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Abstract
Objective—For patients with rheumatoid arthritis (RA) and comorbid cardiovascular disease
(CVD), diabetes, or hyperlipidemia, annual lipid testing is recommended to reduce morbidity and
mortality from comorbidities. Given trends encouraging complex patients to receive care in
“medical homes,” we examined associations between regularly seeing a primary care provider
(PCP) and lipid testing in RA patients with cardiovascular-related comorbidities.
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Methods—We performed a retrospective cohort study examining a 5% random US Medicare
sample (2004–2006) of beneficiaries over 65 years old with RA and concomitant CVD, diabetes,
or hyperlipidemia (N=16,893). We examined the relationship between receiving lipid testing in
2006, and having at least one PCP visit per year in 2004, 2005, and 2006 using multivariate
regression.

Results—90% of patients had prevalent CVD, 46% had diabetes, and 64% had hyperlipidemia;
however, annual lipid testing was only performed in 63% of these RA patients. Thirty percent of
patients saw a PCP less than once per year, despite frequent visits (mean >9) with other providers.
Patients without at least one annual PCP visit were 16% less likely to have lipid testing. Increased
age, complexity scores, hospitalization, and large town residence predicted decreased lipid testing.

Conclusions—Despite comorbid CVD, diabetes, or hyperlipidemia, 30% of Medicare RA
patients saw a PCP less than once per year, and one in three lacked annual lipid testing. Findings
support advocating primary care visits at least once per year. Remaining gaps in lipid testing
suggest the need for additional strategies to improve lipid testing in at-risk RA patients.

INTRODUCTION
Older adults with rheumatoid (RA) frequently have comorbid cardiovascular disease (CVD),
diabetes mellitus (hereafter diabetes), and/or hyperlipidemia as indications for annual lipid
testing. For these comorbid conditions, the importance of lipid management for reducing
morbidity and mortality is well-recognized. Furthermore, RA itself compounds CVD risk,
making aggressive management of traditional CVD risk factors vital for this population (1).
Results from previous studies examining the influence of comorbidity would predict poor
performance on such routine testing tasks for patients with RA (2). Little is known regarding
the optimal roles of primary and specialty care and the actual performance for monitoring
lipids among patients with both RA and recognized CVD, diabetes, or hyperlipidemia.

Quality care and health maintenance for RA patients generally requires input from both
rheumatologists and primary care providers (3–5), leading to challenges in care coordination
and determining scope of practice. In many modern health care systems, patients with
complex comorbidities are increasingly encouraged to receive care in “patient centered
primary care medical homes” (6). Not all RA patients see a primary care provider (PCP), but
primary care is highly recommended (4), particularly for those with comorbid CVD,
diabetes, or hyperlipidemia. Traditionally, prevention has been considered a primary care
role and therefore, within the “scope” of primary care practice (7). In the case of lipid
testing, the amplification of CVD risk by RA may raise concern among the rheumatologists
who frequently encounter these patients. The European League Against Rheumatism
(EULAR) has even gone so far as to advocate annual CVD-risk assessment for all RA
patients (8). However, prevention of CVD, including lipid testing, has not traditionally been
assumed to fall within the rheumatologist’s scope of practice (9). In contrast, national US
quality of care measures for PCPs routinely report annual low density lipoprotein (LDL)
testing and lipid performance for patients with CVD or diabetes, relying on the assumption
that regular primary care visits are occurring for such care (10, 11).

Given the likely importance of primary care for managing patients with RA and CVD risk,
we sought to examine the influence of primary care visits on the occurrence of annual lipid
testing. We specifically examined associations between seeing a PCP at least once each year
in 2004, 2005, and 2006 as a predictor for receipt of lipid testing in 2006 among RA patients
with diabetes, hyperlipidemia, or prevalent CVD.
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METHODS
Setting and Participants

In this retrospective cohort study, beneficiaries age 65 and older continuously enrolled and
alive in 2004–2006 were identified from a 5% random US Medicare sample obtained from
the Medicare Chronic Condition Warehouse dataset (12). Patients were determined to have
RA if they had two or more International Classification of Diseases, Ninth Edition (ICD-9)
codes for RA (714.0–714.33) on inpatient or outpatient claims at least two months apart
during a 24-month period (2004–2005) based upon a previously validated algorithm (4, 13).
Enrollment and claims data (2004–2006) were extracted for patients meeting the RA
definition. The Medicare denominator file was used to exclude beneficiaries without
continuous Medicare Part A or B coverage, or with supplemental health maintenance
organization (HMO) or railroad benefits. We also excluded patients without any outpatient
encounters 2004–2006 or who died prior to 12/31/06. The Institutional Review Board at the
University of Wisconsin approved this study with a waiver of consent.

Patients were included if they were eligible for annual lipid testing due to pre-existing CVD
or diabetes as indicated by a flag for those conditions before 1/1/2004 in the Medicare
Chronic Condition Warehouse dataset, or if they had baseline hyperlipidemia. The Chronic
Condition Warehouse contains flags created using validated algorithms applied bi-annually
since 1999 to define 21 chronic diseases (12, 14–18). Flags from the Chronic Condition
Warehouse dataset denoted pre-existing CVD (myocardial infarction, stroke, heart failure, or
ischemic heart disease) (14–17) or diabetes, a CVD risk equivalent (12, 18). Baseline
hyperlipidemia was identified by presence of more than one ICD-9 code (272.0–272.4) in 24
months 2004–2005 (16, 19). Among more than 25,000 potentially eligible RA patients, 67%
met inclusion for baseline CVD, diabetes, or hyperlipidemia. Ultimately, this group of
16,893 RA patients from this data source represented a random 5% sample of over 339,000
Medicare RA patients nationwide.(Figure 1)

Variables
All variables were obtained from Medicare data. The main dependent variable was receiving
lipid testing (i.e., LDL cholesterol testing) during 2006. Lipid testing was identified by
current procedural terminology (CPT) codes indicating lipid panel testing (80061), LDL
cholesterol (83721), electrophoretic lipoprotein (83715), high resolution lipoprotein (e.g.,
NMR) (83716), electrophoretic or high resolution lipoproteins (83700, 83701, or 83704), or
calculated LDL components (82465, 83718, and 84478) (20). The patient was considered to
have been lipid tested if any of these CPT codes was present at least once in 2006.

The main explanatory variable was meeting a minimum number of primary care visits.
Visits were identified through carrier claims including encounter dates and provider
specialty codes. Primary care providers were defined as family medicine or internal
medicine physicians, nurse practitioners, or physician assistants (21, 22). We created two
variables to test the impact of minimum primary care visits. The first required at least one
PCP visit in each calendar year 2004–2006. The second limit that we tested required at least
two visits per year. Our conclusions did not differ using these two thresholds; only the
results distinguishing those with and without at least one annual PCP visit are presented.

Individual sociodemographic and clinical characteristics were included as other potential
explanatory variables. These included baseline (2004) age, sex, race, designation of ever
receiving Medicaid, and zip code residence grouping using US Department of Agriculture
census-based Rural Urban Commuting Area (RUCA) codes (urban, suburban, large town, or
small town based upon population census and commuting flows) (23). Acknowledging the
limits of administrative data or comorbidity measures to capture RA disease severity or
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physical limitations, we have used history of an orthopedic surgery or gait device claims as
respective surrogates (24, 25) (code lists available upon request). Additionally, patient risk/
complexity and risk adjustment was addressed using the Centers for Medicare and Medicaid
Services - Hierarchical Condition Categories (CMS-HCC) community risk score (26). The
CMS-HCC score is the risk adjustment system used by CMS that samples inpatient and
outpatient condition codes and demographics over the prior year (2004 here) to predict cost
(average score=1.0, with higher scores indicating greater cost risk/complexity) (26). It has
recently demonstrated superior prediction of mortality over the Charlson (27, 28) or
Elixhauser (29) co-morbidity measures (30). CMS-HCC’s inclusion of a full spectrum of
diagnoses, inclusion of inpatient and outpatient factors, and evidence of strong ability to
predict mortality led to our selection of this method to control for patient complexity. It has
performed well in many older adult disease populations, although it has not been extensively
studied in RA. Measures of utilization included mean annual number of outpatient visits and
total number of unique providers 2004–2006, as well as ever being hospitalized in 2004–
2006. We used billing dates within the carrier file to determine mean number of visits.
Provider specialty codes were used to count unique provider totals and distinguish primary
care, rheumatology, and non-rheumatology specialist visits.

Statistical Analysis
Logistic regression with robust estimates of the variance was used to analyze the
relationship between explanatory variables and receiving at least one annual lipid test.
Adjusted and unadjusted probabilities of screening were estimated by whether patients met
minimum primary care visit thresholds. Age; gender; race; Medicaid status; prior
hospitalization status; prior orthopedic surgery; prior gait-assistance device; baseline
presence of CVD, diabetes, and hyperlipidemia; CMS-HCC score; rural/urban residence;
total number of unique providers; and average annual visits were initially included within
logistic models based upon theoretical importance.

Analyses were conducted using SAS version 9.1.3 (SAS Institute, Inc., Cary, NC) and Stata
version 10.0 (StataCorp, College Station, TX). Results of logistic regression were reported
as adjusted predicted probabilities, adjusted risk ratios (ARR), and 95% confidence intervals
(95% CI) (31, 32). Adjusted predicted probabilities were estimated based on the recycled
predictions approach using the Stata margins command. This approach predicts the outcome
(lipid testing) assuming that everyone in the dataset was treated as if they met a certain visit
threshold profile. Confidence intervals were calculated using the delta method and allowed
correlation among observations (analogous to the robust option) to estimate the logistic
regression (32).

RESULTS
Descriptive Characteristics

Among over 25,000 Medicare RA patients, 16,893 (67%) had CVD, diabetes, or
hyperlipidemia, and thus were included in our sample of those eligible for annual lipid
testing. Seventy-five percent of the sample was female, 84% were white/Caucasian, and the
mean age was 74.6 years (Table 1). Of those with RA and at least one qualifying co-morbid
condition, 90% had baseline CVD, 46% had diabetes, and 64% had hyperlipidemia. During
the observed period, 64% were hospitalized at least once. The 2004 baseline CMS-HCC
risk/complexity score was 1.24, suggesting that these annual lipid testing eligible RA
patients were predicted to have higher than average Medicare expenditures.

Thirty percent of sample patients did not meet the minimum visit threshold of at least one
PCP visit per year in years 2004, 2005, and 2006 (N=5,098). Patients who did not meet the
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single annual PCP minimum visit threshold were older, female, had fewer comorbidities,
lower CMS-HCC scores, were more likely to use a gait-assistance device, and were more
often from small towns (Table 2).

Visit and Provider Patterns
Overall, patients saw an average of eight unique providers over three years in an average of
14 annual visits, including a mean of six PCP visits annually (Table 2). Even those without
one primary care visit per year averaged more than nine annual visits with seven unique
providers. Their average number of primary care visits per year in 2004–6 was just under
three (2.6) despite not meeting a minimum of at least one visit in each calendar year. This
potentially reflects clustered episodes of care rather than consistent annual visits. Total visits
to “other non-rheumatology specialists” outnumbered rheumatology visits, at 5±5 SD versus
2±3 SD overall. Other specialty visits outnumbered rheumatology visits for both those with
and without at least one annual PCP visit.

Lipid Testing Performance
Lipid testing was performed in 63% of sample patients with RA and comorbid CVD,
diabetes, or hyperlipidemia in whom annual lipid testing was indicated (Table 3). After
adjusting for age, complexity/risk score, sociodemographics, and RA severity, the predicted
probability of lipid testing for those with at least one PCP visit per year was 65% compared
to 57% for those without at least one PCP visit per year (ARR=1.16, 95% CI=[1.12, 1.19]).
Tested patients were more likely to have comorbid diabetes or hyperlipidemia. Coding for
hyperlipidemia in particular predicted much higher lipid testing (ARR=1.73, 95% CI=[1.67–
1.78]) as expected. Patients were less likely to be tested if they were older, ever hospitalized,
had higher CMS-HCC risk/complexity scores, or lived in a large town (Tables 3 & 4).

DISCUSSION
In our study, two-thirds of Medicare RA patients had indications for annual lipid testing
including 90% with prevalent CVD, 46% with diabetes, and 64% with hyperlipidemia. More
than one-third of eligible patients lacked appropriate lipid testing despite the presence of
both traditional CVD risk factors and RA compounding CVD risk. Moreover, all of these
patients should be seen in primary care at least once per year to assess comorbidities, yet
30% were not. Patients with RA who did see their PCP at least once per year were 16%
more likely to receive lipid testing than those without regular PCP contact. Still poor overall
annual lipid screening (63%) was observed, rising only to 65% among those with regular
primary care.

In our study, observed lipid testing rates were low compared to previously studied HMO
populations or Medicare patients with diabetes or CVD, without RA. Publically reported
quality of care measures, including the Healthcare Effectiveness Data and Information Set
(HEDIS) and Physician Quality Reporting Initiative (PQRI), report annual testing rates, a
process measure, and lipid management performance, outcomes measures, as a standard of
care for patients with diabetes and coronary artery disease (10, 11). Though HEDIS
measures generally apply to younger HMO/insurance populations, annual lipid testing rates
reach 85% in coronary artery disease and 77% for diabetes (33), clearly exceeding our
observed rates of 63%. Reported lipid testing rates in the Medicare population in 2003 were
68–78% for coronary artery disease and diabetes, and even among “general” Medicare
patients’ lipid screening approached 55% each year (34–36). Our observed rate only
marginally exceeds general testing rates despite the high-risk profile of our sample with RA
plus CVD, diabetes, and/or hyperlipidemia. While we have compared our observed lipid
testing rates to published reports, contemporaneous comparison populations will be
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examined in future work. We also acknowledge that actual lipid treatment rates and the
impact of treatments on prospective CVD events would offer more direct outcome measures
of care quality, and these should be examined in the future.

The idea of RA itself as an indication for lipid testing is gathering momentum. Beyond
EULAR (8), both the American Heart Association’s Guidelines for Prevention of CVD in
Women (37) and the Canadian Cardiovascular Society’s Guidelines for the Diagnosis and
Treatment of Dyslipidemia (38) list RA as a major risk factor indicating lipid testing. The
optimal intervals for such testing, therapeutic goals, and optimal provider roles for ordering
or managing lipid results for RA patients remain unanswered.

The finding that 30% of these high-risk RA patients did not see a PCP at least annually,
despite an average of nine outpatient encounters each year, suggests that advocating primary
care visits may be a simple intervention to improve lipid testing. Among those meeting the
threshold of at least one annual PCP visit, lipid testing performance improved by 16%. This
allows us to conclude that if rheumatologists were to prescriptively advise patients with RA
to see their PCP at least once per year, LDL testing rates might increase. Still, one in three
RA patients lacked testing even when regularly seeing their primary care provider,
suggesting that advocating yearly primary care visits alone may be inadequate.

The remaining gap in lipid testing rates calls attention to the need to improve delivery of
CVD preventive care for patients with RA. In this sample with amplified risk from RA and
traditional risk factors or prevalent CVD, care fell significantly short in nearly 40% of
patients. Factors involved in this lack of appropriate testing may include issues related to
patient preferences, provider factors, communication, and health systems. Many advocate
for improved partnerships between rheumatologists and PCPs to deliver appropriate CVD
risk management (9). In new partnerships, roles might shift to include rheumatologists
annually assessing CVD risk factors per EULAR recommendations, rheumatologists
actively co-managing CVD risks including lipid ordering, or use of novel non-physician
systems for CVD preventive care that could be activated by either a rheumatologist or
primary care provider. Future research and quality improvement efforts should address these
issues and options.

Strengths of this study include a large, nationally representative sample of Medicare patients
with RA, and extensive demographic, comorbidity, and utilization data; however, a few
limitations should be noted when interpreting results. First, there is the potential for
misclassification of RA and other diagnoses using administrative data. To address this
concern, previously validated algorithms of RA and key conditions were used (4, 13).
Though the strictest validation study used rheumatologist-reported RA coding demonstrating
high correlation with audited American College of Rheumatology criteria, we adopted the
convention of subsequent authors citing more than one RA code in 24 months (3–5) to
ensure inclusion of RA patients exclusively receiving primary care. Similarly,
hyperlipidemia was defined based upon presence of more than one ICD-9 code (19). Sample
definitions might have been improved with inclusion of pharmacy information, but that was
not available. Moreover, results in patients on Medicare with RA may not be generalizable
to non-Medicare populations. Performance since 2006 may also have temporally improved
with increasing awareness of RA as a CVD risk factor. Nevertheless, in this large
representative sample, we see that among RA Medicare patients with key cardiovascular-
related comorbidities, annual lipid testing was suboptimal.
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CONCLUSION
Despite high rates of prevalent CVD, diabetes, and/or hyperlipidemia as indications for
annual lipid testing in Medicare RA patients, we found that one in three lacked testing, and
more than one in four did not see a primary care provider at least once per year. This
suggests that efforts to enhance delivery of primary care services to patients with RA and
established CVD and/or hyperlipidemia are needed. We hypothesized that meeting a
minimum primary care threshold would improve lipid testing, and some found evidence to
support advocating at least one annual PCP visit. Nevertheless, the impact of having at least
one PCP visit each year is likely insufficient to achieve a substantial increase in overall lipid
testing performance. Future work should investigate strategies to improve delivery of
appropriate lipid testing and other CVD preventive care for patients with RA, including
optimal use of lipid therapies.
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Figure 1.
Consort diagram outlining cohort eligibility beginning with n=25, 744 patients meeting
criteria for RA in 5% national Medicare sample, and n=16,893 eligible for annual lipid
testing due to comorbid cardiovascular disease, diabetes, or hyperlipidemia.
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Table 1

Characteristics of RA annual lipid test-eligible by PCP visit threshold (N=16,893)

Characteristic All Patients (n=16,893) <1 PCP Visit/yr (n=5,098) ≥1 PCP Visit/yr (n=11,795)

Age, % (n)

 65–74 years 48.4 (8,184) 43.4 (2,212) 50.6 (5,972)

 75–84 years 42.0 (7,104) 43.9 (2,237) 41.26 (4,867)

 85+ years 9.5 (1,605) 12.73 (649) 8.11 (956)

Female, % (n) 75.29 (12,719) 78.56 (4,005) 73.88 (8,714)

Race/ethnicity, % (n)

 White 83.54 (14,113) 83.93 (4,279) 83.37 (9,834)

 Black 9.32 (1,574) 10.34 (527) 8.88 (1,047)

 Other 7.14 (1,206) 5.73 (292) 7.75 (914)

Medicaid, % ever (n) 20.27 (3,425) 22.30 (1,137) 19.40 (2,288)

Baseline CVD, % (n) 89.75 (15,161) 89.29 (4,552) 89.94 (10,609)

Baseline diabetes, % (n) 45.80 (7,737) 42.88 (2,186) 47.06 (5,551)

Baseline Hyperlipidemia, % (n) 64.42 (10,883) 53.90 (2,748) 68.97 (8,135)

HCC score, mean (SD) 1.24 (0.83) 1.16 (.91) 1.28 (.80)

Hospitalization, % ever (n) 63.68 (10,757) 65.42 (3,335) 62.92 (7,422)

Orthopedic surgery, % (n) 26.08 (4,406) 21.93 (1,118) 27.88 (3,288)

Gait device, % ever (n) 31.99 (5,404) 32.33 (1,648) 31.84 (3,756)

RA=Rheumatoid arthritis; PCP=Primary care provider; CVD = Cardiovascular disease; HCC=Hierarchical Condition Categories scale;
SD=Standard deviation
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Table 2

Urbanization/utilization of RA annual lipid test-eligible by PCP visit threshold (N=16,893)

Characteristic All Patients (n=16,893)
Mean (SD)

<1 PCP Visit/yr (n=5,098)
Mean (SD)

≥1 PCP Visit/yr (n=11,795)
Mean (SD)

RUCA category % (n)

 Urban 68.09 (11,296) 65.96 (3,292) 69.01 (8,004)

 Suburban 8.43 (1,399) 7.43 (371) 8.86 (1,028)

 Large town 11.67 (1,936) 11.58 (578) 11.71 (1,358)

 Small town 11.81 (1,959) 15.03 (750) 10.42 (1,209)

Total unique providers 8.4 (5.2) 6.8 (4.1) 9.1 (5.5)

 Unique PCPs 2.8 (2.9) 1.8 (1.7) 3.2 (3.2)

 Unique rheumatologists 0.7 (0.7) 0.8 (0.7) 0.7 (0.8)

 Unique other specialty 4.9 (3.6) 4.3 (3.3) 5.2 (3.7)

Total outpatient visits 13.5 (8.6) 9.7 (7.2) 15.1 (8.7)

 PCP visits 6.1 (5.3) 2.6 (2.9) 7.6 (5.4)

 Rheumatology visits 2.1 (3.1) 2.2 (3.2) 2.1 (3.0)

 Other specialty visits 5.2 (5.3) 4.9 (5.4) 5.4 (5.2)

RA=Rheumatoid arthritis; PCP=Primary care provider; SD=Standard deviation; RUCA=Rural Urban Commuting Area
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