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The authors analyzed performance trends 
between 1996 and 1998 for health plans in 
the Medicare managed care program. Four 
measures from the Health Employer Data 
and Information Set (HEDIS®) were used 
to track performance changes: adult access 
to preventive/ambulatory health services, 
beta blocker treatment following heart 
attacks, breast cancer screening, and eye 
exams for people with diabetes. Using a 
cohort analysis at the health plan level, sta
tistically significant improvements in per
formance rates were observed for all mea
sures. Health plans exhibiting relatively 
poor performance in 1996 accounted for the 
largest share of overall improvement in 
these measures across years. 

INTRODUCTION 

While the debate concerning the future 
structure of the Medicare program continues, 
CMS has already made considerable progress 
in its transformation from a payer to a value-
based purchaser of health care. Critical to 
these efforts has been the extensive develop
ment of performance measures in Medicare 
managed care, which includes the Medicare+ 
Choice (M+C) program.1 Internal steps have 
also been taken to develop similar measures 
for the fee-for-service program. 

CMS arguably has the most comprehen
sive health-related performance measure
ment database in the world to support its 
1 M+C is a term used to describe the various health plan options 
available to Medicare beneficiaries. Technically, the M+C pro-
gram did not begin until January 1999, however, Medicare man-
aged care programs have been reporting performance data 
since 1996. 
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managed care program. This system can: 
• Support policy development. 
• Monitor and enforce contract standards. 
• Inform beneficiaries about their choices. 
• Guide targeted quality improvement 

efforts. 
There is still substantial work to be 

done, however, in making performance 
data optimally useful for these purposes. 
Although significant advances have been 
made in this area, we still face a substantial 
learning curve in our application of perfor
mance data to improve health care. 

Several studies have demonstrated or 
suggested that performance measure
ment, itself, contributes to improved 
patient outcomes. For example, Kazandjian 
and Lied (1998), in a retrospective cohort 
study of cesarean section rates, found that 
continuous participation in a performance 
measurement project was associated with 
performance improvement. In a study on 
coronary artery bypass grafting (CABG) 
outcomes, Hannan and others (1994) 
found that risk-adjusted CABG mortality in 
New York dropped substantially between 
1989 and 1992 during the first 4 years of 
New York’s Cardiac Surgery Reporting 
System, a decline that has sometimes been 
attributed to reporting itself. The National 
Committee for Quality Assurance (NCQA) 
(2000), in its report on the state of man-
aged care quality in 1999, found that man-
aged care plans that consistently monitor 
and report on quality show significant 
improvements in quality. NCQA also found 
that health plans that score high on clinical 
quality also have the most satisfied mem
bers. However, Jencks (2000) indicates 
that performance data do not automatically 

HEALTH CARE FINANCING REVIEW/Fall 2001/Volume 23, Number 1 149 



improve clinical performance. He sug
gests that health plans, with their substan
tial purchasing power, can create a market 
force for better performance in health 
plans. 

Faulty, unrefined, or inefficient mea
sures have sometimes made it difficult to 
measure performance changes accurately. 
For example, according to Palmer (1996), 
“many measure sets in current use do not 
provide meaningful comparisons of clinical 
performance or, at worst, are actually mis
leading because they are limited in scope, 
insufficiently detailed, methodologically 
flawed, or not standardized across providers.” 
Roper and Cutler (1998) identify several 
obstacles to measuring performance. 
These include difficulty constructing valid 
measures of health care outcomes, slow 
development of accessible data systems, 
lack of ready systems to obtain clinical 
information beyond the reach of the indi
vidual health plan, and lack of consensus 
about appropriate performance measures. 
Eddy (1998) views efforts to measure per
formance as currently limited because of 
the probabilistic nature, rarity, and con-
founding of many health outcomes; the 
inadequacies of information systems; the 
multiplicity of measurers and measures; 
the complexity of health plans; and the 
availability of funding. An overriding prob
lem is that there are few generally accept
ed or explicit models of health care perfor
mance other than the structure-process-
outcome model of Donabedian (1988). 
Lied and Kazandjian (1999) have recently 
proposed a multidisciplinary and conceptu
al model of health care performance with a 
mathematical basis that incorporates quali
ty, access, cost, and patient satisfaction. 
This approach allows for a theoretical cal
culation of performance levels (as opposed 
to quality), but the model has not been 
empirically tested. 

In recognition of these issues, CMS has 
taken a very careful and systematic 
approach to performance measurement. 
Over the past few years, several perfor
mance measurement sets, such as 
HEDIS®, the Consumer Assessment of 
Health Plans Study (CAHPS®), and the 
Health Outcomes Survey (HOS), have 
been developed or adapted to the M+C pro-
gram. We have now begun to analyze the 
initial years of these data in order to deter-
mine how useful they will be for the pro-
gram’s objectives. In this article, we pro-
vide an analysis of the first 3 years of 
HEDIS® data. 

METHODS 

HEDIS® was initially developed by 
NCQA in concert with a cooperative group 
of health plans and large employers to help 
employers in the United States understand 
what they are getting for their health care 
dollars. In 1996, HCFA contracted with 
NCQA to develop a database of HEDIS® 

measures to be used in assessing perfor
mance of the Medicare program. (There is 
also a Medicaid version of HEDIS®.) In 
addition, HCFA required a number of 
HEDIS® measures, including the four in 
this study, to be audited according to the 
methodology developed by NCQA. HCFA 
contracted with a peer review organization 
to conduct the audits for 1996 and 1997. 
NCQA-licensed audit firms under contract 
with the health plans conducted the audit 
of the 1998 data. 

As specified by contract, NCQA supplied 
HCFA with the raw data files in this study. 
The file formats were different for 1996 
than for 1997 and 1998. The 1996 file was 
the public use file contained on HCFA’s 
Web site (http://www.hcfa.gov/stats/ 
pufiles.htm). This file contained the rates and 
some plan contract identifying information. 
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The 1997 and 1998 data files contained 
many data elements, including: contract 
number, market area code, eligible mem
ber population, minimum required sample 
size, sampling method, numerator and 
denominator values for the performance 
rates, the rates themselves, and 95-percent 
confidence intervals for the rates. 

The number of separately reporting plan 
contracts participating in Medicare man-
aged care was 289, 371, and 320 for service 
years 1996, 1997, and 1998, respectively. 
Many of these plans did not report on the 
four audited HEDIS® measures for all 3 
years. Health plans were required to use a 
statistically valid sample of beneficiaries 
for compiling aggregate data for their orga
nization based on technical specifications 
provided by NCQA. 

The current study reports on perfor
mance changes in Medicare managed care 
for the first 3 years for which Medicare 
HEDIS® data were available. The study 
analyzes trends in plan performance for a 
cohort of plans using the four HEDIS® 

measures that were fully audited (100 per-
cent) for both measurement years 1997 
and 1998 and partially audited for mea
surement year 1996 services. (A fifth 
HEDIS® measure, “frequency of selected 
procedures,” was also audited for these 
years.) A total of 27.4 percent of HEDIS® 

3.0 submissions were fully validated by on-
site review for the 1996 measurement year 
(Centers for Medicare & Medicaid Services, 
2001). 

Only Medicare reporting entities that 
were fully or substantially compliant with 
HEDIS® 3.0 specifications were included in 
this study. For measurement year 1997 
(calendar year 1997 services), compliance 
rates were greater than 80 percent for all 
four measures: adult access to preven
tive/ambulatory health services (AAP) 
(90.7 percent); beta blocker treatment after 
heart attack (BB) (80.6 percent); breast 

cancer screening (BCS) (87.6 percent); 
and eye exams for people with diabetes 
(EE) (84.8 percent) (Centers for Medicare 
& Medicaid Services, 2001). Three of 
these HEDIS® measures involve effective
ness of care, and the fourth pertains to 
access to care. A brief description of these 
measures follows: 

AAP—Measures the percentage of 
enrollees age 20 or over who were continu
ously enrolled during the measurement 
year and who had an ambulatory or pre
ventive care visit during the measurement 
year. Although this measure reports rates 
for three age groupings (20-44, 45-64, 65 or 
over), this study used the 65-or-over rate. 
Because this study is limited to Medicare, 
the vast majority of Medicare enrollees 
were, in fact, age 65 or over. 

BB—Measures the percentage of 
enrollees age 35 or over during the mea
surement year who were hospitalized and 
discharged alive between January 1 and 
December 24 of the measurement year 
with a diagnosis of acute myocardial infarc
tion (AMI) and who received an ambulato
ry prescription for beta blockers upon dis
charge. 

BCS—Measures the percentage of 
women age 52-69 years who were continu
ously enrolled during the measurement 
year and the preceding year and who had a 
mammogram during the measurement 
year or the preceding year. Enrollees may 
have no more than one gap in enrollment 
of up to 45 days during each year of con
tinuous enrollment. 

EE—Measures the percentage of 
Medicare beneficiaries with Type 1 or 
Type 2 diabetes age 18-75 years who were 
continuously enrolled during the measure
ment year who had an eye screening for 
diabetic retinal disease. 

We use a less cumbersome term, “plan,” 
in this study in referring to the “Medicare 
reporting entity,” this study’s unit of analy-
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sis. Medicare reporting entities, i.e., plans, 
prepare a separate Medicare HEDIS® 

report for each contract. Separate reporting 
is done within Medicare managed care con-
tracts for market areas that are not geo
graphically contiguous if the contract cov
ers more than one major community in 
which there were at least 5,000 Medicare 
enrollees for that organization. This study 
used a cohort analysis in which only the 
Medicare plans that reported data for 1996, 
1997, and 1998 service periods were includ
ed. As an additional requirement for inclu
sion, the denominator value, reflecting the 
target population, had to be at least 30 for 
each plan for 1996, 1997, and 1998. (Prior to 
1999, NCQA suppressed HEDIS® rates for 
effectiveness-of-care measures if there were 
fewer than 30 eligible members for a given 
measure within a reporting entity.) 

NCQA allows plans to use one of two 
methods for data collection: administrative 
or hybrid. The administrative method 
requires that the plan identify a target popu
lation and search for evidence of the inter
vention using administrative data. The 
hybrid method requires the plan to choose 
a sample of patients identified through 
administrative records. For most measures, 
a sample of 411 patients is required. The 
plan then searches for evidence of the inter
vention by examining administrative 
records. If no evidence is found, the plan 
reviews patient charts. The calculated rate 
is based on a numerator reflecting adminis
trative and patient chart data. Plan perfor
mance was measured using the aggregate 
data for each Medicare reporting entity. 
Mean performance rates were equal to the 
sum of aggregate performance rates (per
centages) across all plans (Medicare report
ing entities) divided by the number of plans. 

Changes in performance in the cohort 
were tested for statistical significance using 
the paired samples t-test procedure from 
SPSS® 10.0. Changes in performance were 

judged to be significant if their probability of 
occurrence by chance was less than 5 per-
cent (two-tailed t-test). The number of plans 
included in the cohort for each measure is 
reported in Table 1. Summary data for all 
Medicare risk plans reporting in each of the 
3 years were also analyzed for comparison. 

A second analysis examined if perfor
mance gains could be attributed to improved 
performance by plan contracts with rela
tively poor performance in the first year of 
collection (1996). This analysis involved an 
examination of changes in rates corre
sponding to given percentiles in 1996, 1997, 
and 1998. If the lower percentile rates (5, 
10, 25) greatly improved between 1996 and 
1998, and there was minimal improvement 
in the upper percentile rates (75, 90, 95), 
most of the overall performance gains 
between 1996 and 1998 could be attributed 
to improved performance by initially lower 
performing plan contracts. 

The final analysis examined the stability 
and predictability of plan performance. 
This analysis examined the stability of plan 
performance on given measures over time 
as well as the relationships among differ
ent performance measures within the 
same plans. The main questions to be 
answered were: 
• Does a plan’s relative performance on a 

given measure tend toward stability over 
time (i.e., do plans that perform at a given 
level relative to other plans in one year 
tend to perform at that same level relative 
to other plans in subsequent years)? 

• Does a plan’s performance on one mea
sure tend to predict its performance on 
other measures (i.e., are there generally 
low, mid-level, and high-performing plans 
on all measures)? 
To address these questions, Spearman 

rank-order correlations were computed 
among all the measures over the 3-year 
period, and a correlation matrix was con
structed. 
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Table 1 

Descriptive Statistics of HEDIS® Measures for a Cohort of Medicare Managed Care Risk Plans: 
1996-1998 

t-Test Comparisons 
1996 1997 1996 

Year Versus Versus Versus 
Measure Statistic 1996 1997 1998 1997 1998 1998 

Adult Access to Preventive/ Mean 84.90 87.43 88.55 *2.00 1.77 *2.90 
Ambulatory Care SD 16.63 10.70 9.83 
(n = 167) Range 90.10 67.73 59.37 

Minimum 9.90 32.27 40.63 
Maximum 100.00 98.74 99.64 

Beta Blocker Administration Mean 60.38 78.52 85.14 *7.76 *4.33 *11.16 
After Heart Attack SD 18.84 15.13 11.57 
(n = 55) Range 77.20 66.30 52.98 

Minimum 19.30 32.39 47.02 
Maximum 96.50 98.69 100.00 

Breast Cancer Screening Mean 72.08 72.73 74.48 1.02 *4.24 *4.14 
(n = 151) SD 9.10 9.67 8.16 

Range 46.50 51.70 45.63 
Minimum 42.90 38.87 43.26 
Maximum 89.40 90.57 88.89 

Eye Exams for People Mean 52.86 52.55 55.72 -0.27 *3.52 *2.37 
with Diabetes SD 17.91 15.66 14.92 
(n = 156) Range 91.00 82.76 79.42 

Minimum 6.70 1.69 6.69 
Maximum 97.70 84.44 86.11 

*p < 0.05. 

NOTES: HEDIS® is Health Employer Data Information Set. SD is standard deviation. 

SOURCE: Authors’ tabulations from the Centers for Medicare & Medicaid Services HEDIS® files, 1998. 

RESULTS 

Table 1 presents the descriptive statis
tics (means and standard deviations 
[SDs]) for the cohort of Medicare man-
aged care HEDIS® reporting entities for 
1996-1998, along with the paired samples 
t-test results for years 1996 versus 1997, 
1997 versus 1998, and 1996 versus 1998 for 
the four HEDIS® measures in this study. 
Figure 1 displays the trends in HEDIS® 

rates for the cohort in this study compared 
with all Medicare managed care plans 
between 1996 and 1998. As Figure 1 illus
trates, the mean rates for all plans for each 
of the 3 years did not differ substantially 
from the means when just the cohort 
group was analyzed. 

AAP Measure 

This analysis was limited to the age 
group of 65 years or over. A total of 167 
health plan contracts met the criteria for 
inclusion in the cohort group. In calendar 
year 1996, the mean rate for the cohort was 
84.90 percent (SD=16.63; range=90.10). In 
1997, the rate increased to 87.43 percent 
(SD=10.70; range=67.73). By 1998, the rate 
increased to 88.55 percent (SD=9.83; 
range=59.37). Using two-tailed t-tests, the 
paired samples statistical results (cohort 
group) indicated that the difference in the 
means between 1996 and 1997 was statisti
cally significant (t=2.00, p < 0.05), as was 
the difference in the mean rates between 
1996 and 1998 (t=2.90, p < 0.01). However, 
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Figure 1


Trends in HEDIS® Rates for a Cohort Versus All Medicare Managed Care Risk Plans: 1996-1998
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SOURCE: Authors’ tabulation from Health Care Financing Administration HEDIS® files, 1998. 

there was not a significant change 
(increase) in mean plan rates between 
1997 and 1998 (t=1.77, p > 0.05). Over the 
3-year period, there was a steady increase 
in the mean rate accompanied by declines 
in the SD and range. Between 1996 and 
1998, the mean performance rate increased 
by 4.12 percent. Performance rate means 
for the AAP measure for all Medicare man-
aged care risk plans for 1996, 1997, and 
1998 were 83.34 percent (n=220), 85.97 
percent (n=286), and 89.45 percent 
(n=299), respectively. 

BB Measure 

A total of 55 health plan contracts met 
the criteria for inclusion in the cohort 
group for this analysis. As with all the mea
sures, a denominator of at least 30 was 

required for inclusion in the analysis. 
Many health plans—in fact most of them— 
did not have denominator values for this 
measure of 30 or more for each of the 3 
years, accounting for the relatively low 
sample. The mean performance rate 
increased substantially over 3 years. It was 
60.38 percent (SD=18.84; range=77.20) in 
1996 but increased to 78.52 percent 
(SD=15.13; range=66.30) by 1997. By 1998, 
the mean rate was 85.14 percent (SD=11.57; 
range=52.98). All differences among the 
pairs (1996 versus 1997, 1997 versus 1998, 
1996 versus 1998) were statistically signifi
cant. Over the 3-year period, both the SD 
and range declined. Between 1996 and 
1998, the mean performance rate increased 
by 29.08 percent. Performance rate means 
for the BB measure for all Medicare man-
aged care risk plans for 1996, 1997, and 
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Table 2 

Rates Corresponding to Selected Percentiles for Cohorts of Medicare Managed Care Risk Plans: 
1996-1998 

Percentile 
Measure and Year 5th 10th 25th 50th 75th 90th 95th 

Adult Access to Preventive/Ambulatory Care 
1996 42.16 59.58 83.80 91.00 94.40 95.50 97.22 
1997 64.97 74.74 83.87 91.14 94.26 95.73 96.69 
1998 73.38 77.50 86.55 91.82 94.41 95.49 96.50 

Beta Blocker Administration After Heart Attack 
1996 30.00 34.92 43.80 61.30 74.70 86.36 89.50 
1997 43.22 55.67 71.74 82.93 88.77 96.11 97.01 
1998 58.74 69.33 79.71 87.76 93.32 96.30 97.47 

Breast Cancer Screening 
1996 55.60 60.60 66.40 71.90 79.10 83.78 86.64 
1997 55.78 59.22 68.23 73.28 80.47 83.96 86.65 
1998 60.10 63.22 71.26 75.00 80.37 84.33 85.37 

Eye Exams for People with Diabetes 
1996 19.42 27.85 40.40 53.00 67.95 75.12 80.72 
1997 22.37 28.99 44.06 54.20 64.00 70.18 74.85 
1998 26.76 36.06 47.89 57.37 66.15 73.39 75.94 

SOURCE: Authors’ tabulations from the Centers for Medicare & Medicaid Services HEDIS® files, 1998. 

1998 were 57.33 percent (n=86), 74.83 per-
cent (n=129), and 80.76 percent (n=169), 
respectively. 

BCS Measure 

A total of 151 health plan contracts met 
the criteria for inclusion in the cohort 
group in this analysis. In calendar year 
1996, the mean breast cancer screening rate 
was 72.08 percent (SD=9.10; range=46.50). 
In 1997, the rate had increased to 72.73 
percent (SD=9.67; range=51.70). By 1998, 
the mean breast cancer screening rate of 
this cohort was 74.48 percent (SD=8.16; 
range=45.63). The differences among the 
pairs of means for 1997 versus 1998 and 
1996 versus 1998 were significant, indicat
ing an improvement in mean performance 
rates on this measure between 1997 and 
1998 and 1996 and 1998. The change in the 
screening rates between 1996 and 1997 
was not statistically significant. The SD 
declined steadily over the 3-year period 
with little change in the range. Between 
1996 and 1998, the mean performance rate 
increased by 3.22 percent. Performance 

rate means for the breast cancer screening 
measure for all Medicare managed care 
health plans for 1996, 1997, and 1998 were 
70.56 percent (n=188), 71.66 percent 
(n=247), and 73.07 percent (n=266), 
respectively. 

EE Measure 

A total of 156 health plan contracts met 
the criteria for inclusion in the cohort 
group of plans in this analysis. In 1996, the 
mean rate of people with diabetes who 
received eye exams was 52.86 percent. 
The SD across plan contracts was 17.91 
and the range was 97.70. In 1997, the mean 
rate was 52.55 percent, the SD was 15.66, 
and the range was 82.76. Finally, for 1998, 
the mean rate was 55.72 percent, the SD 
was 14.92; and the range was 84.83. The 
differences among the pairs of means for 
1997 versus 1998 and 1996 versus 1998 
were significant, indicating an improve
ment in mean performance rates on this 
measure between 1997 and 1998 and 1996 
and 1998. The decrease in the eye exam 
rates between 1996 and 1997 was not sta-
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Table 3 

Spearman Rank-Order Correlations Among HEDIS® Measures for Cohorts of Medicare Managed 
Care Risk Plans: 1996-1998 

Measure and Year 
Measure AAP BB BCS EE 
and Year 1996 1997 1998 1996 1997 1998 1996 1997 1998 1996 1997 1998 

AAP 
1996 *0.56 *0.55 *0.64 *0.76 *0.54 *0.44 *0.50 *0.46 *0.56 *0.38 *0.44 
1997 *0.84 *0.52 *0.56 *0.51 *0.48 *0.52 *0.53 *0.45 *0.45 *0.53 
1998 *0.42 *0.50 *0.52 *0.48 *0.44 *0.48 *0.41 *0.41 *0.53 

BB 
1996 *0.61 *0.66 *0.54 *0.65 *0.58 *0.55 *0.41 *0.49 
1997 *0.68 *0.57 *0.62 *0.60 *0.37 *0.50 *0.52 
1998 *0.41 *0.52 *0.56 *0.30 *0.33 *0.55 

BCS 
1996 *0.71 *0.65 *0.55 *0.55 *0.59 
1997 *0.86 *0.62 *0.57 *0.64 
1998 *0.58 *0.53 *0.67 

EE 
1996 *0.67 *0.67 
1997 *0.77 
1998 

*p>0.05. 

NOTES: AAP is Adult Access to Preventive/Ambulatory Services. BB is Beta Blocker Administration After Heart Attack. BCS is Breast Cancer 
Screening. EE is Eye Exam for People with Diabetes. 

SOURCE: Authors’ tabulations from the Centers for Medicare & Medicaid Services HEDIS® files, 1998. 

tistically significant. Over the 3 years, 
there was a decrease in the SDs. The 
range dropped considerably between 1996 
and 1997, then rose slightly in 1998. 
Between 1996 and 1998, the mean perfor
mance rate increased by 5.13 percent. 
Performance rate means for the EE mea
sure for all Medicare managed care plans 
for 1996, 1997, and 1998 were 52.06 percent 
(n=195), 49.75 percent (n=275), and 52.33 
percent (n=304), respectively. 

Changes in Rates Corresponding to 
Percentiles 

This aspect of the study compared the 
rates for given percentiles in 1996, 1997, 
and 1998 in order to determine whether the 
positive shift in performance was largely 
attributable to low performers doing better 
in the subsequent year. Table 2 displays 
the rates corresponding to the 5th, 10th, 
25th, 50th, 75th, 90th, and 95th percentiles 

in 1996, 1997, and 1998. The analysis gen
erally supports the proposition that perfor
mance rate gains were largely attributable 
to performance improvement in initially 
low-performing plan contracts. For exam
ple, 5th percentile rates for AAP for the 3 
years were 42.16, 64.97, and 73.38, respec
tively, a rate gain of more than 30 points 
between 1996 and 1998. However, the 90th 
and 95th percentile rates were nearly the 
same for these years. The largest gains for 
BB treatment occurred at the 5th, 10th, and 
25th percentiles. For BCS, the greatest 
gains occurred below the 50th percentile. 
Similar results were found for the EE mea
sure, i.e., slight gains in rates occurred at 
the 50th percentiles and below. 

Stability of Plan Performance 

Table 3 displays the Spearman rank-order 
correlations between each of the measures 
across the 3-year period. There was a tendency 
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for plans to perform at the same level relative 
to other plans on each of the four measures 
across the 3-year period. For example, the 
correlations between BCS rates between 
1996 and 1997 and 1997 and 1998 were 0.71 
and 0.65, respectively (p < 0.05 in both cases). 
Similarly, the correlations between EE rates 
between 1996 and 1997 and 1997 and 1998 
were 0.67 and 0.77, respectively (again, p < 
0.05 in both cases). The two remaining mea
sures also displayed significant correlations 
between years. For the BB measure, the cor
relations were 0.61 and 0.68 for years 1996 
and 1997 and 1997 and 1998, respectively. 
For the AAP measure, the correlations for 
years 1996 and 1997 and 1997 and 1998 were 
0.56 and 0.84, respectively. 

Predictability of Plan Performance 

Plan performance was predictable in the 
sense that if a plan did well or poorly on 
one measure, there was a tendency for that 
plan to perform similarly on other mea
sures. For example, using 1998 data, the 
rank-order correlations were as follows: 
AAP and BB, 0.52; AAP and BCS, 0.48; 
AAP and EE, 0.53; BB and BCS, 0.56; BB 
and EE, 0.55; and BCS and EE, 0.67. All of 
these correlations were statistically signifi
cant at the 0.05 level. 

SUMMARY AND DISCUSSION 

The objective of this analysis was to begin 
the significant task of analyzing the Medicare 
managed care performance database. We 
analyzed four HEDIS® measures to examine 
trends in plan performance over a 3-year 
period. A secondary objective of the analysis 
was to examine the reliability of these mea
sures in preparation for similar studies in the 
future—studies that will include other per
formance measures such as CAHPS®, the 
Medicare HOS, and administrative data. 

Based on the analysis of the four 
HEDIS® measures—measures selected 
because of their clinical importance and the 
fact that they were 100 percent audited for 
1997 and 1998—this study is encouraging 
with regard to performance improvement 
in Medicare managed care. The unit of 
analysis in this study was the Medicare 
reporting entity. We conducted a cohort 
analysis of health plans that participated in 
managed care contracts for 3 years (1996-
1998). We found that there were statistical
ly significant improvements for three of the 
four selected HEDIS® measures between 
1997 and 1998 (BB, BCS, EE). Only the 
access measure (AAP) did not show a sta
tistically significant improvement between 
1997 and 1998; however, the gain between 
1996 and 1998 in the mean rate for this 
measure was statistically significant. 

The BB measure showed statistically 
significant gains in all possible yearly com
binations (1996 versus 1997, 1997 versus 
1998, and 1996 versus 1998). The improve
ment in performance appears to be practi
cally significant as well as statistically sig
nificant for at least some of the measures 
(Figure 1). For example, mean BB rates 
increased from 60.38 percent to 78.52 per-
cent to 85.14 percent across the 3 years of 
reporting. Mean EE rates actually 
decreased from 52.86 percent in 1996 to 
52.55 percent in 1997; however, this rate 
increased to 55.72 percent in 1998 (p < 
0.01). The remaining two measures, BCS 
and AAP, also showed important gains in 
mean rates between 1997 and 1998—from 
72.73 percent to 74.48 percent and from 
87.43 percent to 88.55 percent, respective
ly, although these gains were not large. 

NCQA (2001) reported HEDIS® results 
for commercial enrollees in all health plans 
reporting HEDIS® data on effectiveness-of-
care measures between 1996 and 1998. 
Their study did not use a cohort analysis; 
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still, a comparison of their results with our 
results is instructive. The HEDIS® perfor
mance rates for Medicare beneficiaries in 
managed care plans as reported in our 
study generally exceeded the overall aver-
ages for commercial enrollees in managed 
care health plans as reported by NCQA 
(2001). NCQA reports that beta blocker 
administration rates increased from 62.2 
percent in 1996 to 74.5 percent in 1997 and 
then to 79.9 percent in 1998 for enrollees in 
commercial health plans reporting 
HEDIS® data. With the exception of 1996, 
rates for Medicare enrollees in the cohort 
were higher than the commercial rates 
reported by NCQA. BCS rates for com
mercial health plans were 70.3 percent in 
1996, 71.3 percent in 1997, and 72.2 per-
cent in 1998; the rates reported for the 
Medicare cohort in our study were slightly 
higher for all 3 years. EE rates were sub
stantially lower for commercial enrollees in 
health plans reporting HEDIS® data to 
NCQA than for Medicare enrollees in this 
study. NCQA reports these rates as vary
ing from 38.0 percent in 1996 to 38.8 per-
cent in 1997 and then to 41.4 percent in 
1998. The rates for Medicare beneficiaries 
were all greater than 50 percent across this 
time period. Three-year AAP rates were 
not reported in the NCQA study. 

The gains in plan performance, as evi
denced by improvements in the mean rates 
of these HEDIS® measures, suggest that 
reporting requirements may have provid
ed an incentive for performance improve
ment. Moreover, over the 3-year period, 
there were consistent decreases in the 
variability of performance rates (as mea
sured by the SD) for all four measures, fur
ther evidence of an impact on perfor
mance. Along with declines in the SD, 
there was a general tendency for the range 
in performance rates to decrease over the 
3-year period. 

There are a number of factors that could 
have affected the results of this study. 
Improved documentation across the 3-year 
period could have been a factor contribut
ing to improved scores on the HEDIS® 

measures. In addition, plan differences in 
the sophistication of their information sys
tems could have contributed to some of the 
variability among plans in HEDIS® scores. 
Finally, the method of data collection could 
have affected the results, because the 
hybrid method tends to yield slightly higher 
rates (Himmelstein et al., 1999). Although 
all of these factors could have influenced 
the results of this study, we believe that 
improved plan performance was the single 
highest contributor to the improved 
HEDIS® scores. The basis for this inter
pretation is the consistency of results 
across all four measures over the 3-year 
period and the fact that these measures 
were fully audited for 1997 and 1998. 

Despite the encouraging results in this 
study, there is considerably more opportu
nity for improvement in health plan perfor
mance and quality. Arguably, the rates of 
the HEDIS® measures in this study should 
approach 100 percent, because these mea
sures require removal of contraindications 
from the denominators. The populations 
are virtually all at risk for the various effec
tiveness-of-care or access-to-care measures 
in this study. One of the most gratifying 
findings was that the positive shift in per
formance from one year to the next was 
largely attributable to improved perfor
mance in plan contracts that did poorly ini
tially. It is difficult to argue that this result 
is entirely a function of the “regression to 
the mean” phenomenon or to a “ceiling 
effect.”  The percentiles corresponding to 
particular rates changed primarily at the 
lower end of the distribution. Under pure 
statistical regression and no shifting of the 
mean, only the ordering would change— 
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lower plan contracts would gain, higher 
ones would lose—not the rates correspond
ing to given percentiles. The positive shift
ing of the mean was in part accounted for 
by the improvement of relatively poor per-
formers over the 3-year period. The yearly 
mean rates were well below 100 percent, 
arguing against a ceiling effect, although 
this could occur in the future with contin
ued improvement on the measures. Most 
likely candidates for a ceiling effect are the 
BB and AAP measures. 

A rank-order correlation analysis 
demonstrated that a plan’s relative perfor
mance on a particular measure with 
respect to other plans tended to be fairly 
stable across 1996, 1997, and 1998 report
ing years. In addition, most of the rank-
order correlation relationships between 
the four measures for a given year were 
significant, and all were in the positive 
direction. Together, these findings provid
ed considerable support for the notion of 
plan consistency of performance—consis
tency across different measures for a given 
reporting period and consistency across 
different reporting periods for the same 
measure. This is important because, with-
in the context of shrinking variation in per
formance, there is an implied stability in 
measure reporting. That is, if plans were 
to vary considerably on any measure from 
year to year, we would be concerned about 
the reliability and, consequently, the validi
ty of measuring health plan performance. 

Despite a study that supplied plenty of 
reason for optimism with respect to plan 
performance, there was evidence that plan 
contracts that do relatively poorly initially 
continue to perform below average in sub-
sequent years. In a subsidiary analysis not 
previously reported here, we found that, of 
30 plan contracts that had BCS rates in the 
lowest quintile in 1996, 19 (63.3 percent) 
continued to be in the lowest quintile in the 

subsequent year. Eighteen of these plan 
contracts (60.0 percent) remained in the 
lowest quintile 2 years later. It appears 
that, although low performers improved 
the most, their improvement was generally 
not enough to place them among the mid-
level or high-performing plans in the sub-
sequent years in this study. The implica
tion for purchasers is that initial perfor
mance results are predictive of future per
formance for specific measures, and the 
identification of relatively low performers 
at an early stage may lead through inter
vention to better-than-predicted future per
formance. 

This study did not address the relation-
ship between HEDIS® measures and other 
measures of performance. We still do not 
know if improved performance on HEDIS® 

measures contributes to beneficiary satis
faction, improved functional status, or 
higher enrollee retention. In addition, we 
still do not know the effect of improved 
data collection on performance data. 
Research in these areas will greatly assist 
in the development of approaches to quali
ty improvement. 
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