complexity of SLE management and the 
prevalence of healthcare disparities in SLE make 
the implementation of QIs particularly impor-
tant. Two recent studies sought to define quality 
indicators in SLE.
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Our group developed QIs for the diagnosis 
and management of SLE using a combination 
of existing guidelines, scientific evidence and 
expert consensus [17]. Twenty candidate indica-
tors were derived from a review of the literature, 
which were then revised by an expert panel and 
increased to 25 QIs. A second systematic litera-
ture review was then completed to evaluate the 
evidence for each QI. Finally, a second expert 
panel was convened, and a modified Research 
and Development/University of California 
(CA, USA) appropriateness method was used 
to review the scientific evidence and rate each 
process of care [18]. Twenty QIs were ultimately 
rated as both valid and feasible. These QIs 
describe minimum standards of care for diag-
nosis, preventive strategies, osteoporosis preven-
tion, drug toxicity monitoring, management of 
renal disease, cardiovascular disease prevention 
and reproductive healthcare (Table 1).

More recently, Mosca et al. also developed a 
set of QIs for use in SLE care based on European 
League Against Rheumatism (EULAR) recom-
mendations [19]. Nominal group technique, 
Delphi surveys, small group discussion, system-
atic literature review and two rounds of Delphi 
technique for agreement were used to develop a 
preliminary list of QIs. An additional Delphi sur-
vey was then administered to assess priority, defi-
nitions and feasibility of QIs. These results then 
defined the final set of 11 QIs for use in the diag-
nosis and management of SLE. Measures focus 
on routine monitoring for disease activity, disease 
damage, drug toxicity, comorbidities and quality 
of life. Minimum necessary laboratory evaluation 
at diagnosis is also defined. Finally, preventive 
measures such as vaccination and infectious dis-
ease screening prior to immunosuppression are 
included. Techniques for the application of QIs 
in clinical practice are also described, including 
designation of responsibility for measuring each 
QI, frequency of QI assessment and the data 
sources used to assess QIs.

�� Assessment of QIs
Since the first set of QIs for the diagnosis and 
management of SLE were defined in 2009, sev-
eral studies have sought to evaluate adherence to 
QIs in clinical practice.

The 2008–2009 wave of the LOS was used 
to assess pregnancy intentions, contraceptive 
use and self-reported receipt of contraceptive 
counseling among 206 premenopausal women 
aged <45 years who were sexually active with 
men [20]. Many women were using contracep-
tives inconsistently (22%), and 53% were relying 

on barrier methods alone. Less than half reported 
having received contraceptive counseling in the 
past year (41%). Women using potentially tera-
togenic medications were no more likely to have 
received contraceptive counseling, use contra-
ception consistently or use more effective con-
traceptive methods. In addition, two out of 11 
women with a history of thrombosis and two 
of 24 women with antiphospholipid antibodies 
were inappropriately taking estrogen-containing 
contraceptives. These findings suggest signifi-
cant deficiencies in reproductive healthcare for 
women with SLE, especially in light of the fre-
quent use of teratogenic medications and the risk 
of thrombosis in this population.

Rates of cancer screening and immunizations 
among 685 patients with SLE were assessed by 
comparing data from the 2004–2005 wave of 
the LOS with two samples derived from a state-
wide health interview survey, a general popu-
lation sample (n = 18,013) and a sample with 
nonrheumatic chronic conditions (n = 4515) [21]. 
Rates of preventive care were similar in both the 
SLE sample and the two comparison samples. 
Among subjects with SLE, 70% of eligible 
respondents reported receipt of cervical cancer 
screening and mammography and 62% reported 
receiving colon cancer screening. Influenza vac-
cine had been received by 59% of eligible respon-
dents and 60% had received pneumococcal vac-
cination. In multivariate analysis, subjects of 
younger age and lower educational attainment 
were less likely to receive preventive services. 

Cardiovascular screening and osteoporosis 
QIs were assessed in a population of 200 patients 
seen in at least two visits for SLE at the Brigham 
and Women’s Hospital Arthritis Center between 
June 2007 and July 2008 [22]. Among eligible 
subjects, 59% met the QI for bone mineral den-
sity testing, 62% for calcium and vitamin D 
supplementation, and 86% for receipt of anti
absorptive or anabolic osteoporosis medications. 
However, rates for cardiovascular screening QIs 
were significantly lower. Only 3% of subjects had 
five cardiac risk factors assessed within the last 
year; 26% had four risk factors assessed. Having 
a primary care physician within the same hospi-
tal network improved the likelihood of receiving 
care recommended in QIs for osteoporosis and 
cardiovascular disease screening.

Application of 2009 SLE QIs related to bone 
health were assessed using the 2007–2008 
wave of the LOS [23]. One hundred and twenty 
seven patients met criteria for the recommenda-
tion of osteoporosis screening and preventive 
treatment with calcium and vitamin D (taking 
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at least 7.5 mg of prednisone per day for at least 
3 months); 91 patients met the criteria for the 
recommendation of antiresorptive or anabolic 
osteoporosis medications (taking at least 7.5 mg 
of prednisone per day for at least 1 month, and 
having either a central T score of less than or equal 
to -2.5 or a history of fragility fracture). Among 
subjects for whom it was recommended, 74% 
were receiving osteoporosis screening, 58% were 
receiving calcium and vitamin D supplementa-
tion, and 56% were receiving antiresorptive treat-
ment. In adjusted analysis, female sex, older age, 
Caucasian race and longer disease duration were 
associated with higher-quality bone care. Overall, 
rates of screening, prevention and treatment for 
osteoporosis were suboptimal. Furthermore, the 
percentage of patients meeting QIs were similar 
in this study of the LOS and the previous study 
performed at the Brigham and Women’s Hospital 
Arthritis Center, suggesting that these rates may 
be similar across different healthcare systems.

Hydroxychloroquine has been shown to 
reduce disease activity in SLE in two double-
blind, randomized, placebo-controlled trials 
[24,25], and has been shown to reduce mortality 
in multiple observational trials [26–28]. The LOS 
was used to examine hydroxychloroquine use in 
881 patients from 2004 to 2007 [29]. Prevalence of 
hydroxychloroquine use was 55 per 100 person-
years, and did not change over the course of the 
study. Patients receiving care from a rheumato
logist for their SLE were nearly twice as likely 
to be taking hydroxychloroquine as compared 
with those receiving care from a generalist or a 
nephrologist. Patients with shorter disease dura-
tion were also more likely to be taking hydroxy-
chloroquine regardless of age. This study suggests 
that hydroxychloroquine use could be improved 
by targeting interventions towards patients with 
long disease duration and those cared for by 
nonrheumatologists.

Patients with renal failure who begin renal 
replacement therapy on an emergent basis have 
higher complication rates as compared with 
those who begin treatment on an elective basis. 
Emergency renal replacement therapy is also asso-
ciated with higher serum creatinine and more 
severe anemia. Therefore, laboratory markers at 
the start of renal replacement therapy may serve 
as an indicator of quality of care for patients with 
renal failure. The USRDS was used to evaluate 
for disparities in treatment of ESRD based on 
race and ethnicity [30]. Among 6018 subjects 
with lupus-related ESRD, serum creatinine levels 
were lowest in Caucasian patients and highest in 
African–American patients. African–American 

patients also had the lowest hematocrit among all 
racial and ethnic groups. Subjects without medical 
insurance had higher creatinine levels and lower 
hematocrits as compared with insured subjects. 
There was no independent association between 
laboratory values and socioeconomic status. 
Given the known higher incidence of renal failure 
in non-Caucasian patients with lupus nephritis, 
this data suggest that African–American race, 
independent of socioeconomic status, may have 
a negative impact on quality of care in lupus 
nephritis-related ESRD.

Together, these studies begin to identify poten-
tial gaps in healthcare processes for patients with 
SLE in the areas of preventive care, reproductive 
health and osteoporosis screening and manage-
ment. Processes such as hydroxychloroquine use 
and prompt initiation of renal replacement ther-
apy also show room for improvement. However, 
it is important to acknowledge that although 
many of the SLE QIs have a strong theoretical 
process–outcome link, it remains to be proven 
whether improving these processes of care in 
routine clinical practice will indeed improve 
important patient outcomes. In other more 
prevalent chronic conditions, even significant 
improvements in care processes have sometimes 
yielded disappointing results in terms of improv-
ing outcomes [31]. Therefore, future studies that 
can quantify, to the extent possible, the effect 
of improving care processes on key SLE health 
outcomes are important. Ultimately, resources 
are best invested in healthcare processes that are 
the most likely to improve outcomes. In addi-
tion, missing from the existing literature are 
studies measuring the patient’s experience and 
satisfaction with healthcare in SLE.

The scientific evidence underlying the SLE QIs 
will evolve over time, and it is likely that some 
of the QIs will become outdated. QIs should 
therefore not be viewed as static – they should be 
continually updated as new evidence and testing 
of their validity and feasibility becomes available. 
In addition, as the field of quality measurement 
and improvement evolves, there is a need to avoid 
proliferation of multiple, conflicting measures 
on the same topic. Organizations such as the 
National Quality Forum now require ‘measure 
harmonization’; if there are multiple measures on 
the same topic, the ‘best of set’ – the most valid, 
reliable and broadly applicable – will be selected. 
As an example, it is anticipated that the SLE QIs 
pertaining to glucocorticoid-induced osteoporosis 
will eventually be supplanted with measures appli-
cable to all patients with glucocorticoid-induced 
osteoporosis based in a recent American College 
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of Rheumatology guideline (not just SLE) [32]. 
However, the preliminary work performed in 
SLE will likely help inform these new measures 
by demonstrating substantial gaps in care.

Outcomes
Donabedian’s model has directionality in that 
the ultimate goal of healthcare delivery and 
quality assessment is to improve patient out-
comes. Establishing definitive links between 
structure or process and outcome is difficult. 
However, many of the studies above suggest 
an association between structures, processes 
of care and outcomes. For example, healthcare 
structures such as insurance status, geographic 
region and systems that facilitate access to care 
have been shown to impact health outcomes 
such as rate of progression to renal failure and 
avoidable hospitalizations, with some evidence 
of increased disparities among racial minorities. 
Other processes, aimed at prevention of condi-
tions to which lupus patients may be particu-
larly susceptible, have been shown to improve 
outcomes in the general population. These 
include fracture prevention via osteoporosis 
screening and management, and prevention of 
cardiovascular morbidity and mortality via risk 
factor screening. Finally, certain characteristics 
of healthcare providers or systems that are asso-
ciated with health outcomes may serve as prox-
ies for processes of care, such as physician and 
hospital experience in the management of SLE. 

�� Intermediary outcomes: patient 
factors
Patients play a critical role in their own health-
care outcomes. While hospitals and physicians 
may determine diagnostic evaluations and 
treatment plans, patients managing disease as 
outpatients determine the quality of their own 
disease self-management. When patients do 
not accept or adhere to the plan of care set in 
motion by their providers, healthcare quality 
can be compromised. Adherence to medications 
and regular medical visits have been shown to 
impact lupus outcomes [33]. Therefore, adher-
ence to a medical regimen may be seen as an 
intermediary outcome in the structure–pro-
cess–outcomes model, with processes of care 
such as screening and treatment for depression 
or adequate provider–patient communication 
able to improve adherence and, ultimately, 
health outcomes.

A survey of 68 African–American and 
54 Caucasian women with SLE recruited from 
two urban, tertiary-care medical centers assessed 

the effect of several processes of care on adher-
ence behaviors [34]. Among Caucasian patients, 
perception of poor treatment efficacy was asso-
ciated with decreased medication adherence. 
African–American subjects with concerns about 
side effects of medication and a need for child 
or elder care were less likely to take medications 
consistently. A study of 106 patients with SLE in 
New Zealand also showed that concerns about 
medication use was a strong predictor of non-
adherence [35]. These results suggest that sup-
port for patients in need of child or elder care, 
routine assessment and treatment of depression, 
and attention to interpersonal processes of care 
when starting medications may be areas worth 
exploring as we work to define processes of care 
that could improve adherence and, ultimately, 
health outcomes. 

�� Final outcomes
Focusing on outcomes creates a shared goal 
among all stakeholders in the healthcare system. 
What is the significance of assessing structures, 
such as access to care, or processes, such as QIs, 
when health outcomes are what matter most to 
patients, providers, insurers, governments and 
other stakeholders? Porter describes healthcare 
quality as value of care to the individual patient, 
further defined as health outcomes achieved per 
dollar spent [36]. The assessment of outcome 
measures, as compared with process measures, 
allows us to learn about the ultimate impact of 
healthcare processes and facilitates innovations in 
healthcare, as opposed to merely comparing pro-
vider behavior. Outcome measures must be con-
dition-specific and multidimensional, and must 
encompass the entire cycle of care for a patient’s 
medical condition in order to be meaningful. 
However, the current organization of our health 
system around physician, department, hospital 
and billing measures makes patient-centered 
measures difficult to assess.

Although measuring outcomes (and their 
associated value) in SLE is the ultimate goal of 
quality measurement, there are inherent chal-
lenges to using health outcomes as the sole 
marker of healthcare quality in lupus. Lupus is 
an extremely heterogeneous disease, in which 
health outcomes are strongly inf luenced by 
genetics and environment, making the course 
of disease difficult to predict. Some patients 
require minimal intervention to remain healthy, 
while others may develop organ-threatening dis-
eases in spite of optimal medical management. 
In addition, ethnic minorities and individuals 
of low socioeconomic status often have more 
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severe disease, which may bias quality assess-
ment against providers who care for underserved 
populations. All of these factors bring up issues 
of how to best risk-adjust outcomes in develop-
ing metrics, and much basic methodological 
work is needed before outcome measures in key 
domains such as disease activity, disease dam-
age or how health-related quality of life can be 
applied.

Conclusion
The field of quality assessment and improvement 
in healthcare continues to evolve rapidly, as does 
the financing and infrastructure of health sys-
tems in the USA. For most chronic diseases, 
including SLE, much work remains to be done 
to develop meaningful metrics to assess qual-
ity and to understand the structures and pro-
cesses that improve outcomes within complex 
systems. Applying Donabedian’s conceptual 
framework for healthcare quality to SLE allows 
us to highlight potential gaps in care as well 
as structures or processes that can potentially 
improve quality.

Moving forward, future research studies 
should have two primary goals. The first is 
to continue to develop the scientific evidence 
base to further establish the relationships 
between structure, process and outcome within 
Donabedian’s conceptual framework for SLE. 
The second, discussed below, is the comple-
tion of systematic investigations in the field of 
implementation science or applying research 
findings to effect change in the healthcare sys-
tem. The former goal will be greatly facilitated 
by the development and application of meaning-
ful metrics to understand quality in SLE. The 
two available QI sets provide a useful starting 
place for these activities, and will likely evolve 
over time. Validating these measures, both 
in terms of studying the feasibility of their 
application to clinical practice and in terms of 
continuing to develop the evidence that links 
structures or processes to outcomes will be criti-
cal. In addition, preliminary identification and 
application of risk-adjusted outcome measures 
would help move towards the ultimate goal of 
aligning stakeholders towards a common goal 
of improving outcomes in SLE.

Donabedian’s conceptual model provides 
an important framework for systematic inves-
tigations of quality, but additional guidance is 
needed to address the second primary goal in 
this field: implementing change to bring about 
quality improvement. In SLE, no studies have 
yet addressed this vital area. However, future 

research can draw on the rapidly expanding field 
of implementation science. A variety of validated 
frameworks have been developed and are helpful 
in framing quality improvement interventions, 
such as the plan–do–study–act cycle [37] or total 
quality management [38]. These frameworks can 
be applied to effect change at the individual 
practice, group or larger organizational level. 
The basic premise is that small, systematic tests 
of change that involve the input of multiple 
stakeholders can often effectively improve care. 
These frameworks can be used both to start a 
quality improvement project de novo and for 
continuous quality improvement. 

Rapid, iterative change with frequent perfor-
mance measurement and feedback, as exempli-
fied by the plan–do–study–act cycle, has proved 
to be effective in creating quality improvement 
within a hospital system. Quality improvement 
efforts utilizing this approach include perfor-
mance measurement with regular disclosure of 
results to providers and systems, and electronic 
systems to facilitate communication, monitor-
ing and outcome measurement. For example, 
in San Francisco’s public safety-net health sys-
tem, an electronic consultation request process 
allows subspecialists to screen consultation 
requests from primary care physicians to evalu-
ate urgency, choice of specialties, whether suf-
ficient work-up information is provided, and 
whether a specialist needs to see the patient or 
can guide the primary care clinician through 
the electronic system [39]. This system success-
fully decreased waiting times for nonurgent visits 
by up to 90% in the first 6 months of use. For 
patients with a potentially severe condition such 
as SLE, this system has greatly improved access 
to timely subspecialty care.

There are unique challenges to measuring 
and executing quality improvement for the 
care of rare or chronic illnesses such as SLE. 
First, there is little understanding of how to 
best organize care for these patients. Few data 
exist to determine the structure of optimal 
care for complex chronic illnesses, and opti-
mal structure will likely vary among geographic 
regions and healthcare systems. Second, many 
quality improvement efforts involving small, 
local tests of change are not reported in the 
medical literature. Third, research addressing 
these issues in the USA has been hampered by 
the relative lack of data streams that reliably 
capture the SLE population. Available national 
datasets (e.g., Medicare and Veterans Affairs) 
do not have generalizable representation of SLE 
patients (who are largely younger and female). 
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National Medicaid data will perhaps provide 
the first glimpse at this important issue, at least 
among those with low socioeconomic status, 
and work using this dataset is underway. 

Future perspective
A pragmatic approach to quality improvement 
in SLE will likely entail leveraging work done in 
other rheumatic diseases or other chronic con-
ditions to improve quality when possible [40]. 
For some aspects of SLE, however, novel quality 
improvement interventions are likely needed. 
We must continue to refine quality measures to 
assure that they are meaningful, and to imple-
ment them in a way that will effectively pro-
mote positive change in healthcare practices. 
Collaboration among health systems will be 
essential to assure that quality improvement 
recommendations are generalizable among set-
tings, and to overcome the challenge of small 
numbers of patients with this rare disease. 

Importantly, in the next few years, we expect 
that dramatic advances in health information 
technology, including the widespread use of 
electronic medical records that can exchange 
information (health information exchanges), 
will greatly improve our ability to conduct 
health services research in less common diseases 
like SLE. 

By merging the classical concepts in 
Donabedian’s model of quality and mod-
ern implementation science, there will be an 
important opportunity to make the healthcare 
system more effective for patients with SLE. 
Moreover, it is hoped that quality improve-
ment will also serve as one tool in a broader 
approach to decrease disparities in SLE. Such 
an approach recognizes the critical role played 
by high-quality clinical care in affecting disease 
outcomes, but also addresses the psychosocial 
and environmental factors that play a role in 
driving disease outcomes.

Executive summary

Quality of care & the Donabedian framework

�� Striking disparities in outcomes exist among patients with systemic lupus erythematosus (SLE).

�� Donabedian’s classic framework describes factors impacting healthcare quality as a continuum of structures, processes and outcomes.

�� This framework can help us to understand the implications of current research in quality of care in SLE.

Structure of care

�� Access to care and healthcare financing may have a significant impact on the quality of SLE care received.

�� Further research should focus on key structural elements of the healthcare system and their association with improved outcomes in 
SLE, such as standardized evidence-based protocols and technology infrastructure.

Process of care

�� Hospital and physician factors
–	 Hospital and physician experience caring for SLE may have a significant impact on in-hospital mortality.
–	 Low patient socioeconomic status may be associated with underdiagnosis of SLE and with subsequent underascertainment of 

morbidity and mortality.

�� Development of quality indicators (QIs)
–	 QIs are designed to capture retrospectively measurable elements of practice performance which can be used to assess and change 

the quality of care.
–	 Two sets of QIs for the diagnosis and management of SLE have been developed.

�� Assessment of QIs
–	 Gaps in SLE healthcare processes may exist for preventive care, reproductive health, osteoporosis care and hydroxychloroquine use.
–	 Improvement in care processes must be strongly linked to health outcomes to assure maximum validity of QIs.

Outcomes

�� Intermediary outcomes: patient factors
–	 Adherence to a plan of medical care has been shown to impact outcomes in SLE.
–	 Inadequate child or elder care, depression and poor communication with providers may negatively impact adherence.

�� Final outcomes
–	 Focusing on health outcomes such as mortality, disease damage and health-related quality of life creates shared goals among all 

stakeholders in the healthcare system.
–	 The use of outcome measures to assess healthcare quality in lupus is limited by heterogeneity of disease, requiring the development 

of risk-adjusted assessments.

Conclusion

�� As a rare and chronic disease, the measurement and improvement of SLE healthcare quality is associated with unique challenges.

�� Future research should focus on the development and application of meaningful metrics to assess and improve quality using QIs, 
risk-adjusted outcome measures and implementation science.
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