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Abstract
Background—Performance measurement at the provider group level is increasingly advocated,
but different methods for selecting patients when calculating provider group performance have
received little evaluation.

Objective—We compared 2 currently used methods according to characteristics of the patients
selected and impact on performance estimates.

Research Design, Subjects, and Measures—We analyzed Medicare claims data for fee-
for-service beneficiaries with diabetes ever seen at an academic multispecialty physician group in
2003-2004. We examined sample size, socio-demographics, clinical characteristics, and receipt of
recommended diabetes monitoring in 2004 for the groups of patients selected using 2 methods
implemented in large-scale performance initiatives: the Plurality Provider Algorithm and the
Diabetes Care Home method. We examined differences among discordantly assigned patients to
determine evidence for differential selection regarding these measures.
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Results—Fewer patients were selected under the Diabetes Care Home method (n=3,558) than
the Plurality Provider Algorithm (n=4,859). Compared to the Plurality Provider Algorithm, the
Diabetes Care Home method preferentially selected patients who were female, not entitled
because of disability, older, more likely to have hypertension, and less likely to have kidney
disease and peripheral vascular disease, and had lower levels of predicted utilization. Diabetes
performance was higher under Diabetes Care Home, with 67% vs. 58% receiving >1 A1c tests,
70% vs. 65% receiving ≥1 LDL test, and 38% vs. 37% receiving an eye exam.

Conclusions—The method used to select patients when calculating provider group performance
may affect patient case-mix and estimated performance levels, and warrants careful consideration
when comparing performance estimates.

Keywords
performance measurement; quality assessment; quality improvement; diabetes

INTRODUCTION
Performance measurement and pay-for-performance initiatives have become increasingly
implemented in an effort to improve the quality of health care in the United States.1 In
recent years, initiatives targeted at provider groups comprised of more than 1 physician,
rather than individual physicians, have been advocated.2,3 Group-level performance
measurement has several relative advantages, including larger samples, ability to assess a
broad scope of measures across diseases and specialties, and better alignment with goals for
improving shared accountability and coordination of care among providers.2-4 Recent
examples of such group-level performance initiatives include Medicare’s Physician Group
Practice (PGP) Demonstration project,5 Accountable Care Organizations,3 and the Group
Practice Reporting Option (GPRO) within Medicare’s Physician Quality Reporting Initiative
(PQRI).6

In order to implement initiatives such as these, the population of patients for whom the
group is responsible (the “denominator” of performance measures) must first be determined.
Most group-level performance initiatives, including those listed above, rely on the use of
administrative claims or billing data that capture patient visit patterns to identify the
population of interest (e.g., patients with diabetes) and attribute them to a provider group.
However, because care for a given patient is often dispersed across multiple provider
groups,7 it can be difficult to determine from these data which group should be held
accountable for that patient. Patient attribution may also pose a challenge for organizations
wishing to self-monitor performance, as they must determine the population for whom they
are primarily responsible using only their internal visit records.

Accurately attributing responsibility for patients to provider groups may be crucial for
performance measurement initiatives to receive acceptance by these groups, but methods for
doing so have received little critical evaluation. In the 2 studies we identified, both
simulated estimates of cancer screening rates in community health centers and diabetes
performance measures varied substantially depending on restrictiveness of criteria used to
identify eligible patients.8,9 However, it is unknown how their findings extend to patient
selection methods used in current performance initiatives. We address this gap by applying 2
methods, which are currently implemented in large initiatives by Medicare and the
Wisconsin Collaborative for Healthcare Quality (WCHQ), to claims and enrollment data for
Medicare fee-for-serve beneficiaries with diabetes, and comparing the resulting groups of
selected patients in terms of socio-demographics and levels of diabetes performance.
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METHODS
The Institutional Review Board at the first author’s institution approved this study with a
waiver of HIPAA authorization. The participating provider group consisted of a large,
Midwestern, academic, multispecialty provider group that serves as a statewide specialty
care referral center as well as a major source of primary care for the local metropolitan area.
We obtained all inpatient, skilled nursing facility, outpatient, and carrier claims for Medicare
beneficiaries with at least one claim of any type in 2003-2004 associated with a Unique
Physician Identification Number (UPIN) for a physician within the provider group,
including claims for services provided by all providers (within and outside of the provider
group). To identify the subset of patients with diabetes, we used an established algorithm
(sensitivity=73.4; specificity=97.6)10 requiring patients to have at least 1 inpatient or
skilled nursing facility claim or more than 1 carrier claim with an ICD-9-CM code of
250.xx, 357.2, 362.0x, 366.41, or 648.0x in any position. Beneficiaries with railroad
benefits or lacking continuous Part A and B coverage in 2003-2004 were excluded.

Assignment Methods
We used 2003-2004 carrier claims to determine whether beneficiaries would be assigned to
the provider group in 2004 under each of 2 methods: the Plurality Provider Algorithm5,7

(PPA), used by Medicare in several performance initiatives, and the Diabetes Care Home
(DCH) method, which is based on methodology from WCHQ, a statewide public reporting
initiative. This method is property of WCHQ and is used herein with their permission. Both
methods assign patients based on patterns of outpatient, face-to-face Evaluation &
Management (E&M) visits to the provider group, identified using Federal Employer
Identification Numbers, as reported in professional service claims (see Supplemental Digital
Content 1 for methods used to identify face-to-face E&M visit). Details on the 2 selection
methods are shown in Table 1.

Measures
We used the Medicare denominator file to determine patient age, sex, race/ethnicity, original
entitlement due to disability, and the state buy-in indicator. We used 2003-2004 claims to
characterize patients’ clinical complexity using established algorithms for complications and
co-morbidities that are common to diabetes and may cue or distract from its appropriate
management,11 including lower extremity ulcers, amputation, eye diseases, and peripheral
vascular disease);12 hypertension, obesity, and depression;13,14 dementia,15 congestive heart
failure,16 and chronic kidney disease.17 We used the end-stage renal disease indicator in the
denominator file to further classify kidney disease as end-stage versus not. As a measure of
overall clinical complexity, we calculated the Hierarchical Condition Categories (HCC)
community risk score.18 Finally, we constructed 3 established measures19-21 of diabetes
performance in 2004: at least 2 HbA1c tests, at least 1 LDL test, and at least 1 eye exam (see
table, Supplemental Digital Content 2).20

Analysis Approach
We examined the frequency of patients assigned under at least 1 method versus neither
method, as well as each individual method. We also determined the patients simultaneously
assigned under both methods (concordantly assigned individuals) as well as those assigned
under the PPA only or the DCH only (discordantly assigned individuals). For each
subgroup, we generated descriptive statistics for sociodemographics, clinical characteristics,
and diabetes performance (n and % for categorical variables; median and interquartile range
for continuous variables, which were not normally distributed). To determine whether the
PPA and DCH method differentially selected patients, we conducted chi-square and
Wilcoxon-Mann-Whitney tests for differences among discordantly assigned patients.
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RESULTS
A total of 22,778 continuously enrolled Medicare fee-for-service beneficiaries with at least 1
encounter in any setting with the provider group in 2003-2004 were identified as having
diabetes. As shown in Figure 1, 5,124 (23%) were assigned to the group under at least 1
method for 2004, with 4,859 (21%) assigned under PPA and 3,558 (16%) assigned under
DCH. The analysis of concordantly and discordantly assigned individuals revealed 3,293
patients assigned under both methods, 1,566 assigned under PPA only, and 265 assigned
under DCH only.

Table 2 shows characteristics for the full sample of patients with diabetes, by whether or not
patients were assigned under at least 1 method. Unassigned patients were significantly older
and more likely to have specific co-morbidities than assigned patients. Among patients who
were assigned under at least 1 method, slightly more than half were female, 95% were
white, and mean age was 71 years; chronic kidney disease, congestive heart failure, and
peripheral vascular disease affected 16%, 18%, and 31%, respectively. The median HCC
risk score was 1.26, translating to total predicted health care costs 26% higher than the
average community-dwelling Medicare beneficiary.

Table 3 shows that compared to patients selected under PPA only, those assigned under
DCH only were older, more likely to be female and have hypertension, less likely to be
disabled or have kidney disease or peripheral vascular disease, and had lower HCC scores.
Examination of the overall estimates for these factors in the entire PPA (n=4,859) and DCH
subgroups (n=3,558) revealed a similar pattern of differences, although the overall
magnitude of differences were fairly small.

Across all measures, performance estimates were higher under DCH than PPA (Table 4),
with 67% versus 58% receiving at least 2 HbA1c tests, 70% versus 65% receiving at least 1
LDL test, and 38% versus 37% of patients receiving an eye exam. Chi-square tests for
discordantly assigned patients confirmed that the 2 methods differentially selected patients
with regard to their likelihood of meeting diabetes performance standards.

DISCUSSION
Despite increasing implementation of performance measurement targeted at provider groups
rather than individual providers, our study is the first to directly compare methods currently
in widespread use for selecting patients to be included in group-level performance estimates.
Notably, we found that the PPA, which has been implemented in Medicare performance
initiatives and has been proposed for use when extending the Medicare PGP Demonstration
to Accountable Care Organizations,3 selected approximately 1/3 more patients when
compared to the DCH method, which has been implemented in a state-level voluntary public
reporting initiative. The patients selected only by the PPA represented those who received
the bulk of their outpatient care from the group, but had less than 2 diabetes-coded visits or
less than 2 primary care/endocrinology visits needed to qualify them for inclusion under
DCH. Given that this study’s group practice serves as a statewide referral center for
specialty care, it is not surprising that so many patients with this visit pattern were identified,
or that so many patients overall were not assigned to the group under either method. Our
results also provide evidence that using these 2 different sets of visit pattern criteria result in
substantive differences in characteristics of patients who are selected. When compared to the
DCH method, the PPA preferentially selected patients whose HCC scores indicated greater
overall clinical complexity and who were more likely to have complications of diabetes
(e.g., kidney disease, peripheral vascular disease).
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The different visit pattern criteria used by the 2 methods also produced meaningful
differences in diabetes performance estimates. Performance levels appeared lower under the
PPA, due to markedly lower rates of testing among patients who were only selected under
the PPA method compared to those who were selected by the DCH method solely or in
addition to the PPA method. Given that differences in the patient characteristics (i.e.,
greater co-morbidity) and visit patterns described above are known to affect patients’
receipt of recommended diabetes care22-27 and estimates of physician performance,28 these
findings are not surprising, but have major implications for comparing performance
estimates across groups. Although our focus on a single group practice did not allow for a
direct test of whether groups’ relative ranking on performance would be affected by the
choice of patient selection method, our results coupled with what is known about the effect
of patient case-mix on performance estimates would suggest this to be the case. Hong and
colleagues recently reported that relative rankings of individual providers on performance
were substantially impacted by the characteristics of patients in their panels.28 Thus, if the
characteristics of patient populations are very different across provider groups, use of
different selection methods may have the effect of differentially raising or lowering
performance estimates across practices. In particular, practices with more clinically complex
patient populations with extensive specialty care needs (similar to this study’s practice) may
experience marked decreases in apparent A1c testing rates when the PPA method is used
instead of the DCH. Furthermore, our results highlight the need to consider which patient
selection method is used when interpreting absolute levels of performance and defining
threshold and improvement targets in the design of pay-for-performance systems, and may
help provider groups understand why they appear to have different levels of performance
when different metrics are used.

It is important to note that our study used Medicare fee-for-service claims data from
2003-2004 to select patients for assignment to a single large, academic multispecialty
provider group and it is unknown how results may differ for other groups or more recent
years. In addition, our study was not intended to result in a recommendation for one method
of selection over another. The 2 methods have different conceptual and practical advantages
and disadvantages (Table 1) that may be more or less relevant for different health plans and
provider groups. They may also differ in terms of their acceptability and face validity to
providers – an important consideration when designing performance initiatives – although
more research on how providers view the 2 methods and resulting patient panels is needed.

Our study makes an important contribution to the future design of performance
measurement initiatives by demonstrating that performance estimates for provider groups
may be meaningfully affected by 2 common methods used to attribute responsibility for
patients. Our results suggest that it will be important for systems to carefully consider their
method of patient selection in relation to their choice of threshold and improvement targets
for various performance measures and when comparing across practices.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Overlap between patient samples assigned to the provider group using the Plurality Provider
Algorithm (PPA) and the Diabetes Care Home (DCH) method.
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Table 1

Comparison of the Plurality Provider Algorithm and Diabetes Care Home method in assigning patients to a
provider group for diabetes performance measurement.

Plurality Provider Algorithm (PPA) Diabetes Care Home (DCH) Method*

Current implementation Medicare’s Physician Group Practice (PGP)
Demonstration

Wisconsin Collaborative for Healthcare Quality
(WCHQ), a voluntary statewide consortium of
health care organizations engaged in a public
reporting initiativeMedicare’s Group Practice Reporting Option

(GPRO) of the Physician Quality Reporting
Initiative (PQRI)

Proposed for use when extending the
Medicare PGP Demonstration to
Accountable Care Organizations (ACOs)3

Description of methodology Patient is assigned to the single provider
group that accounts for the greatest number
of his/her E&M visits in the year. Ties are
assigned to the group with more total
charges.7

The provider group is responsible for a patient’s
diabetes care during the measurement year if s/he
had 1) ≥2 diabetes-coded E&M visits with any
provider in the group regardless of specialty
during the measurement year and prior year, and
2) ≥2 E&M visits (any diagnosis) to a primary
care provider (PCP), or at least 1 visit to a PCP
and 1 to an endocrinologist within the group over
the same period, with at least 1 visit occurring
during the measurement year.

Conceptual definition The group delivering the most outpatient
E&M services to a patient is solely
responsible for the quality of all types of
care the patient receives, including diabetes
care.

A group is responsible for a patient’s diabetes
care – but not necessarily other types of care – if
it delivers diabetes-specific AND primary care
services (or a mix of primary and endocrinology
care) to the patient on more than 1 occasion.

Comments Requires complete visit information across
all provider groups used; therefore, feasible
for use by health plans but not individual
provider groups. Also difficult to apply to
uninsured patients

Requires visit information only from the provider
group in question, making it feasible for use by
provider groups to self-monitor performance;
allows inclusion of uninsured patients

Assigns a patient to a single provider group,
eliminating ambiguity in determining who is
responsible for the patient’s care

Can result in multiple groups simultaneously
considering themselves responsible for the same
patient’s care, which may better reflect the
patient’s reality

Assignment is not condition-specific Assignment is specific to measuring diabetes
performance; WCHQ has developed similar
methods of patient selection for measuring
quality of care for other conditions and services

Abbreviations: PGP = Physician Group Practice; E&M = Evaluation and Management; PCP = Primary Care Provider; WCHQ = Wisconsin
Collaborative for Healthcare Quality

*
This method is property of WCHQ and is used herein with their permission.
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Table 2

Characteristics of patients with diabetes seen at least once by a large, Midwestern academic physician group
practice (PGP), overall and by assignment status.

Characteristic

Original
Sample of

Patients with
Diabetes with

At Least 1
Visit

(n=22,778)

Patients
Assigned
Under At
Least 1
Method

(n=5,124)

Patients Not
Assigned

Under Either
Method

(n=17,654)

Differences
Between

Assigned and
Unassigned

Patients
p-value

Socio-demographics

Sex

 Female, % (n) 54.2 (12,355) 52.0 (2,665) 54.9 (9,690) <.001

Race <.001

 White, % (n) 94.1 (21,422) 94.9 (4,860) 93.8 (16,562)

 Black, % (n) 4.0 (920) 3.0 (155) 4.3 (765)

 Other, % (n) 1.9 (436) 2.1 (109) 1.9 (327)

Age, median (IQR) 73 (67, 79) 72 (66, 78) 73 (67, 79) <.001

Medicaid buy-in indicator, % (n) 15.6 (3,563) 14.3 (733) 16.0 (2,830) .003

Clinical characteristics

Disability entitlement, % (n) 13.8 (3,145) 15.7 (804) 13.3 (2,341) <.001

Hypertension, % (n) 72.4 (16,488) 72.4 (3,708) 72.4 (12,780) .97

Chronic kidney disease <.001

 ESRD, % (n) 4.5 (1,017) 3.3 (169) 4.8 (848)

 Non-ESRD, % (n) 18.0 (4,097) 12.7 (649) 19.5 (3,448)

 None, % (n) 77.6 (17,664) 84.0 (4,306) 75.7 (13,358)

Congestive heart failure, % (n) 25.5 (5,799) 17.6 (903) 27.7 (4,896) <.001

Obesity, % (n) 7.9 (1,803) 7.7 (393) 8.0 (1,410) .46

Depression, % (n) 11.1 (2,525) 10.5 (537) 11.3 (1,988) .12

Dementia, % (n) 12.3 (2,804) 9.4 (481) 13.2 (2,323) <.001

Lower extremity ulcers, % (n) 6.9 (1,573) 6.0 (307) 7.2 (1,266) .003

Amputation, % (n) 2.2 (494) 1.5 (77) 2.4 (417) <.001

Eye diseases, % (n) 8.3 (1,884) 11.8 (602) 7.3 (1,282) <.001

Peripheral vascular disease, % (n) 37.3 (8,494) 30.9 (1,584) 39.1 (6,910) <.001

HCC community risk score, median (IQR) 1.5 (0.9, 2.7) 1.3 (0.8, 2.2) 1.6 (0.9, 2.9) <.001

Diabetes Performance

Had at least 2 HbA1c tests anywhere in 2004, % (n) 55.0 (12,519) 58.8 (3,014) 53.8 (9,505) <.001

Had at least 1 LDL test anywhere in 2004, % (n) 61.4 (13,985) 65.5 (3,355) 60.2 (10,630) <.001

Had an eye exam in 2004, % (n) 39.5 (8,987) 37.7 (1,932) 40.0 (7,055) .004

Abbreviations: ESRD = End-stage renal disease; PGP = Physician group practice; HCC = Hierarchical Condition Categories; IQR = Interquartile
range; HbA1c = Hemoglobin A1c; LDL = Low-density lipoprotein
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