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Abstract
Objective—To evaluate measurement of physician quality performance, which is increasingly used
by health plans as the basis of quality improvement, network design, and financial incentives, despite
concerns about data and methodological challenges.

Study Design—Evaluation of health plan administrative claims and enrollment data.

Methods—Using administrative data from 9 health plans, we analyzed results for 27 well-accepted
quality measures and evaluated how many quality events (patients eligible for a measure) were
available per primary care physician and how different approaches for attributing patients to
physicians affect the number of quality events per physician.

Results—Fifty-seven percent of primary care physicians had at least 1 patient who was eligible for
at least 1 of the selected quality measures. Most physicians had few quality events for any single
measure. As an example, for a measure evaluating appropriate treatment for children with upper
respiratory tract infections, physicians on average had 14 quality events when care was attributed to
physicians if they saw the patient at least once in the measurement year. The mean number of quality
events dropped to 9 when attribution required that the physician provide care in at least 50% of a
patient's visits. Few physicians had more than 30 quality events for any given measure.

Conclusions—Available administrative data for a single health plan may provide insufficient
information for benchmarking performance for individual physicians. Efforts are needed to develop
consensus on assigning measure accountability and to expand information available for each
physician, including accessing electronic clinical data, exploring composite measures of
performance, and aggregating data across public and private health plans.

Measurement of physician quality performance is increasingly used by health plans as the basis
for quality improvement, network design, and financial incentives.1 Still, efforts to measure
physician performance face a number of challenges, in particular the need for sufficient sample
size to support reliable measurement and the lack of consensus on methods for attributing
patient measures to clinicians.2,3
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Researchers have noted that measurement and comparison of physician quality can be
hampered by sample size.4 A minimum threshold of 30 patients is a common guideline for
supporting comparisons for an individual measure,5 and evidence suggests that at least 35 to
45 observations are needed to make valid comparisons.6,7 One challenge in obtaining
sufficient sample size relates to the measure itself. Many quality measures describe a select
group of patients and, by definition, will yield a small number of patients for any physician.
Other measures apply to larger proportions of patients, but the ability to capture information
on a physician's entire panel of patients is limited (as when performance measurement relies
on data from a single health plan).

A related issue in quality measurement is attribution. Which physicians should be responsible
for a quality measure? Given the current focus on team-based chronic disease care and the
reality that most patients receive care from multiple clinicians,8 some authors argue that the
most appropriate level of accountability is not the individual physician but rather a formal or
informal group of physicians.9 Healthcare organizations often attribute patient quality
measures based on utilization or a specific set of services, despite the challenges in identifying
which physician should be held responsible for the fulfillment (or lack of fulfillment) of a
quality measure.

Efforts are needed to understand how these issues may affect the meaningfulness and soundness
of physician profiling efforts. In this study, we used a data set that is typical of the information
used by health plans to characterize physician performance. Using 27 well-accepted measures
that can be obtained from administrative data, we evaluated (1) how many quality events were
available per physician and (2) how different attribution rules affect the number of quality
events.

METHODS
Data Sources

Administrative claims and enrollment data from the Ingenix Impact Pro database10 for
individuals enrolled in 9 health plans for 2003 and 2004 were available for this study. The
Impact Pro database is built from deidentified health insurance claims and enrollment
information contributed by different managed care organizations. Each of 9 plans selected for
the study had at least 250,000 members and accounted for 15% to 50% of managed care
enrollees in their markets. During the study period, 170,168 primary care physicians (PCPs)
provided care to members of these plans. More details on the study methods are available
elsewhere.11

Selection of Measures and Attribution to Physicians
We focused on 27 measures describing acute, chronic, and preventive care activities performed
by PCPs. Only measures that could be obtained through administrative claims data were
included. eAppendix Table 1 (available at www.ajmc.com) lists all quality measures used in
this study, as well as the period used to attribute patients and quality events to physicians.

We identified physicians by the unique identifiers used by each health plan. Primary care
physicians, including family physicians, general internists, and general pediatricians, were
identified based on their specialty designated in health plan credentialing records.

In selecting an attribution approach, we considered the interactions between clinicians and
patients in the course of delivering care, the kinds of services involved, the evidence of a
physician's involvement in the patient's care, and the data sources available. For this study, we
applied a measure-specific attribution logic based on administrative data. Measures were
attributed to PCPs based on the outpatient visits they provided to patients during a prescribed
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time frame specific to each measure. Visits were defined using Healthcare Effectiveness Data
and Information Set codes for preventive and ambulatory health services.5 To test a less
stringent approach to attribution, a patient measure was attributed to a physician if the patient
had 1 or more visits during the prescribed time frame. In addition to this “1-visit” rule, 2 more
stringent rules were assessed: a PCP was attributed responsibility for a patient's measure (1) if
the patient completed at least 30% of his or her ambulatory visits with that physician (30%
rule) and (2) if the patient completed at least 50% of his or her ambulatory visits with that
physician (50% rule).

A quality event occurred each time a patient was eligible for a quality measure. Therefore, a
single patient could contribute multiple quality events if he or she was eligible for multiple
measures (eg, preventive screening and another measure).

Statistical Analysis
We computed summary information describing the number and proportion of physicians
attributed with quality events for eligible patients for each attribution approach. We also
examined the proportion of physicians with more than 30 quality events for each individual
measure and the proportion of quality events accounted for by those physicians with more than
30 quality events. More detailed results are provided in eAppendix Table 2 and eAppendix
Table 3 (available at www.ajmc.com). All analyses were conducted by staff at Ingenix and
the National Committee for Quality Assurance using SAS version 9.0 (SAS Institute, Inc, Cary,
NC).12

RESULTS
Overall, 57% of 170,168 PCPs represented in the study claims data could be attributed
responsibility for at least 1 quality event (ie, ≥1 of their patients was eligible for ≥1 of our
selected quality measures). Table 1 summarizes findings based on the 1-visit rule and describes
the percentage of PCPs with more than 30 quality events for a measure. Except for preventive
measures, few PCPs had more than 30 observations for any given measure. However, these
high-volume providers account for a larger share of quality events overall, particularly for
preventive care measures. For example, only 17% of physicians had more than 30 quality events
for colorectal cancer screening, but these physicians accounted for 78% of the quality events
for this indicator. Only 1% of physicians had more than 30 quality events for annual
glycosylated hemoglobin testing among patients with diabetes mellitus, but they accounted for
16% of the quality events for this measure.

Table 2 summarizes how moving from a less stringent rule to a more stringent rule for
attribution affects the number of patients available for characterizing physician performance.
For example, using the 1-visit rule for the measure assessing appropriate care for upper
respiratory tract infections in children, physicians on average had 14 eligible patients for that
measure in the measurement year. The mean number of quality events dropped to 11 when
care was attributed using the 30% rule and to 9 when care was attributed using the 50% rule.
Relative to the 1-visit rule, the 50% rule reduced by about half the number of quality events
per physician for a measure. Adopting a more stringent rule for a measure also reduced the
number of PCPs with at least 1 quality event for that measure (data not shown).

DISCUSSION
Even evaluating the large health plans included in the study and using a less stringent approach
to measure attribution, few physicians had more than 30 quality events available to characterize
their performance on key quality measures such as colorectal cancer screening or diabetes care.
Thirty observations represent a common threshold for adequate denominator size in
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performance measurement; the number of observations needed to gain reliable measurement
at the physician level may be higher (or lower) depending on the between-physician variation
in performance on a given measure.6,7,11

Still, for many measures, physicians with a high volume of quality events account for a
significant percentage of all quality events observed. Using more stringent and specific rules
to assign patients to physicians (by requiring that a larger proportion of a patient's care was
managed by that physician) further decreased the number of quality events attributable to any
given physician.

Our findings illustrate the challenges of benchmarking individual physician performance using
available administrative data from individual health plans. Pham and colleagues8 recently
noted that care for patients covered by Medicare is frequently shared among multiple providers
and concluded that this dispersion of patients could limit the effectiveness of pay-for-
performance initiatives because of the lack of accountability on the part of individual
physicians. Our data go further to show that, even if accountability is assumed, there is limited
information available to characterize physician performance on actual quality measures for
single private sector health plans.

Limitations
Limitations of this study included the number of measures studied, the reliance on
administrative data only, and the lack of direct information about the physician's relationship
with the patient. These findings are based on only 27 quality measures from administrative
data. However, all are well tested and nationally endorsed, and most are included in health
plans' and employers' physician performance measurement programs for PCPs. Administrative
data were used because most physician-level measurement efforts around the country rely on
these data. However, administrative data limit the type of clinical actions that can be profiled.
13 These limitations demonstrate the issues that health plans often face in developing
meaningful provider profiles. Finally, the study describes findings for PCPs only. Within the
context of this study, we found similar challenges in achieving sample sizes that provided more
than 30 quality events for specialist physicians.

Implications
As our results demonstrate, several practical steps are needed to ensure that physician profiles
based on administrative data have sufficient information for reliable estimates. First, pooling
administrative data within communities across all health plans, government purchasers, and
other entities is critical to construct a more complete database representing most or all care
rendered by that community's physicians. Regional and national quality initiatives promoted
by the Centers for Medicaid & Medicare Services14 and by the Robert Wood Johnson
Foundation15 are examples of such data pooling.

Second, composite measures should be considered. Care should be taken in selecting and
weighting the individual measures for inclusion in a composite. Furthermore, the use of
composites creates additional challenges in interpreting quality results and specific actions for
improving care. However, composites constructed around a particular condition or patient care
activity may provide insights into quality performance and increase the number of quality
events available for comparing providers.

Third, efforts are needed to encourage physician practices, health plans, and other entities to
make readily available more clinically detailed data for quality measurement construction.
Initially, the more widespread availability of electronic data that is already present in some
settings (eg, laboratory results) will allow for a larger number of potentially more meaningful
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quality measures to be constructed without the expense of medical record review, and efforts
are critically needed to improve the capabilities of electronic medical records to report quality
measures.16 Efforts to augment routinely available administrative data by including additional
codes (eg, Current Procedural Terminology II) that capture critical information about
outcomes or results of patient care may be promising but have not yet been tested for accuracy
or reliability in widespread applications, to our knowledge.

Take-away Points

Available administrative data for a typical health plan may provide insufficient information
for benchmarking performance among individual physicians.

• For any single quality measure, most physicians had few quality events attributed
to them even using a less stringent rule for attributing patient measures to
physicians.

• To promote confidence in physician performance data, health plans should share
with physicians information on the number of quality events measured and the
rules for attributing responsibility for care.

• Efforts are needed to encourage the aggregation of databases across public and
private health plans and to maximize the data available for characterizing physician
performance.

CONCLUSIONS
Our results highlight the challenges that individual health plans face in using administrative
data to measure physician performance. Creating large multipayer administrative databases
that capture a wide proportion of care in physician practices may aid in that effort. Consensus
is needed on implementation methods, including the selection of endorsed measures, the
method and level of attribution, and the minimum sample sizes needed to capture performance.
Performance measurement holds significant promise for improving quality of care. yet,
performance measurement is not without potential for unintended consequences for physicians
and patients.17,18 As the United States moves forward on efforts to offer financial rewards
based on quality performance and to report performance data publicly,19 there is growing
urgency in improving our ability to base these efforts on sound, meaningful, and actionable
performance results.
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Table 1
Primary Care Physicians (PCPs) Attributed More Than 30 Quality Eventsa

Quality Measure Total PCPs PCPs With
>30

Attributed
Quality

Events, %

Total Quality Events Quality
Events

Accounted
for by PCPs

With >30
Attributed

Quality
Events, %

Preventive care

Breast cancer screening 52,056 9 536,127 54

Colorectal cancer screening 68,063 17 1,233,428 78

Cervical cancer screening 76,856 18 1,606,255 80

Chlamydia screening in women 10,649 1 64,415 15

Glaucoma screening in older adults 28,104 6 250,800 51

Chronic care

Use of appropriate medications for people
with asthma 18,381 0 58,772 2

Antidepressant medication management

Acute phase 13,419 0 38,947 3

Continuation phase 13,419 0 38,947 3

Follow-up after hospitalization for mental
illness

30 d 1775 0 2766 0

7 d 1775 0 2766 0

Follow-up care for children prescribed
attention-deficit/hyperactivity disorder
medication

Initiation phase 4853 0 10,228 0

Continuation and maintenance phase 2871 0 4282 0

β-Blocker treatment after a heart attack

At discharge 779 0 917 0

Persistence 3724 0 4592 0

Comprehensive diabetes care

Glycosylated hemoglobin testing 20,601 1 114,179 16

Low-density lipoprotein cholesterol testing 11,814 4 100,925 25

Medical attention for nephropathy 30,567 2 183,207 16

Osteoporosis management in women who
had a fracture 1627 0 2358 0

Annual monitoring for patients taking
persistent medications

Angiotensin-converting enzyme inhibitor 28,604 6 250,767 32

Anticonvulsant 9228 0 15,640 0

Digoxin 7184 0 12,103 1

Diuretic 26,720 4 196,937 22

Statin 21,344 7 192,423 37

Acute care

Appropriate treatment for children
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Quality Measure Total PCPs PCPs With
>30

Attributed
Quality

Events, %

Total Quality Events Quality
Events

Accounted
for by PCPs

With >30
Attributed

Quality
Events, %

With upper respiratory tract infections 20,615 13 295,041 68

With pharyngitis 13,400 8 130,775 54

Inappropriate antibiotic treatment for adults
with acute bronchitis 18,289 1 81,787 12

Use of imaging studies for low back pain 23,498 1 103,464 8

a
Quality events were attributed to a physician using the 1-visit rule. If the physician had a preventive care or ambulatory visit with the health plan member

anytime during the eligibility period for the measure, the quality event was attributed to that physician. See eAppendix Table 1 for quality measure
specifications and attribution periods.
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Table 2
Quality Events Among Primary Care Physicians (PCPs) by Attribution Rule

Mean No. of Quality Events

Quality Measure ≥1 Preventive
Care or

Ambulatory Visit

≥30% of the
Patient's

Preventive Care or
Ambulatory Visits

≥50% of the
Patient's

Preventive Care or
Ambulatory Visits

Preventive care

Breast cancer screening 11.2 7.9 5.9

Colorectal cancer screening 18.1 14.0 10.7

Cervical cancer screening 20.9 13.6 9.6

Chlamydia screening in women 6.9 4.7 3.7

Glaucoma screening in older adults 8.9 7.2 5.9

Chronic care

Use of appropriate medications for people with asthma 3.2 2.3 2.0

Antidepressant medication management (2 measures) 2.9 2.0 1.8

Follow-up after hospitalization for mental illness (2
measures)

5.9 6.0 6.6

Follow-up care for children prescribed attention-deficit/
hyperactivity disorder medication

Initiation phase 2.1 1.7 1.6

Continuation and maintenance phase 1.5 1.3 1.2

β-Blocker treatment after a heart attack

At discharge 5.3 5.0 5.3

Persistence 1.2 1.1 1.1

Comprehensive diabetes care (3 measures) 6.0 4.8 4.0

Osteoporosis management in women who had a fracture 1.5 1.3 1.2

Annual monitoring for patients taking persistent
medications

Angiotensin-converting enzyme inhibitor 8.8 6.8 5.6

Anticonvulsant 1.7 1.4 1.3

Digoxin 1.7 1.5 1.4

Diuretic 7.4 5.6 4.7

Statin 9.0 6.9 5.6

Acute care

Appropriate treatment for children

With upper respiratory tract infections 14.3 10.5 8.7

With pharyngitis 13.7 10.4 8.7

Inappropriate antibiotic treatment for adults with acute
bronchitis

4.5 3.6 3.1

Use of imaging studies for low back pain 4.4 3.7 3.2

Total patient quality events

Total quality events 56.9 41.5 31.4
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