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Objective. To compare and validate self-reported telephone survey and administra-
tive data for two Health Plan Employer Data and Information Set (HEDIS) perfor-
mance measures: mammography and diabetic retinal exams.
Data Sources/Study Setting. A telephone survey was administered to approxi-
mately 700 women and 600 persons with diabetes randomly chosen from each of
two health maintenance organizations (HMOs).
Study Design. Agreement of survey and administrative data was assessed by using
kappa coefficients. Validity measures were assessed by comparing survey and admin-
istrative data results to a standard: when the two sources agreed, that was accepted as
the standard; when they differed, confirmatory information was sought from medical
records to establish the standard. When confirmatory information was not available
ranges of estimates consistent with the data were constructed by first assuming that
all persons for whom no information was available had received the service and
alternately that they had not received the service.
Principal Findings. The kappas for mammography were .65 at both HMOs; for
retinal exam they were .38 and .40. Sensitivity for both data sources was consistently
high. However, specificity was lower for survey (range .44 to .66) than administrative
data (.99 to 1.00). The positive predictive value was high for mammography using
either data source but differed for retinal exam (survey .69 to .78; administrative data
.99 to 1.00).
Conclusions. Administrative and survey data performed consistently in both HMOs.
Although administrative data appeared to have greater specificity than survey data
the validity and utility of different data sources for performance measurement have
only begun to be explored.
Key Words. Data quality, performance measures, preventive services, quality of care
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Interest in measuring the quality of health care services has grown rapidly
over the past decade (Angell and Kassirer 1996; Epstein 1995). The Health
Plan Employer Data and Information Set (HEDIS) developed by the National
Committee for Quality Assurance (NCQA 1997) has become a determinant
of the services managed care organizations offer and what programs they
target for improvement (Angell and Kassirer 1996). In 1995 the Jackson
Hole Group launched the Foundation for Accountability, another national
performance measurement effort (Skolnick 1997a). The Joint Commission
on Accreditation of Healthcare Organizations (Skolnick 1997b) is also devel-
oping a performance measurement set. Performance measures are being used
for marketing purposes, quality-improvement efforts, accreditation purposes,
and consumer comparisons between providers and plans (Blumenthal 1996;
Chernew and Scanlon 1998; Spoeri and Ullman 1997).

Despite this interest performance measurement is a nascent science with
several unresolved issues including (1) a lack of data for measuring certain
aspects of health care quality, (2) uncertainties about how the various data
collection sources being used compare with one another, (3) discrepancies
in the quality of data being used, and (4) uncertainties about how to adjust
measures to make valid comparisons between various providers and plans
(Eddy 1998; Epstein 1995; Iezzoni 1997; Localio, Hamory, Sharp, et al.
1995; Spoeri and Ullman 1997). We undertook this study to help address
the first three of these concerns. Specifically we wanted to estimate (1) how
well self-reported data from a telephone survey, which allows for collection
of numerous measures not available from administrative data, perform for
collection of selected HEDIS measures that are currently estimated from
administrative data; (2) how survey and administrative data compare with
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one another; and (3) the quality of both survey and administrative data
against a data standard. Finally, we wanted to explore interests in health
care quality that state and federal public health agencies share with managed
care organizations. We selected two performance measures to examine in
this report-mammography screening and retinal exams for persons with
diabetes-because they are priority concerns for the agencies involved and
are routinely collected through both the Behavioral Risk Factor Surveillance
System (BRFSS) and HEDIS.

METHODS

This study was conducted as a collaborative effort among the Minnesota
Department of Health, HealthPartners Research Foundation, the Washington
Department of Health, Group Health Cooperative of Puget Sound, and the
Centers for Disease Control and Prevention (CDC). The study subjects were
enrollees of either HealthPartners, a 750,000-member network-model health
maintenance organization (HMO) in the Twin Cities area of Minnesota or
Group Health Cooperative of Puget Sound, a 500,000-member staff-model
HMO in the greater Puget Sound area. Institutional review board approval
for this project was obtained from both HMOs and CDC.

Methods used to define the sample populations and determine whether
mammography or retinal exam was performed are consistent with HEDIS 2.5
(NCQA 1995; see Table 1). We estimated that we would need approximately
600 completed interviews for each sample to have 95 percent confidence in
our estimates of sensitivity and specificity within .02 to .04 points. Because
we expected that we would be unable to contact 10 to 15 percent of the
sample and would get a 10 to 20 percent refusal rate we drew random
samples of approximately 1,100 eligible plan members. In Minnesota the
survey firm made multiple attempts within a randomly selected subsample
of approximately 900 members (based on the assumptions above) and never
used the larger sample of 1,100. In Washington all telephone numbers in
the larger sample were used rather than limiting calls to a subsample initially.
Fewer attempts were made to each number in Washington, resulting in a lower
response rate. The final sample sizes, response rates, and cooperation rates
are shown in Table 2. We used administrative data to compare differences in
age, sex (for diabetes sample only), and receipt of retinal exam or mammog-
raphy according to HEDIS methodology between survey respondents and
nonrespondents.
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Table 2: Sample Sizes and Response Rates for Mammography and
Diabetes Samples

Minnesota Washington

Mammography
Total eligible people 21,351 20,492
Random sample selected 925 1,132
Deceased/ineligible 2 17
Refusals 80 146
Unable to contact 98 300
Completed interviews 745 669
Cooperation rate* 90.3% 82.1%
Response ratet 80.7% 60.0%

Diabetes
Total eligible people 6,275 5,436
Random sample selected 810 1,134
Deceased/ineligible 6 0
Refusals 77 150
Unable to contact 122 324
Completed interviews 605 660
Cooperation rate* 88.7% 81.5%
Response ratet 75.2% 58.2%

*Completed interviews/(completed + refusals).
tCompleted interviews/(completed + refusals + noncontacts).

Telephone survey items and methodology were based on the BRFSS,
a state-based survey coordinated by CDC and conducted continuously in
all 50 states, the District of Columbia, and several U.S. territories (Powell-
Griner, Anderson, and Murphy 1997). We also asked respondents where
services were provided so that services provided outside of the enrollees'
currentHMO could be verified; these questions are not asked on the regular
BRFSS. Survey research firms that regularly conduct the BRFSS carried out
the telephone survey by using list samples provided by the HMOs. A letter
was sent to potential participants one week in advance of the first attempted
telephone call to inform HMO enrollees of the project and give them the
opportunity to refuse participation before the call was placed. At least ten
attempts at different times of day were made to reach enrollees; directory
assistance was used to locate new or correct numbers. Active conversion of
initial refusals was not attempted.

Administrative data methods were based on HEDIS 2.5 specifications
that were in place at the time the study was initiated (NCQA 1995). We
measured mammography screening within the preceding two years among
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women 52 to 64 years of age who had been continuously enrolled for at
least two years and retinal exams within the preceding 12 months among
persons 31 to 64 years of age with diabetes who had been continuously
enrolled for at least one year. Because there may be a one- to three-month lag
between the time mammography or an eye exam is conducted and the time
the documentation for the service appears in the databases used for this study
administrative data were not analyzed until three months after the telephone
survey was completed.

Agreement between survey and administrative data was assessed by
using overall agreement and Cohen's kappa statistic, which adjusts for agree-
ment caused by chance (Fleiss 1988). Because there is no gold standard for
this project we constructed a standard to validate the two data sources in the
following way (see Figure 1). Ifboth telephone survey and administrative data
agreed that the service was either received or not received, that was accepted
as accurate. When the two sources differed further information from the med-
ical record or telephone contact with clinics (if outside the HMO) was sought.
When further information was not available for discrepant cases a range of
validity estimates consistent with the data was calculated by first assuming
that all those with discrepant findings and no confirmatory information had
received the service, then that they had not received the service. Sensitivity,
specificity, positive predictive values, and negative predictive values were
calculated for both data sources against this constructed standard.

We examined two possible reasons for disagreement between the two
data sources: the effect of "telescoping" on survey responses and the use of dif-
ferent administrative databases, currently allowed by HEDIS, for identifying
persons with diabetes. Telescoping occurs when a person recalls that a particu-
lar event happened more recently than it actually did (Sawyer, Earp, Fletcher,
et al. 1989; Sudman and Bradburn 1973). In addition to the comparison of
administrative and survey reports of mammography during the previous two
years we compared survey reports of a mammogram during the previous two
years with administrative records for the preceding three years to measure
the extent of telescoping. Similarly, for retinal exam-where the HEDIS
measure covers the previous year-we also compared survey reports of an
eye exam during the previous year to administrative data for the previous two
years. To examine the effect of using different administrative databases for
identification of persons with diabetes we looked at retinal exam rates among
those identified with ICD-9 codes (Health Care Financing Administration
1994), those identified using prescription data, and those identified using
either database.



Measuring Clinical Performance 819

Figure 1: Flow Diagram of Standard Construction Based on
Agreement Between Administrative and Survey Data and Availability
of Confirmatory Information from Medical Record

RESULTS

Respondents and nonrespondents did not vary by age but women in the
Minnesota diabetes sample were more likely to respond to the survey than
men (79.5 percent vs. 71.2 percent; p = .007). Survey respondents were
also more likely to have received mammography than nonrespondents (82.0
percent vs. 64.8 percent in Minnesota; 73.5 percent vs. 64.4 percent in
Washington; p < .05) based on available administrative data. Retinal exams
rates did not vary between respondents and nonrespondents.

Among enrollees at the two HMOs 83 percent and 90 percent of survey
respondents reported receiving a mammogram compared with 74 percent
and 82 percent from administrative data; 73 percent and 79 percent of survey
respondents reported receipt of a retinal exam compared with 49 percent and
53 percent from administrative data. Approximately 20 percent of enrollees
in Minnesota and fewer than 5 percent of enrollees in Washington reported
receiving a mammogram or retinal exam from a provider outside of their
health plan. Survey and administrative data agreed on whether the service was
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provided for 91.5 percent and 88.2 percent ofmammography respondents in
Minnesota and Washington, respectively, and for 70 percent of respondents
with diabetes in both sites. Kappa scores were also similar in both sites but
were higher for mammography (.65 in both sites) than for retinal exams (.40
and .38).

Confirmatory information was available for 159 of the 515 enrollees
for whom survey and administrative reports were discordant. When admin-
istrative data indicated that the service was received, confirmatory informa-
tion usually upheld the administrative data (for nine of ten women in the
mammography sample and 23 of 28 patients with diabetes). However, when
administrative data indicated that the service was not received, approximately
half of the self-reports of receiving the service were confirmed (15 of 38 in
the mammography and 45 of 83 in the diabetes samples).

Both data sources yielded consistently high sensitivities across measures
and sites (see Table 3). Specificity was significantly and consistently lower for
survey methodology compared with HEDIS methodology. For retinal exam
positive predictive values were substantially higher for administrative than
for survey data. Negative predictive values were consistently high across sites
and measures.

In regard to telescoping 15 of 62 (24.2 percent) women in Minnesota
and 35 of the 56 (62.5 percent) women in Washington who reported having a
mammogram in the previous two years but were classified as not having

Table 3: Validity of Survey and Administrative Data Sources
Compared with a Constructed Standard

Positive Negative
Sensitivity Specificity Predictive Value Predictive Value

Retinal exam
Minnesota survey data* .95-.96 .52-.59 .69-.78 0.89-0.92

Administrative data* .83-.92 .98-1.00 .98-1.00 0.79-0.92
Washington survey data .97 .44 .69 0.93

Administrative data .94 .99 .99 0.93

Mammography
Minnesota survey data* 1.00 .57-.66 .92-.94 0.99-1.00

Administrative data* .96-.99 .99-1.00 1.00 0.82-0.96
Washington survey data* .98 .63-.65 .89-.90 0.92

Administrative data* .97-.98 1.00 1.00 0.92-0.95

*Range of values consistent with the data are presented by assuming that those with discrepant
findings from the two data sources and no confirmatory information had received the service,
then that they had not received the service.
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a mammogram by the standard had received a mammogram within the
previous three years according to administrative records. In Washington 65
of the 164 (39.6 percent) respondents with diabetes who reported receiving
a retinal exam within the previous year but were classified as not having the
exam by the standard had a retinal exam in the previous two years according
to administrative records.

Using different databases for identifying persons with diabetes in Min-
nesota had little effect on agreement or kappa scores but did affect retinal
exam rates. Restricting our analysis to persons identified by ICD-9 codes only,
we found that survey and HEDIS methodologies agreed for 70.1 percent
of respondents with a kappa of .37. When restricted to persons identified
from pharmacy data only the two sources agreed for 70.3 percent with a
kappa of .41. Estimates of retinal exam rates varied by as much as a 5-
percent absolute or 10-percent relative difference depending on the database
used and were highest if based solely on ICD-9 codes. The use of different
databases for identifying persons with diabetes similarly affected retinal exam
rates estimated from survey and administrative data sources (see Table 4).

DISCUSSION

There is interest in expanding performance measurement for specific chronic
diseases as well as for certain subpopulations of patients (Angell and Kassirer
1996; Galvin 1998; Lansky 1998). Developing such measures has proven
problematic for several reasons, most notably the lack of available, high-
quality, and comparable data. Efforts have been hampered because of the
inability to completely identify the subpopulation at risk (e.g., persons with
asthma), by difficulties ascertaining the particular event accurately (e.g., low
birth weight), or because data are not available from medical records or
administrative data (e.g., health education or health risk behavior data).

Table 4: Effect of Using Different Databases for Identifying Diabetics
on Estimates of Retinal Exam Rates by Survey and Administrative
Data Sources
Data source(s) used N Survey (%) HEDIS (%o)

ICD-9 and prescription 605 73.2 49.1
Prescription only 532 72.8 50.1
ICD-9 only 402 77.9 54.6
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Measurement sets such as HEDIS have focused on measures of health care
quality that can be obtained readily from administrative data, primarily
preventive services that are well recorded, such as mammography and Pap
smear, and limited aspects of certain chronic diseases, such as retinal exams
for persons with diabetes. Virtually no data demonstrate that such measures
adequately describe the overall quality of care delivered by a health care
organization (Brook, McGlynn, and Cleary 1996; Eddy 1998).

Our data document that both survey and administrative data can pro-
vide valid estimates for receipt of mammography but that administrative
data appear to outperform survey data for estimating receipt of retinal exams
among persons with diabetes (see Table 3). Consistent with previous studies
we found some evidence that self-report leads to overreporting of receipt of
these services because of telescoping (McGovern et al. 1998; Sawyer, Earp,
Fletcher, et al. 1989; Sudman and Bradbum 1973). However, it is also possible
that the administrative method and the standard we constructed underesti-
mate services received either because an appropriate procedure code was not
assigned even though the service was provided or because the service was
received outside ofthe enrollees' current health plan and could notbe verified.
While we are reluctant to describe our constructed standard as "gold," we
do believe that it has clear advantages over simply accepting administrative
data or medical record data alone as truth. Nevertheless, our standard is
limited by the same factors that limit the usefulness of medical record and
administrative data (Iezzoni 1997). It is important to determine both the
magnitude and causes of discrepancies between administrative and survey
reports. For example, we found that 24 to 62 percent of the discrepancies
were because oftelescoping rather than reporting that an event that had never
occurred had occurred. This has important implications for interventions that
might be implemented.

It has proven difficult to accurately define subpopulations of interest for
health care performance measures. HEDIS 2.5 allowed plans some flexibility
in their choice of data sources for identifying enrollees with diabetes. We
found that the choice of definitions affected the rates of retinal exams by as
much as 10 percent. This degree of difference needs to be considered when
comparing data from plans that use different data sources to identify persons
with diabetes. The similar performance of both methodologies across sites
and services suggests that current efforts to compare quality of care across
plans are reasonable when standard definitions and methods are used.

Our study may be limited in its generalizability to other HMOs. Both
study HMOs have relatively sophisticated clinical databases and decades of
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experience in managed care. It seems likely that plans with less-sophisticated
data systems would be even more likely to underestimate the receipt of
preventive services when using administrative data alone. We also found
evidence that survey respondents differed from nonrespondents although
it is difficult to say from these data how those differences affected our
comparisons.

When making decisions about data sources for performance measure-
ment the inherent strengths and weaknesses of survey and administrative
data sources should be considered. A notable strength of surveys is their
ability to provide data that are not available from other sources. As with
most HMOs the participating plans do not have administrative data about
socioeconomic status or race. In addition measures of satisfaction, access,
health risk behaviors, functional and health status, as well as the receipt of
certain preventive services (e.g., foot exams or counseling services) can be
collected through surveys and are rarely available from administrative data.
Another advantage of surveys is that they can be conducted independent
of the plan being assessed. Theoretically this could result in increased stan-
dardization among plans and less "gaming" of measures. Finally, information
about services received outside of the health plan can be collected through
surveys.

On the other hand, it seems likely that administrative data give more
valid estimates of certain measures, particularly if it is a procedure, utilization,
or other type of measure that is nearly universally and accurately captured
in administrative data. Administrative data can be subjected to external
audits to improve standardization (Spoeri and Ullman 1997). It is difficult
to make any definitive recommendations about costs of various data sources.
Although the costs to initiate a new survey are high there is growing consensus
that consumer surveys are a necessary tool in quality measurement (e.g.,
Blumenthal 1996; Lansky 1998), and the cost to add an additional question is
nominal. Administrative data are inexpensive to collect only if the necessary
electronic databases are available, accurate, and accessible.

Ifwe want to develop performance measures that adequately and accu-
rately measure the quality ofhealth care delivered-be it for a specific subset of
patients such as persons with diabetes or the entire population served-more
work is needed to develop and test measures. How valid are they? Do they
measure what we think they measure? What is the most efficient and effective
way to use different data sources to measure quality? It also seems likely that
performance measurement efforts will be enhanced by involving participants
from various sectors and with varying perspectives. Although several groups
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are represented on the decision-making committees ofNCQA (1997) and the
Foundation for Accountability (1996) performance measurement sets have
been criticized for being too narrowly focused on employers' needs (Galvin
1998; Lansky 1998; Thier and Gelijns 1998). This study supplies a piece of
the performance measurement puzzle. Continued methodologic evaluation
is critical if we are going to continue to move performance measurement
forward with the hope that we will actually be able to measure quality.
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