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M easuring physician performance is becoming commonplace 
as health plans and purchasers look for ways to drive quali-
ty improvement and to increase physicians’ accountability 

and rewards for achieving quality goals. A recent study1 reported that, 
among 89% of health maintenance organization plans using physician-
oriented pay-for-performance programs, more than one-third measured 
and rewarded quality at the individual physician level. In addition, 
public and private purchasers are demanding more information about 
America’s physicians and hospitals to aid in value-based purchasing 
and selection of health plans and providers.2

However, concerns remain regarding the validity and reliability of 
such physician performance profiles. Several factors are needed to sup-
port fair and accurate comparisons among physicians. These include 
evidence-based quality measures, complete and accurate data sources, 
and standardized methods of data collection. Physician-level reliability 
of a quality measure is another key consideration in this measurement. 
Physician-level reliability refers to the ability of a quality measure to 
distinguish an individual physician’s performance from the performance 
of physicians overall. Good physician-level reliability requires the fol-
lowing 2 factors: (1) a sufficient number of patients eligible for a given 
quality measure and (2) performance variation across physicians on 
that quality measure.3-5 The greater the number of a physician’s patients 
who are eligible for a quality measure, the more precise the estimate of 
the physician’s performance. When performance variation for a given 
quality measure across physicians is limited, the likelihood that a physi-
cian’s performance is statistically significantly different from that of his 
or her peers is also decreased. Hofer and colleagues6 showed that not 
controlling for a quality measure’s physician-level reliability significantly 
misrepresented performance differences across physicians. However, ad-
justing performance profiles in such a manner is not commonplace across 
the healthcare industry.

Ensuring that measurement results are valid and reliable is important 
when purchasers and plans (and potentially consumers) use the data to 

make decisions about which physi-
cians get financial rewards or other 
benefits. The stakes are particularly 
high when profiling results are used 
for public reporting or eligibility for 
participation in a health plan net-
work. Paying attention to the validity 
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Objective: To examine the reliability of quality 
measures to assess physician performance, which 
are increasingly used as the basis for quality 
improvement efforts, contracting decisions, and 
financial incentives, despite concerns about the 
methodological challenges.

Study Design: Evaluation of health plan adminis-
trative claims and enrollment data.

Methods: The study used administrative data 
from 9 health plans representing more than 11 
million patients. The number of quality events 
(patients eligible for a quality measure), mean 
performance, and reliability estimates were 
calculated for 27 quality measures. Composite 
scores for preventive, chronic, acute, and overall 
care were calculated as the weighted mean of the 
standardized scores. Reliability was estimated by 
calculating the physician-to-physician variance 
divided by the sum of the physician-to-physician 
variance plus the measurement variance, and 
0.70 was considered adequate.

Results: Ten quality measures had reliability 
estimates above 0.70 at a minimum of 50 quality 
events. For other quality measures, reliability was 
low even when physicians had 50 quality events. 
The largest proportion of physicians who could 
be reliably evaluated on a single quality measure 
was 8% for colorectal cancer screening and 2% 
for nephropathy screening among patients with 
diabetes mellitus. More physicians could be 
reliably evaluated using composite scores (<17% 
for preventive care, >7% for chronic care, and 
15%-20% for an overall composite).

Conclusions: In typical health plan administrative 
data, most physicians do not have adequate num-
bers of quality events to support reliable quality 
measurement. The reliability of quality measures 
should be taken into account when quality 
information is used for public reporting and ac-
countability. Efforts to improve data available for 
physician profiling are also needed.
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and reliability of data will help to ensure that these decisions 
are based on real differences in performance among physicians 
rather than any shortcomings of the measurement.

Although performance results based on limited sample 
sizes could be adjusted for the reliability of individual mea-
sures,7-9 the creation of composite scores may also be a use-
ful way to increase the reliability of physicians’ performance 
scores.10 Little is known about the extent to which construct-
ing composite scores mitigates the limitations of sample size 
and reliability, while continuing to provide useful and under-
standable information.11

To date, there have been few reports regarding the reliabil-
ity of physician-level performance scores associated with com-
monly used practices and methods in the healthcare industry. 
To begin to address this deficiency, this study relied on a large 
data set that combined patient-level administrative data from 
9 large health plans to compute performance for primary care 
physicians (PCPs) using 27 commonly measured quality in-
dicators. This data set is typical of data sources often used by 
individual health plans to profile physician performance. Spe-
cifically, we examined for each quality measure and composite 
score the proportion of PCPs who could be evaluated given 
different minimum sample size criteria and the physician-lev-
el reliability under those minimum sample size criteria. Our 
primary research questions were the following: (1) What is 
the physician-level reliability of commonly used performance 
measures calculated exclusively based on administrative data? 
(2) Can more physicians be reliably evaluated using a com-
posite score?

METHODS
Data Sources

This study used administrative data from the Ingenix Im-
pact Pro database.12 Deidentified claims and enrollment data 
for individuals enrolled in 9 health plans from 9 separate 
geographic regions for 2003 and 2004 were available for this 
study. Each of these plans had at least 250,000 members and 
accounted for 15% to 50% of managed care enrollees in their 
markets (Table 1). In all, these plans covered more than 11 
million unique members and many physicians and employer 
groups. The members included in these organizations were 
primarily enrolled in commercial health maintenance orga-
nization, preferred provider organization, and point-of-service 
health plan product designs, with fewer individuals enrolled 
in Medicare risk products. Pharmacy benefit status, an in-
dicator of the general availability of pharmacy data to sup-
port measurement, ranged from 51% to 80% of the enrolled 
populations for each plan. Although the study population was 
drawn from multiple geographic census regions, most indi-

viduals were located in the northeast United States. The data 
were deidentified to protect patient, physician, and organiza-
tion confidentiality. This study was reviewed and determined 
to be exempt by Chesapeake Research Review, Inc (Colum-
bia, MD).

Because the Impact Pro database may not include com-
plete data on all services (eg, pharmacy, laboratory, or men-
tal health services) needed for calculating some performance 
measures, we conducted specific analyses to assess the com-
pleteness of the data available for the study. Using only ad-
ministrative data sources, we compared performance rates 
based on Impact Pro data with performance data reported 
to the National Committee for Quality Assurance (NCQA) 
through the Healthcare Effectiveness Data and Information 
Set (HEDIS) reporting. If we found more than a 5–percent-
age point difference between the plan’s reported rate to the 
NCQA and the rate in the Impact Pro database, the data were 
excluded for that quality measure.

Selection of Quality Measures
Twenty-seven quality measures often used to assess care ef-

fectiveness were calculated using study data following HEDIS 
specifications.13 The quality measures were identified from an 
environmental scan of existing physician quality measures 
and prioritization by an NCQA expert panel on physician 
profiling. The quality measure set primarily includes quality 
measures that have been endorsed by the AQA Alliance and 
the National Quality Forum. Only quality measures that could 
be obtained through administrative claims data were included 
because we were emulating efforts to profile physicians based 
on data commonly available and used by health plans. Qual-
ity measures for diabetes care, cervical cancer screening, and 
colorectal cancer screening are specified for hybrid data col-
lection for HEDIS (ie, using medical records data to supple-
ment claims). Relying exclusively on administrative data for 
performance calculations for these quality measures may not 
accurately reflect performance.14 The selected quality mea-
sures describe preventive, chronic, and acute care activities 
and were considered appropriate for supporting comparisons 
of PCPs. (See eAppendix Table 1, available at www.ajmc.
com.)

Identification and Attribution of Quality Events  
to Physicians

We identified individual physicians using the unique phy-
sician identifiers used by health plans. Because we did not 
have a way to link a physician’s claims in one data set to that 
physician’s claims in another health plan’s data set, we did not 
pool patients for the same physician across health plans. Most 
of the 9 health plans in our study did not operate in the same 
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patients meeting indicator requirements divided by the num-
ber of eligible patients attributed to that physician. In pre-
liminary analyses, we observed high variation in performance 
rates among physicians with fewer than 10 attributed quality 
events for a quality measure, so we excluded these physicians 
from the analysis. We determined the number of physicians 
meeting 4 different volume thresholds (>10, >20, >30, and 
>50 quality events) for each quality measure. We also report 
the mean number of quality events per physician within each 
volume category and the mean performance rates for each 
category. The volume categories are not mutually exclusive; 
a physician with 25 quality events for a quality measure will 
be included in the volume categories for 10 or more and for 
20 or more.

To determine how well quality measures capture differ-
ences in physician performance, we calculated a reliability 
estimate for each quality measure.15 The methods are summa-
rized herein (see eAppendix. Reliability Formula, available 
at www.ajmc.com). Reliability estimates were calculated for 
physicians within each plan because we wanted the variabil-
ity between physicians to reflect the natural variation within 
a plan and not to be unduly affected by patient or other fac-
tors that might differ across plans. We selected 2 plans (plans 
C and I in Table 1) for inclusion in our presented findings to 
illustrate potential differences across plans in reliability re-
sults for different performance measures. The estimated reli-
ability for a quality measure was computed as the ratio of the 
physician-to-physician variance divided by the sum of the 
physician-to-physician variance plus the measurement vari-
ance. This reliability estimate varies between 0 and 1, and 
a reliability of 0.70 or higher is typically considered accept-
able for psychometric purposes.16 Reliability estimates were 
computed separately for each of the volume categories based 
on the mean number of quality events for physicians within 

healthcare markets, so pooling would have a limited effect. 
Primary care physicians, including family physicians, general 
internists, and general pediatricians, were identified based on 
the specialty designated in the credentialing records of the 
participating health plans.

The 9 health plans included in this study generally did 
not require patients to designate a PCP. Therefore, we devel-
oped algorithms based on patient care patterns to attribute 
a patient’s care to 1 or more physicians. We required at least 
1 claim for an outpatient visit during the measurement pe-
riod to attribute a patient to a PCP for inclusion in the study. 
This means that some patients who were eligible for quality 
measures may not have been attributed (eg, a woman eligi-
ble for mammography would not be attributed if she did 
not have a qualifying visit during the year). Outpatient 
visits were defined based on coding conventions estab-
lished through HEDIS to identify preventive and ambula-
tory health services.13

For a physician to be considered responsible for a quality 
event (defined as an event for which a patient is eligible for a 
quality measure), the patient had to have a visit with the physi-
cian during a period when the physician would have an oppor-
tunity to meet the quality indicator. We chose this less stringent 
approach to maximize the number of quality events assigned 
to each physician. Any PCP rendering 1 or more visits for a 
patient during the eligibility period was considered responsible 
for the quality measure. A specific patient may be eligible for 
multiple quality measures and contribute multiple quality events 
for the responsible physicians. Likewise, more than 1 physician 
could be responsible for a specific quality event.

	
Statistical Analysis

Individual Measures. For each quality measure, a physi-
cian’s rate of performance was computed as the number of 

n Table 1. Characteristics of Plans Included in the Study

  Age of Members, y, %

Plan         No. of Members Female Sex, % 0-17 18-64 >65 % With Pharmacy Benefit

A 250,000-750,000 51 29 69 2 57

B >750,000 51 33 65 2 76

C 250,000-750,000 52 25 74 1 80

D 250,000-750,000 50 27 71 2 51

E >750,000 52 30 65 5 51

F >750,000 53 25 69 6 71

G 250,000-750,000 54 44 51 5 70

H 250,000-750,000 52 30 66 4 64

I >750,000 51 25 72 2 77
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that category and on the minimum number of quality events. 
For example, in the category for 30 or more quality events, 
all physicians have at least 30 quality events, but some have 
many more than 30, which tends to elevate the mean re-
liability. The reliability at the minimum for that volume 
category reflects the reliability for physicians who had no 
more than 30 quality events. The reliability estimate at the 
mean number of quality events for the quality measure and 
volume category reflects typical experience of physicians in 
this population. The reliability at the minimum number of 
quality events per physician shows the “worst case” reliabil-
ity for the volume category. The reliability estimate at the 
minimum level of quality events also facilitates comparison 
of reliability estimates across quality measures because the 
mean number of quality events varies by quality measures. To 
promote comparability across volume categories for a quality 
measure, the physician-to-physician variance for the group 
of physicians with 10 or more quality events was used for 
computing reliability for all groups. The Spearman-Brown 
prophecy formula was used to produce the reliability esti-
mate at each volume level.17 We also present the distribu-
tion of reliability estimates by the number of quality events 
per physician.

Composite Measures. We grouped the performance mea-
sures into 3 composite scores for preventive, chronic, and 
acute, as well as an overall composite comprising all 27 qual-
ity measures. Column 1 of Table 2 gives the mean number 
of quality events per quality measure per PCP. Calculating 
composites at the physician level is a concern because the dis-
tribution of quality events may vary across physicians. Some 
quality measures are harder to meet than others, and if some 
physicians are eligible for disproportionately high numbers of 
those quality measures, they will score lower than other phy-
sicians. To address these issues, we constructed a composite 
score for each physician based on the standardized mean rate 
for the relevant quality measures for that physician’s patient 
population. By standardizing the quality measures before av-
eraging, we took into account differences in quality measure 
means and standard deviations that might otherwise distort 
comparisons across physicians. This method allows for the 
comparison of performance among physicians on the same 
scale even if their patient mixes and applicable quality mea-
sures were different. For each physician, we calculated a mean 
of the standardized quality measure rates weighted by the 
number of quality events that the physician has for the qual-
ity measure. In computing a composite score for a physician, 
only individual indicators with 4 or more quality events were 
used. With fewer than 4 quality events, a standardized rate is 
constrained to be 0, 1, or 0.5 and had an unacceptably strong 
effect on the composite results.

To create the reliability estimate for the composite scores 
using the method already described, we computed the phy-
sician-to-physician variance using a hierarchical modeling 
approach. For the aforementioned reasons, the reliability esti-
mates were computed at the plan level and within each com-
posite score at different volume thresholds (>10, >20, >30, 
and >50 quality events). Using the physician-to-physician 
variance for each plan and volume group for each composite, 
a reliability was computed for each physician. A sample of up 
to 900 physicians was used for each composite for each plan. 
We report the median of the reliability estimates across this 
sample of physicians.

RESULTS
Individual Measures

Table 2 summarizes the results of the analyses of selected 
individual performance measures (see eAppendix Table 2, 
available at www.ajmc.com, for full results). The leftmost 
columns in the table provide information for all the plans on 
the number and percentage of physicians with quality events 
for each quality measure and the performance rates, stratified 
by volume categories. For example, 23,985 physicians (25% 
of all PCPs with >1 quality event in the data set) had 10 or 
more patients eligible for cervical cancer screening attributed 
to them.

Performance rates were fairly consistent across the volume 
categories (Table 2). For example, the mean performance on 
asthma medication management varied from 79% for physi-
cians with 50 or more quality events to 82% for physicians 
with 10 or more quality events.

Reliability estimates showed considerable variation across 
quality measures and, as expected, generally improved with an 
increase in the number of quality events available for charac-
terizing physician performance. With a minimum of 10 quality 
events, reliability estimates for cervical cancer screening were 
0.20 in plan C and 0.23 in plan I. Even with a minimum of 
50 quality events, reliability for this quality measure is below 
the recommended level (0.48 in plan C and 0.57 in plan I). 
However, among physicians who had at least 10 observations, 
the mean number of observations per physician was high. For 
example, the reliability estimate for cervical cancer screening 
in plan C was 0.70 among physicians with 10 or more quality 
events because the mean number of quality events per physi-
cian was 94. For colorectal cancer screening and Chlamydia 
screening, the reliability estimates based on the minimum 
thresholds suggest that at least 50 quality events are needed to 
gain acceptable reliability. For colorectal cancer screening, a 
threshold of 50 quality events would ensure a minimum reli-
ability of 0.76 for the physician with exactly 50 quality events, 
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n Table 2. Results for Individual Measures
                                      All Plans Plan C Plan I

 
 

Quality Measurea

Volume  
Category  

(No. of  
Attributed  

Quality 
Events)b

No. of
PCPs  

Meeting 
Threshold 
for Volume 
Category

% Of 
 PCPs 

Meeting 
Threshold 
for Volume 
Categoryc

Mean No. 
of Quality 

Events
Among PCPs 

Meeting 
Threshold 
for Volume 
Category

Mean  
Performance  

Rate for 
Volume  

Category, %

Reliability 
at Mean 
No. of 

Quality 
Events for 

Volume 
Categoryd

Reliability 
at Minimum 

No. of  
Quality  

Events for  
Volume 

Categorye

Reliability  
at Mean  
No. of  

Quality  
Events for  

Volume 
Categoryd

Reliability 
at Minimum 

No. of  
Quality  

Events for 
Volume 

Categorye

Preventive Care

Cervical cancer 
screening

>10 23,985 25 62 67 0.70 0.20 0.74 0.23

>20   17,459 18 79 67 0.75 0.34 0.76 0.37

>30  13,898 14 93 67 0.77 0.43 0.77 0.47

>50    9326 10 120 68 0.80 0.57 0.80 0.60

Chlamydia screening in 
women

>10    2003   2 19 33 0.51 0.34 0.58 0.42

>20      626   1 31 34 0.63 0.51 0.68 0.58

>30      234   0 43 35 0.70 0.60 0.74 0.67

>50        50   0 67 38 0.79 0.72 0.79 0.76

Colorectal cancer 
screening

>10 20,680 21 54 42 0.86 0.39 0.74 0.28

>20 14,987 15 69 43 0.87 0.56 0.76 0.43

>30  11,718 12 82 44 0.88 0.66 0.78 0.53

>50    7502   8 106 45 0.89 0.76 0.81 0.65

Chronic Care

Use of appropriate 
medications for people 
with asthma

>10    1053   1 15 82 0.25 0.17 0.04 0.03

>20      164   0 27 82 0.36 0.29 0.07 0.05

>30         40   0 40 80 0.45 0.36 0.09 0.07

>50          6   0 57 79 0.52 0.49 — —

Comprehensive  
diabetes care

 � Low-density lipoprotein  
cholesterol testing

>10 3578   4 21 84 0.57 0.37 0.44 0.28

>20    1286   1 33 86 0.69 0.56 0.54 0.43

>30       499   1 48 86 0.75 0.65 0.61 0.52

>50       142   0 76 88 0.84 0.75 0.68 0.63

 � Medical attention for 
nephropathy

>10    5796   6 19 47 0.81 0.64 0.72 0.56

>20     1765   2 33 50 0.86 0.78 0.80 0.72

>30      664   1 48 54 0.90 0.84 0.84 0.79

>50       178   0 80 59 0.94 0.90 0.89 0.86

Annual monitoring 
for patients taking 
persistent medications 
(angiotensin-converting  
enzyme inhibitor)

>10     7949   8 24 76 0.66 0.37 0.52 0.29

>20    3602   4 36 78 0.71 0.54 0.60 0.45

>30    1825   2 47 78 0.75 0.64 0.65 0.55

>50      530   1 71 79 0.81 0.75 0.72 0.66

Acute Care

Appropriate treatment 
for children with  
upper respiratory 
tract infections

>10 5914 6 43 83 0.73 0.36 0.82 0.59

>20 3806 4 60 84 0.78 0.54 0.88 0.76

>30 2758 3 73 85 0.81 0.64 0.91 0.83

>50 1669 2 96 85 0.85 0.76 0.93 0.89

Inappropriate antibiotic 
treatment for adults 
with acute bronchitisf

>10 2126 2 19 27 0.63 0.45 0.45 0.28

>20 594 1 32 26 0.74 0.63 0.59 0.45

>30 219 0 47 24 0.81 0.72 0.68 0.58

>50 65 0 72 25 0.86 0.80 0.76 0.71

PCP indicates primary care physician.
aThe mean is based on the group of physicians who had at least 1 quality event attributed to them for this measure.
bThe volume categories are not mutually exclusive; a physician with 25 quality events will be included in the volume categories of 10 or more and 20 or more.
cThe proportion of physicians who meet the volume category requirements for the quality measure out of all physicians with at least 1 quality event on any quality 
measure (n = 97,268).
dThe reliability estimate for the mean number of quality events among physicians who meet the volume category requirements for the composite. Estimates above 
the recommended level are boldfaced.
eThe reliability estimate for the minimum number of quality events for the volume category. Estimates above the recommended level are boldfaced.
fLower performance is better for this measure.
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but because the mean number of quality events per physician 
with at least 50 quality events is 129, the reliability estimate 
for all physicians in this group is 0.89 (based on results from 
plan C).

Diabetes care and medication monitoring quality mea-
sures had the highest reliability estimates among the chronic 
disease quality measures. For example, the reliability estimate 
for diabetes low-density lipoprotein cholesterol testing was 
0.37 for a minimum of 10 quality events and 0.75 for 50 qual-
ity events; for diabetes nephropathy testing, the results were 
0.64 for 10 quality events and 0.90 for 50 quality events (both 
sets of estimates are from plan C). Using the mean number 
of quality events at each of these thresholds yielded higher 
reliability estimates.

The following 10 quality measures have reliability estimates 
above 0.70 when a minimum of 50 quality events is used for 
the calculation in at least 1 plan: Chlamydia screening, col-
orectal cancer screening, low-density lipoprotein cholesterol 
screening, glycosylated hemoglobin testing and nephropathy 
testing for patients with diabetes mellitus (DM), appropriate 
use of antibiotics for children with upper respiratory tract in-
fections and adults with bronchitis, and monitoring of patients 
taking angiotensin-converting enzyme inhibitors, diuretics, 
and statins. Of these quality measures, only the following 4 
achieve this level of reliability with a minimum of 30 quality 
events in at least 1 plan: nephropathy testing for patients with 
DM, medication monitoring for statins, and appropriate use of 
antibiotics in children with upper respiratory tract infections 

n Table 3. Results for Composite Measures

Volume  
Category  
(No. of  
Attributed  
Quality Events)a

No. of PCPs 
Meeting 

Threshold 
for Volume 
Category

% Of PCPs 
Meeting 

Threshold 
for Volume 
Categoryb

Mean No. of Quality 
Events Among  
PCPs Meeting 
Threshold for  

Volume Category

Reliability at Mean No.  
of Quality Events for  

Each Subscale or  
Overall Composite Scorec

Observed Minimum  
No. of Quality Events  

Needed to Reach Reliability 
Estimate of 0.70d

Plan C Plan I Plan C Plan I

Preventive care     

>10 29,802 31 115 0.89 0.88

50 67
>20 24,035 25 140 0.90 0.87

>30 20,659 21 159 0.88 0.89

>50 16,502 17 189 0.88 0.87

Chronic care    

>10 15,865 16 63 0.91 0.82

40 37
>20 12,210 13 78 0.90 0.80

>30 9811 10 91 0.91 0.79

>50 6589 7 116 0.90 0.79

Acute care    

>10 11,452 12 44 0.71 0.77

40 70
>20 7110 7 62 0.69 0.77

>30 5000 5 78 0.75 0.82

>50 2951 3 106 0.83 0.87

Overall care    

>10 34,604 36 145 0.89 0.88

70 62
>20 28,422 29 173 0.90 0.87

>30 24,825 26 195 0.88 0.89

>50 20,360 21 229 0.88 0.87

PCP indicates primary care physician. 
aThe volume categories are not mutually exclusive; a physician with 25 quality events will be included in the volume categories of 10 or more and 20 or 
more. 
bThe proportion of physicians who meet the volume category requirements for the quality measure out of all physicians with at least 1 quality event on any 
quality measure (n = 97,268). 
cThe reliability estimate for the mean number of quality events among physicians who meet the volume category requirements for the composite. Esti-
mates above the recommended level are boldfaced. 
dFrom the distribution of events (see Figure), the minimum number of events found to achieve a reliability estimate of at least 0.70.
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and in adults with bronchitis. Some quality measures attain a 
reliability estimate above 0.70 at the mean number of quality 
events when the threshold is 10 or 20 quality events; none of 
the quality measures achieve this level of reliability assuming 
the minimum level for those ranges.

Composite Measures
Table 3 gives the results for the composite measures. Un-

der the least stringent threshold of 10 or more quality events, 
36% of physicians received an overall composite score. The 
proportions of physicians who can be evaluated are higher us-
ing the composite scores than using individual items (Table 
2), with 31% for the prevention composite versus 25% for cer-
vical cancer screening (the prevention quality measure with 
the largest proportion of physicians evaluated), 16% for the 
chronic care composite versus 8% for medication monitoring 
of patients taking angiotensin-converting enzyme inhibitors, 
and 12% for the acute care composite versus 6% for appropri-
ate antibiotic prescribing for children with upper respiratory 
tract infections.

The reliability estimates of the composite scores are pre-
sented as the mean number of quality events for the range 
and are high even for the smallest volume category, namely, 
physicians with 10 or more quality events (0.90 for preven-
tive care, 0.79 for chronic care, and 0.88 for overall care).
This is because even with a minimum threshold of 10 or more 
quality events, the mean number of quality events per physi-
cian is high. For example, using a threshold of 10 or more 

quality events, the mean numbers of quality events per physi-
cian were 115 for the prevention composite and 63 for the 
chronic composite (Table 3).

The Figure shows the distribution of reliability estimates 
for the random sample of 900 physicians used to calculate the 
prevention composite measures of plan C. These estimates 
show that many physicians have large numbers of quality 
events available for calculating each of these composites. 
From this distribution, we can identify a minimum number 
of quality events needed to achieve a reliability estimate of 
0.70 (Table 3). The minimum differs for the 2 plans included 
in this analysis. For example, 50 quality events are needed 
to achieve a 0.70 reliability estimate for the preventive care 
composite in plan C compared with 67 quality events for 
plan I. We used similar distributions to identify the minimum 
sample size needed for the other composites (eAppendix Fig-
ures available at www.ajmc.com). Fewer observations are 
needed for the chronic care composite (40 in plan C and 37 
in plan I). The number varies dramatically by plan for the 
acute care composite, with 40 quality events needed in plan 
C and 70 quality events in plan I. For the overall composite, 
the minimum required is 70 quality events in plan C and 62 
quality events in plan I.

DISCUSSION
Measuring and comparing physician performance using 

administrative data in a reliable way are challenging when 

n  Figure. Reliability of Preventive Care Composite Measure by the Number of Quality Events Per Physician (Plan C)

No. of Quality Events per Physician
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data are limited to only those patients who are represented 
by data in a single health plan. We found that a small frac-
tion of physicians could be reliably profiled on the most com-
mon quality measures when data are limited to a single health 
plan’s administrative data. Using a minimum reliability esti-
mate of 0.70 as the threshold for “reliable measurement,” the 
largest proportions of physicians who could be reliably evalu-
ated on a single quality measure were 8% for colorectal can-
cer screening (based on plan C results for >50 quality events) 
and 2% for nephropathy screening for DM (based on plan C 
and plan I results for >20 quality events). Greater proportions 
of physicians can be reliably evaluated using composite mea-
sures (<17% of physicians using a preventive care composite, 
>7% using a chronic care composite, and 15%-20% using the 
overall composite). Even in this large and varied database rep-
resenting health plans with moderate-to-large market shares, 
most physicians could not be evaluated reliably on composites 
or on individual measures.

We focused on the minimum sample size needed for reli-
able measurement because physicians who are near the mini-
mum threshold are at the greatest risk for misclassification. 
Only 10 of 27 quality measures evaluated in this study met the 
recommended reliability of 0.70 with a minimum of 50 quality 
events. Four quality measures met this standard at a minimum 
of 30 quality events. The numbers needed for composite mea-
sures ranged from 37 to 70 quality events.

A quality measure can have good reliability (1) because 
there is comparatively high physician-to-physician variance 
or (2) because there is not much “noise” or measurement er-
ror in the estimate of the individual physician performance, 
usually as a result of large sample sizes. When most physicians 
have high scores on a quality measure, reliability may be lower 
because there is less variation across physicians; therefore, the 
ability of that quality measure to discriminate performance 
decreases. For example, the reliability of the nephropathy 
screening quality measure for DM is higher than that of the 
glycosylated hemoglobin screening quality measure in large 
part because on average physicians performed a documented 
screen for nephropathy in about 50% of their eligible pa-
tients with DM, while about 90% of their patients received 
low-density lipoprotein cholesterol screening. The number of 
quality events also affects reliability; none of the behavioral 
health quality measures meet the recommended standard for 
reliability, in part because of the smaller numbers of quality 
events for these quality measures.

The desired level of reliability of measurement depends on 
how the data are used. For confidential performance feedback 
to physicians that is intended to spur quality improvement 
efforts, meeting a reliability threshold of 0.70 may not be nec-
essary. However, if plans or purchasers use the information to 

determine network eligibility or to create public report cards, 
a minimum threshold for reliability is needed to ensure fair 
comparisons and to protect against misclassification bias.

The trade-off in reliable measurement between individual 
measures and composite scores has to be weighed against the 
different information available and the different uses of the 
data by various stakeholders. Individual measures provide 
readily actionable information for quality improvement pur-
poses for physicians; composite measures may be useful for 
high-level comparisons of physicians (eg, for report cards di-
rected at purchasers or consumers) but are less directly useful 
for quality improvement.18

Composites may be unduly affected by particular quality 
measures or may combine unrelated quality measures, and 
the relationship of the composite score to an underlying con-
struct of quality may be unclear. We attempted to address 
methodological issues that make it difficult to compare qual-
ity in one physician’s practice with that in another by stan-
dardizing scores on each quality indicator before creating a 
summary score. Physicians vary in the types of patients they 
see, and quality measures for some conditions tend to be as-
sociated with higher (or lower) physician performance than 
others. The amount of variation in performance also differs 
from among quality measures. Taking a simple sum of qual-
ity indicators (adding up the number of quality events and 
the number of times the recommended actions were taken) 
would be straightforward, but this approach would give an ad-
vantage to physicians whose patients are mostly eligible for 
quality measures associated with generally high performance. 
Standardizing rates means that physicians are evaluated on 
how they compare with the mean performance on a quality 
measure. However, standardizing rates is problematic when 
physicians have few eligible quality events, so we excluded 
quality measures for which a physician had fewer than 4 qual-
ity events (which limited the number of physicians who could 
be evaluated). Furthermore, we weighted the quality measures 
based on the number of quality events that the physician had. 
This meant that the composites were strongly affected by per-
formance on preventive care and medication management 
quality measures that apply to many patients; quality mea-
sures for chronic disease conditions (even the most common 
ones such as DM) had less affect on the overall composite. 
We chose this approach because it represents, from a volume 
perspective, the types of quality events that a physician has 
the opportunity to influence.

In addition, we calculated reliability at the plan level be-
cause we wanted the variability between physicians to reflect 
the natural variation within a plan and not to be unduly af-
fected by patient or other factors that might differ across plans. 
The difference in reliability across plans suggests that plans 
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should consider reliability of quality 
measures within their own data.

Limitations
Limitations of this study included 

the limited number of quality mea-
sures studied, the reliance on admin-
istrative data, the lack of information 
on physician specialties other than 
primary care, the lack of direct in-
formation about a physician’s re-
lationship with the patient, our inability to link physicians 
across plans, and the lack of risk adjustment. These findings 
are based on only 27 quality measures from an administra-
tive-only data set. All quality measures are well tested, and 
most are included in health plans’ and employers’ physician 
performance measurement programs and can be calculated 
based on administrative data. The metrics were selected with 
input from a stakeholder panel based on relevance, evidence, 
and feasibility.13

Administrative data were used because information from 
electronic medical records is unavailable on a large scale and 
because most physician-level measurement efforts around 
the country rely on administrative data, including enroll-
ment records, medical claims, pharmacy claims, and labora-
tory claims (but not values) in the calculation of performance 
results. Therefore, these results represent what can be com-
monly accomplished using data available to most health 
plans. However, administrative data limit the types of clini-
cal actions that can be profiled,19 and reliance on adminis-
trative data means that profiles generally depend on process 
measures rather than on intermediate outcomes, linked ac-
tion measures, or outcomes such as health status, functional 
status, and mortality.

This study focuses on PCPs because of the many relevant 
performance measures and the total number of physicians rep-
resented in our database. Our ability to characterize care for 
specialists was limited by the few quality measures that could 
be reliably measured through administrative data. In the ab-
sence of clear information about whether any single physician 
was responsible for each quality event, a simple rule—essen-
tially giving credits (or demerits) to any physicians who came 
into contact with the patient—was used to attribute patients 
(and their associated quality events) to a physician.

We were unable to link physicians across health plans be-
cause there was not a common identifier. To the extent that 
several of the plans included in this study have overlapping 
markets and may use the same physician networks, the results 
may underestimate the true number of denominator counts 
and the quality measure reliability. Therefore, our results 

present a worst-case scenario but on the whole reflect what 
is generally happening in the marketplace because pooling of 
data is uncommon.

Furthermore, there was no attempt to adjust for differences 
in case mix or severity across physicians. All of the quality 
measures used in this study were process-of-care measures 
with refined eligibility criteria and exclusion criteria for cases 
in which recommended care may not be applicable. Risk ad-
justment is undoubtedly an issue for intermediate outcome 
measures and may be of particular concern even for process-
of-care measures that depend on patient adherence (ie, medi-
cation management and breast cancer screening) for practices 
that serve disadvantaged populations.20

Implications
Our results suggest that information about the reliability of 

quality measures should be calculated and presented to make 
quality information transparent at the physician or group 
level and should be taken into account in determining how 
measurement information will be used for financial rewards or 
incentives. Efforts to improve the depth and breadth of infor-
mation available for assessing physician performance are also 
needed, along with research to address continuing method-
ological concerns. Large sample sizes per physician are required 
to achieve recommended reliability at the level of individual 
measures, and reliability varies across quality measures. Cur-
rent reporting efforts based on available administrative data 
from a single plan or insurer may misrepresent performance of 
individual physicians if reliability standards are not considered. 
Efforts to encourage the aggregation of databases across health 
plans, government purchasers, and other entities are needed to 
maximize the numbers of quality events per physician that are 
available for characterizing physician performance.
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Take-away Points
When health plan administrative data are used to evaluate physician performance, most qual-
ity measures require at least 50 quality events per physician to gain a reliable estimate of 
physician performance (ie, to ensure that a quality measure is able to distinguish a physician’s 
performance from average performance).

n	 Composite measures allow more physicians to be evaluated reliably but are less action-
able for quality improvement.

n	 The physician-level reliability of quality measures should be considered when quality in-
formation is used for public reporting and accountability.

n	 Efforts to improve the quality and quantity of data available for physician profiling are also 
needed.
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