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Abstract
Objective—To examine the effects of individual and local level socioeconomic status (SES) and
health care access characteristics on the number of self-report physician visits for systemic lupus
erythematosus (SLE).

Methods—Data derived from 755 adult participants from the 2004 to 2007 Lupus Outcomes
Study (LOS) resulted in a sample of 2,926 repeated-measures observations. The outcome measure
was the number of physician visits in the prior 12 months. Information on disease activity and
manifestations, demographics, health insurance, and specialty of the participants’ main SLE
physician was collected through yearly LOS interviews. Local area measures including
neighborhood poverty, the number of subspecialists per capita, and hospital market areas were
added from secondary data sources. We used a mixed model with repeated measures to estimate
the number of physician visits for SLE by SES and health care access characteristics, as well as
the extent of concentrated poverty and number of subspecialists per capita in the local community,
and whether these relationships varied by specific hospital market area. Multivariate models were
adjusted for demographic and health status covariates.

Results—LOS respondents reported a mean ± SD of 11.8 ± 10.7 (range 0–52) physician visits
for SLE. After adjustment, having less than a high school education, receiving care in a health
maintenance organization, being treated by a generalist, and living in a community of concentrated
poverty were associated with a significantly lower number of physician visits for SLE. These
relationships varied by hospital market areas.

Conclusion—Beyond health status, the number of physician visits for SLE varies by SES,
neighborhood poverty, and characteristics of the health care system.

INTRODUCTION
In recent years, the literature establishing disparities in outcomes by race/ethnicity and
socioeconomic status (SES) in systemic lupus erythematosus (SLE) has expanded with
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strong evidence that both characteristics are important determinants of outcomes. In
addition, there is a growing consensus that at least some of the effect of race/ethnicity may
be due to differences in SES (1– 6). Recently, it has been suggested that the geographic area
in which one resides can affect outcomes in SLE (7,8), and in one study the geographic
effect was independent of the personal SES and race/ethnicity of the individual (8).

Although most analysts would argue that health care cannot account for all of the disparity
in outcomes by these characteristics, a growing body of literature is exploring the extent to
which disparities in health care access and utilization exist in SLE (6,9). For example, it has
been observed that hospitals and physicians treating a higher volume of persons with SLE
achieve better outcomes (10,11) and that uninsured persons with SLE receiving care at low-
volume centers experienced poorer outcomes (10). Elderly and poor persons with SLE also
had more avoidable SLE hospitalizations (7). With respect to ambulatory care, those persons
with lower incomes and the elderly were less likely to receive rheumatology care (12,13),
while those receiving Medicaid had to travel much longer distances for their principal lupus
care (14). Similarly, managed care had more of an impact in reducing health care utilization
of persons with SLE among those in public insurance programs than among those in private
plans (15), which is consistent with a heightened effect of managed care among the elderly,
disabled, and poor.

As the nation implements health care reform, the role that differences among health care
markets play in health care utilization has garnered more attention (16–18). For example,
variations in hospital capacity, the supply of health personnel, and the extent of managed
care penetration have been associated with health care utilization (19,20). Similarly, the
capacity and willingness of health care providers to integrate and coordinate care have also
been associated with variations in utilization (17).

However, to our knowledge, there are no studies in SLE that show the effect of local
differences in health care characteristics on health care utilization among persons with this
condition. The present study is designed to estimate such effects, after taking into account
sociodemographic and medical characteristics of the individual with SLE. The study also
estimates the incremental effect of living in an area of concentrated poverty beyond the
effect of low SES at the individual level.

MATERIALS AND METHODS
Data sources

The Lupus Outcomes Study (LOS) is a longitudinal study of 957 individuals with a
physician diagnosis of SLE that was further confirmed by an independent medical record
review based on American College of Rheumatology criteria (21,22). Details about
enrollment and data collection have been reported previously (23) and are summarized
briefly here. Participants were recruited through health care settings (34%) and nonclinical
sources, including patient support groups and conferences, newsletters, and Web sites; 73%
were from California and the remaining participants were from 38 other states. LOS
interviews have been conducted annually by telephone since September 2002. They
included measures capturing demographic characteristics, SES, nature of health insurance,
disease activity, functional and cognitive status, and health care utilization. On average, 95%
of eligible participants from each wave were re-interviewed in the subsequent wave.

To describe the SES and health care delivery system characteristics in the participants’
geographic areas, data were appended from the 2000 US Census, the Health Resources and
Services Administration’s Area Resource File (24), and the Dartmouth Institute’s Health
Care Atlas (25). The census data were linked at the block group level to LOS records
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through geocoding procedures conducted by Sonoma Technology using the Environmental
Systems Research Institute ArcGIS software, as described in a prior publication (8).

The research protocol was approved by the Committee on Human Research, University of
California, San Francisco. All participants gave their informed consent to be part of the
study.

Study population
The present study incorporates data from the second through the fifth interviews collected
from 2004 to 2007 representing 815, 823, 797, and 728 annual participants, respectively.
The unit of analysis for this study is a person-year with a total potential of 3,163
observations. We excluded observations in the years when the participant resided outside of
the US (n = 13) and when the participant reported that they did not have health insurance (n
= 56). We dropped 168 observations (5%) with missing data. Our final sample included
2,926 observations representing 755 LOS participants, which is a mean of 3.9 observations
per participant.

Dependent variable
The dependent variable is a self-report measure of the total number of ambulatory physician
visits for SLE care during the 12-month period preceding the interview. This included visits
to generalists, specialist physicians, psychiatrists, and other medical doctors, and excluded
nurses, physical therapists, and other allied health professionals.

Fixed-effects variables
The primary independent variables were SES and health care delivery characteristics
measured at the individual and local area levels. At the individual level, SES was measured
by educational attainment grouped into 3 categories: high school or less; some college, trade
school, or associate degree; and baccalaureate degree or beyond. For the local area measure
of SES, we first calculated the proportion of households in a census block group living at or
below 125% of the Federal Poverty Level (FPL). The top decile of this proportion represents
LOS participants residing in a census block group in which at least 30% of the households
live at or below 125% of the FPL. We used this top decile as a cut point to define an area of
concentrated poverty. The US Census Bureau defines a poverty area as a census tract in
which at least 20% of households are below 100% of the FPL (26). In the poverty areas
defined in our study, at least 22% of residents fell below 100% of the poverty threshold,
making our definition comparable to the measure used by the US Census Bureau.

Health care delivery characteristics were measured at the individual level by self-report of 1)
source of insurance as categorized by Medicare, Medicaid, employer-based (including the
participant’s or family member’s current or former employer), or privately purchased (by
participant or family member), 2) health maintenance organization (HMO) versus other
types of health plans (HMO was further defined for the LOS participants as a plan where
you must generally receive care from the HMO physician or else the expense is not
covered), and 3) whether the participant’s main SLE physician is a specialist or a generalist.
The source of insurance and report of HMO status were validated measures derived from the
Medical Expenditures Panel Survey (27,28). The measure of specialist or generalist was
based on the participant’s response to the following LOS questions: “Who is the main doctor
for your lupus? What is the doctor’s specialty? Is he or she a rheumatologist, nephrologist
(kidney specialist), internist, general or family practitioner, or some other specialty?” When
the participants reported having an internist, general practitioner, or family practitioner, they
were classified as having a “generalist,” whereas a report of a rheumatologist or
nephrologist resulted in the classification of having a “specialist.” Those participants who
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reported “some other specialty” (n = 46 [1.6%]) were asked to specify the specialty in a
followup question. The qualitative responses were then classified into 2 subgroups: other
medical doctor specialty (e.g., neurologist) or other general/allied provider (e.g., nurse
practitioner). The other medical doctor specialty subgroup was classified as “specialist,”
whereas the other general/allied provider subgroup was classified as “generalist.”

At the local area level, health care delivery was characterized by the supply of internal
medicine subspecialists per county using Area Resource File data (24), which include US
county records of the number of internal medical subspecialists (including but not limited to
rheumatology and nephrology, but excluding general internal medicine medical doctors)
who provide direct patient care to civilians. If participants resided in a county that had no
subspecialists, then they were assigned the value “zero subspecialists in county.” Of the
remaining observations, we calculated the county rates of the number of persons per
subspecialist and categorized the distribution into 2 groups: counties with 1 subspecialist per
1,000 – 8,000 population (the bottom quartile of persons per subspecialist) and counties with
1 subspecialist per 8,001–123,000 population (remaining quartiles).

In the analysis, we controlled for potential confounding by including demographic
characteristics and health status. Demographic characteristics included age, sex, and race/
ethnicity (non-Hispanic white versus all other). We measured health status with the Medical
Outcomes Study Short Form 36 health survey physical functioning scale, the Center for
Epidemiologic Studies Depression Scale (29), and a self-reported global rating of SLE
disease activity in the 3 months preceding the interview (similar to a visual analog scale, but
used over the telephone where participants were asked to rate their SLE disease activity on a
0–10 scale). The global rating of SLE was intended as a disease-specific measure of health
(30).

We used the prevalence of SLE-related events as a proxy measure for disease severity.
Participants were asked if they had had any of the following manifestations or procedures in
the preceding 12 months: kidney problems due to SLE, kidney biopsy, kidney transplant,
dialysis, bronchoscopy, lung biopsy, pleurisy, pericarditis, hemoptysis, deep vein
thrombosis, pulmonary embolism, transient ischemic attack, stroke, heart attack, eye clot,
vision loss, other blood clots, or seizures. Since 1 of the 4 yearly interviews assessed only 11
of the 18 above events, we calculated the proportion of events experienced and categorized
the distribution into 3 levels: no events, ≤20% of events (corresponding to 2 SDs above the
mean), and >20% of events, rather than using a count data. We also controlled for the
number of years since SLE diagnosis.

Random-effect variable
We obtained data on hospital service areas (HSAs) from the Dartmouth Atlas of Health Care
(25). An HSA is a geographic area defined by a collection of zip codes within which
residents receive the majority of their hospital care. After matching LOS records to an HSA
by zip code, we found that the LOS sample represented 337 of the 3,436 nationwide HSAs.
In order to make inferences to the HSA population, we modeled HSA as a random effect. By
analyzing HSA as a random effect we were able to examine whether the relationships
between the aforementioned predictors and number of physician visits for SLE vary from
HSA to HSA. Of note, the geographic areas of HSAs are not required to be contiguous and
may cross political boundaries (25). For example, 2 participants who reside in the same
county may reside in 2 different HSAs. As a result, the variable in this study that was
measured at the county geographic level (county supply of specialist) was not completely
nested within the HSA, which precluded performing a multilevel or hierarchical methods
analysis.
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Statistical analysis
Exploratory analyses of the dependent variable demonstrated that the total number of
physician visits for SLE had a skewed distribution, with a minority of participants with very
high physician use. Therefore, we transformed the number of physician visits for SLE to its
natural logarithm prior to estimating the models. After estimation we used a smearing factor
to transform this measure back to natural terms (31).

To examine the relationships between the number of physician visits for SLE and the
independent fixed-and random-effects variables, we ran a series of linear mixed models that
accounted for repeated measures. Mixed models were an extension of general linear models
that allowed for the simultaneous examination of individual and group (HSA in our study)
level variations that were correlated. We presented the results of the fixed-effect variables
using least squares (adjusted) group means and 95% confidence intervals (95% CIs). The
result for the HSA random effects was presented in the form of a coefficient that represents
the proportion of the variance of number of physician visits that can be explained by the
HSA-to-HSA variation, after controlling for the fixed variables in the model.

The first set of models examined the bivariate relationship between each predictor variable
and the number of physician visits for SLE while controlling for HSA and repeated
measures. The second model examined the multivariate relationship between individual
level SES and the health care delivery system on the number of physician visits for SLE and
the degree to which these relationships varied by HSA. This model controlled for health
status (physical function, depressive symptomology, global rating of SLE activity, and
disease severity) and repeated measures. The third model built on the previous model by
adding local area level predictors.

RESULTS
Sample characteristics

Table 1 shows characteristics of the LOS sample (n = 775) in the baseline year of 2004. The
study sample was 93% female, 71% non-Hispanic white, and 85% attained some college
education or were college graduates. Five percent of the sample received health insurance
through Medicaid, 38% through Medicare, and the remainder through an employer or
private insurance. Thirty-three percent of the sample was enrolled in an HMO, and 91%
reported that their main SLE physician was a specialist. The mean ± SD age at the time of
the interview was 48.5 ± 12.5 years and, on average, the participants were diagnosed at a
mean ± SD of 13.8 ± 8.6 years prior to the interview.

Participants reported moderate levels of disease activity, physical functioning, and
depressive symptomatology. Approximately one-half of the participants reported having ≥1
SLE-related manifestations or procedures in the prior year. On average, participants reported
a mean ± SD of 11.8 ± 10.7 physician visits for SLE during the prior 12 months.

A large proportion of the LOS sample resided in counties with very high levels of physician
specialist work force. While LOS participants were recruited through health care and
community-based settings, ~50% of the counties in which LOS participants resided were
metropolitan areas with populations of ≥1 million compared with 13% of counties
nationwide (data not shown). National studies have documented high per capita specialist
physician supply in urbanized areas (20).
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Bivariate results
Table 2 presents unadjusted and adjusted average annual number of physician visits for SLE
from 2004 to 2007. The unit of analyses is a person-year (n = 2,926 observations), which
represents the followup of 755 LOS respondents over a mean of 3.9 years.

The first column shows the unadjusted number of physician visits for SLE. Significant
group differences exist among factors previously linked to access to care. LOS participants
who had some college education, were not in an HMO, and had a specialist as their main
lupus physician reported higher physician use. On average, individuals with Medicaid and
Medicare reported significantly more physician visits (18.0 and 15.1, respectively) than
those with private or employer-based insurance (10.7 and 10.7, respectively). Neither of the
local area level variables was significantly associated with the outcome, although those
living in areas of concentrated poverty or in areas with fewer subspecialists appeared to have
somewhat higher rates of physician visits. These results accounted for repeated measures
and for HSA random effect. They did not take into account health status differences across
the various SES and health care system characteristics.

Individual level multivariate results
The second column in Table 2 shows the multivariate relationship of individual level factors
and the number of physician visits for SLE, controlling for health status. In this model, all 3
of the health care delivery variables are independently predictive of the number of physician
visits for SLE in the 12 months prior to interview. As in the bivariate relationships, receiving
care from a specialist and not having membership in an HMO remain associated with more
physician visits for SLE, and persons with public insurance have ~20% more such visits
than those with private or employer-based insurance. The results indicate that education and
age are associated with physician visits for SLE. Individuals with a high school education or
less and older adults report fewer physician visits for this condition.

Our second level of inquiry focused on whether the relationship between the individual level
predictors and number of physician visits for SLE varies among regional health care
markets. We found a small but significant impact of HSAs on such visits, indicating that
there is additional variation in physician visits for SLE across health care markets after
accounting for the above individual level differences. The HSA-to-HSA variation
independently accounts for 3% of the total variation in such visits.

Local area and individual level multivariate results
The third column in Table 2 shows the results when the local area level variables (area of
concentrated poverty and number of specialist per county) are added to the multivariate
model. Individuals residing in areas of concentrated poverty experienced fewer physician
visits for SLE. The variable measuring the number of subspecialists per capita had no
independent effect. The HSA random effect remained significant and unaltered after adding
the number of subspecialist per capita. This result indicates that the effect of HSAs is
independent of the supply of physicians as measured by the number of internal medicine
subspecialists per capita.

This final model shows that after accounting for an individual’s health status and
demographics, physician use for SLE is related to a complex mix of sociodemographic and
health care system factors at the individual (including age, education, source of health
insurance, HMO coverage, and specialty of main SLE physician), local community (whether
an area meets criterion for concentrated poverty), and regional (the HSA) levels. Of note, the
addition of local area level variables and the random effects for the HSA did not diminish
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the impact of the individual level characteristics, suggesting that the 2 sets independently
contribute to rates of physician visits for persons with SLE.

Figure 1 highlights the way that individual SES and community poverty combine to affect
the number of physician visits for SLE after adjusting for covariates. Rates are significantly
lower for persons with low levels of education living in areas of concentrated poverty
compared with those with higher levels of education not living in areas of concentrated
poverty. The number of visits to physicians for SLE is in between these 2 extremes for
persons with low levels of education not living in areas of concentrated poverty and for
those with higher levels of education living in such areas.

DISCUSSION
This study corroborates with other studies in showing that individual sociodemographic
characteristics contribute to the number of physician visits for SLE in the year prior to
interview. After adjustment, there are fewer visits with each increment in age, and almost
20% fewer for those participants with a high school education or less than for those with at
least a college degree (10.1 versus 11.8 visits per year).

The first contribution of this study was to establish the substantial impact of the health care
system itself on the number of physician visits for SLE. Persons receiving their care through
an HMO have ~10% fewer physician visits than those seen in non-HMO settings (10.7
versus 11.8 visits). An even stronger effect occurred for the specialty of the main SLE
physician, with persons with SLE seen by generalists reporting mean visits of 7.9 (95% CI
7.1– 8.7) for the condition in the 12 months prior to interview, compared with mean visits of
11.9 (95% CI 11.3–12.4) for those seen by rheumatologists, which is a difference of ~50%
in relative terms even after taking individual demographics and health status into account.

Second, we found substantial effects of where one lives on the amount of care one receives
for SLE. Therefore, even after adjusting for individual-level medical and sociodemographic
characteristics, persons living in areas of concentrated poverty reported ~16% fewer
physician visits for their SLE. There was also an effect of the HSAs on the number of
physician visits for SLE beyond the effect of all other individual and community variables.

There are several ways to interpret the results indicating that community variables have
effects beyond an individual’s own low SES on the quantity of physician visits.
Communities with high concentrations of poverty may not provide the kinds of social
networks that would allow access to specialists with experience in treating fairly rare
conditions such as SLE. That such communities also often have high rates of crime may
make it difficult to venture out to take advantage of the social networking opportunities that
do exist. Alternatively, such communities may not be able to attract sufficient medical
expertise to practice locally, and the primary care physicians that are there may be
overburdened to the extent that they primarily provide basic care for common conditions.

The impact of community on access, whether due to residence in areas of concentrated
poverty, particular HSAs, or both, may be unfortunate because it likely dovetails with
problems of access to specialty care for SLE. In our study we found profound differences in
the number of physician visits for SLE between those seen by generalist and specialist
physicians. Moreover, there is accumulating evidence for rheumatic diseases in general (32–
37) and for SLE that care and outcomes differ among levels of specialization (11,13),
although part of the specialty effect may be due to experience rather than to training per se.

It is important to note that while population-based studies show differences in utilization
across local areas, such differences may not reflect patient needs but rather local capacity for
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care (20). The evidence also suggests that higher utilization does not necessarily result in
better outcomes or quality of care (38,39). The population-based findings are central to
current health policy debate. However, the degree to which utilization beyond a certain level
(not yet established empirically) benefits populations requiring ongoing specialty care for
severe chronic conditions is still uncertain.

Our findings are limited by the use of self-report measurements for both the dependent and
independent variables. The measure of SLE activity and our created proxy measure for SLE
disease damage have not been psychometrically tested and may not fully adjust for disease
activity or severity. A further limitation of this study is that the LOS data cohort is not a
representative sample of people with SLE in the US. In particular, it has fewer people with
very low SES and a higher proportion of people residing in highly urbanized areas, which
may explain the lack of a significant effect of the area supply of subspecialists. However, the
size and diversity of the LOS provides a broader picture of the SLE population compared
with the typical SLE cohort based in an academic medical setting. While the LOS cohort is
racially and ethnically diverse, it does not allow for stratified analyses of the various racial
and ethnic groups.

Nonetheless, this study has established that there is a difference in the number of physician
visits for SLE by SES, even after adjustment for other characteristics of the condition and
the individual’s background. Readdressing this difference may be especially daunting when
the individual lives in an area of concentrated poverty and/or an HSA with fewer resources.
As several analysts have noted with respect to the efforts in Massachusetts to expand
coverage for that state’s population, a policy that has been largely successful, it is difficult to
secure equal access until the supply of health care providers grows to match the increased
number with coverage (40 – 43). The problem exposed by this study of heightened access
problems for those living in select areas is likely to be even more daunting since expertise to
treat an uncommon, complex, and severe condition such as SLE is not as widely
disseminated as primary care (6). As the era of increased medications approved specifically
for SLE approaches, access to specialized expertise to treat the condition becomes even
more important. The present study confirmed that the differences in the most basic measure
of access, which is the number of physician visits for SLE over a year, are substantial and in
part due to the individual’s background, as well as due to the specific nature of the
community in which he or she resides.

In a prior study, we established that the community in which one resides affects outcomes in
SLE independently of one’s own SES (8). In the present study we showed that the
community also affects health care utilization, as measured by the number of physician
visits for SLE. The immediate next step in this research agenda is to establish whether there
are differences among communities in the quality of care for SLE (44) and then establish
whether such differences in the quantity and quality of SLE care account for some of the
outcome difference across communities already observed.
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Figure 1.
Combined impact of individual and neighborhood socioeconomic status on number of
physician visits for systemic lupus erythematosus, adjusting for covariates.
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Table 1

Baseline characteristics of 755 Lupus Outcomes Study participants*

Characteristics No. (%) Mean ± SD (range)

Individual level variables

 Age, years 48.5 ± 12.5 (19–83)

 Women 700 (93)

 Race/ethnicity

  White 538 (71)

  Hispanic 55 (7)

  African American 55 (7)

  Asian/Pacific Islander 65 (9)

  Other 42 (6)

 Socioeconomic status

  Education

   High school graduate or less 110 (15)

   Some college 351 (46)

   College graduate 294 (39)

 Health care

  Primary insurance

   Medicaid 36 (5)

   Medicare 286 (38)

   Privately purchased 48 (6)

   Employer (self or family) 385 (51)

  HMO 252 (33)

  Main lupus physician

   Generalist 64 (9)

   Specialist 691 (91)

 Health status

  SLE-related manifestations/procedures in past year

   None 353 (47)

   ≤20% in past year 364 (48)

   >20% in past year 38 (5)

  SLE activity in past 3 months 4.1 ± 2.7 (0–10)

  SF-36 physical functioning scale 58.3 ± 29.8 (0–100)

  CES-D depressive symptoms score 15.4 ± 12.8 (0–54)

  Years since SLE diagnosis 13.8 ± 8.6 (1–47)

Contextual level variables

 Socioeconomic status

  Lives in neighborhood poverty area 59 (8)

 Health care

  No. of persons/subspecialist in county

  None 34 (5)
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Characteristics No. (%) Mean ± SD (range)

   8,001–123,000 183 (24)

   1,000–8,000 538 (71)

  No. of SLE medical visits in past year 11.8 ± 10.7 (0–52)

*
HMO = health maintenance organization; SLE = systemic lupus erythematosus; SF-36 = Medical Outcomes Study Short Form 36 health survey;

CES-D = Center for Epidemiologic Studies Depression Scale.
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Table 2

Average annual number of physician visits for SLE, with and without adjustment for individual and local
factors*

Bivariate models† (n =
2,926)

Multivariate models‡

Individual factors (n =
2,926)

Individual and local factors
(n = 2,926)

Fixed effects, individual level variables

 Demographics

  Age 18–34 years 11.8 (10.4–13.3) 12.5 (11.3–13.8)§ 12.5 (11.3–3.8)§

  Age 35–54 years 13.3 (12.4–14.3) 11.9 (11.3–12.6)§ 11.9 (11.3–2.6)§

  Age 55–64 years 12.9 (11.7–14.1) 11.1 (10.3–12.0)§ 11.1 (10.3–1.9)§

  Age ≥65 years (reference) 12.0 (10.6–13.7) 9.2 (8.2–10.2) 9.2 (8.2–10.3)

  Sex

   Male 10.4 (8.6–12.4) 10.8 (9.4–12.4) 10.8 (9.5–12.4)

   Female 13.1 (12.3–13.9)§ 11.5 (11.0–12.0) 11.5 (11.0–2.0)

  Race/ethnicity

   White 12.5 (11.7–13.4) 11.2 (10.7–11.8) 11.2 (10.7–1.8)

   Nonwhite 13.8 (12.5–15.1) 11.9 (11.0–12.8) 12.0 (11.1–2.9)

 Sociodemographics

  Education

   High school graduation or less 13.0 (11.7–14.4) 10.1 (9.3–11.0)§ 10.1 (9.3–11.1)§

   Some college 13.6 (12.6–14.5)§ 11.5 (10.9–12.2) 11.5 (10.9–2.2)

   College graduate (reference) 12.0 (11.1–13.0) 11.9 (11.1–12.6) 11.8 (11.1–2.6)

 Health care characteristics

  Insurance primary

   Medicaid 18.0 (15.3–21.2)§ 13.1 (11.3–15.1)§ 13.4 (11.5–5.6)§

   Medicare 15.1 (14.1–16.3)§ 12.9 (12.1–13.8)§ 12.9 (12.1–3.7)§

   Privately purchased 10.7 (9.6–12.1) 10.4 (9.4–11.6) 10.4 (9.3–11.5)

   Employer (self or family; reference) 10.7 (10.0–11.5) 10.5 (9.9–11.1) 10.4 (9.9–11.1)

  HMO

   No HMO 13.5 (12.7–14.3)§ 11.8 (11.2–12.4)§ 11.8 (11.2–2.4)§

   HMO 11.4 (10.6–12.3) 10.7 (10.0–11.4) 10.7 (10.0–1.4)

  Type of main lupus doctor

   Generalist 9.3 (8.3–10.4) 7.9 (7.1–8.7) 7.9 (7.1–8.7)

   Specialist 13.2 (12.5–14.0)§ 11.9 (11.3–12.4)§ 11.9 (11.3–2.4)§

Fixed effects, local level variables

 Sociodemographics

  Lives in poverty area

   No 12.8 (12.1–13.6) 11.6 (11.1–2.1)§

   Yes 13.7 (11.6–16.2) 10.0 (8.7–11.3)

 Health care characteristics
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Bivariate models† (n =
2,926)

Multivariate models‡

Individual factors (n =
2,926)

Individual and local factors
(n = 2,926)

  Persons/subspecialist in county

   None 13.5 (10.6–17.2) 10.8 (9.1–13.0)

   8,001–123,000 13.0 (12.1–13.9) 11.5 (10.9–2.1)

   1,000–8,000 (reference) 12.4 (11.1–14.0) 11.4 (10.4–2.5)

Random effects, coefficent

 Variance at HSA level 0.03§ 0.03§

 Variance repeated measures 0.52§ 0.52§

 Residual 0.49§ 0.49§

*
Values are the mean (95% confidence interval) unless otherwise specified. SLE = systemic lupus erythematosus; HMO = health maintenance

organization; HSA = hospital service area.

†
 Models control for repeated measures and HSA random effects.

‡
 Covariates include Medical Outcomes Study Short Form 36 health survey physical function scale, Center for Epidemiologic Studies Depression

Scale (depressive symptomatology), global rating of SLE activity, and disease severity. Models account for repeated measures and HSA random
effects.

§
Significant at P < 0.05.
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