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Abstract
Surveys, notably the Consumer Assessments of
Health Plans Survey (CAHPS), are widely used to
elicit information from members about experiences
with health plans and their affiliated care providers.
Health care quality is affected by factors associated
with the region, market area, health plan, and de-
livery system or provider group levels. To inter-
pret quality data and determine where action can
be taken for improvement of the various dimensions
of quality, it is helpful to estimate the relative con-
tribution of each level to the total variation in qual-
ity measures. We fit hierarchical models to data
from several large CAHPS implementations and find
that the decomposition of variance is different for
each quality dimension and that these differences
are plausible in view of the ways plans and providers
affect different aspects of quality. These findings are
useful in devising sampling and reporting plans for
quality measurement. Similar approaches are useful
in understanding processes involved in selection of
health risks by managed care plans.
Keywords: Consumer assessments, CAHPS sur-
vey, health care.

1 Introduction

In an earlier JSM presentation (Zaslavsky 1998),
I described the Consumer Assessments of Health
Plans Survey (CAHPS r©), a newly-developed sur-
vey instrument used to elicit from members of
health plans their assessments of the quality of care
provided by the plans. Since that time, the use of
CAHPS has burgeoned, including large-scale imple-
mentations for surveys of Medicare Managed Care
beneficiaries (currently over 300 health plans), Fed-
eral employees and dependents (almost 300 plans),
and Medicare Fee-for-Service beneficiaries (going to
the field in late 2000 with a population of about 20
million), as well as a multitude of smaller implemen-
tations.

Much of the earlier CAHPS research focused on
instrument design and survey methodology, as well
as issues involved in generalization of CAHPS to
a variety of populations. (See the introduction by
Crofton, Lubalin and Darby (1999) to a special issue
of Medical Care devoted to CAHPS methodology.)
Such analyses, based largely on pilot data, neces-
sarily concentrated on effects measurable at the in-
dividual level. With the availability of data from

uniform application of the survey across large col-
lections of health plans, it is now possible to perform
analyses in which the unit of analysis is the health
plan, rather than the individual. This allows us to
place the primary focus on factors that distinguish
among plans, bringing us closer to the original mo-
tivations for the development of CAHPS.

In this paper I first briefly describe the CAHPS
survey. (My summary refers to the CAHPS 1.0 sur-
vey which is the source of the data used here; since
that data collection, a revised version, CAHPS 2.0,
has replaced it.) I then summarize two investiga-
tions using data from the first year of the Medi-
care Managed Care CAHPS implementation to bet-
ter understand variation in the CAHPS measure at
the plan level.

2 The CAHPS survey

The CAHPS survey contains two types of evalu-
ative items. Report items are designed to elicit
descriptions of specific experiences with health
care or the health plan, and are answered in a
“never/sometimes/usually/always” format. A typi-
cal question is: “When you needed care right away
for an illness or injury, how often did you get care
as soon as you wanted?” Report items are typically
grouped into reporting composites such as “getting
needed care.”

The four rating items elicit summary evalua-
tions of experiences with the health plan and care
providers, on a 0 to 10 scale. In addition, several
items ask for sociodemographic characteristics (age,
sex, race/ethnicity) and self-rated health status of
the respondent. The Medicare version of the sur-
vey also asks about specific medical conditions and
functional limitations.

The standard CAHPS analysis is described in the
CAHPS implementation handbook (AHCPR 1997,
1999). Briefly, a linear model is fit to remove effects
of individual characteristics such as age, health sta-
tus, and education, of the form ypj = µp+βxpj+εpj ,
where ypj is the response from person j at plan p,
µp is a plan intercept, xpj is that person’s individ-
ual characteristics, and εpj is an error term. The
adjusted mean is then ap = µp+βxALL where xALL

is the mean of plan means on the adjuster variables.
See Zaslavsky (1998) for further discussion. After
adjusted plan means are calculated for every item,
composites are calculated for the report items, using
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equal weighting of plan means for items included in
each composite. Variances are calculated by Tay-
lor linearization, taking into account that cases for
which there was no response on a particular item
(usually because the item did not ap[ly and was
skipped) have no influence on the plan mean for
that item. A global F -test was calculated for each
composite or rating, for the null hypothesis that the
means for the plans included in a given comparison
group (e.g. region, state, market area) are equal.
Individual t-tests were also calculated for the com-
parison of each plan’s mean score against the mean
of all plans in its comparison group.

3 Dimensions of consumer assess-
ments

A team of researchers at the Harvard Medical School
analyzed data from the Medicare Managed Care
survey. Our data included 89,414 survey responses
from 212 reporting units (health plans or geograph-
ically defined sections of a health plan). As noted
above, the availability of large datasets containing
results from many plans provided new opportunities
for research on plan-level patterns in the responses.
The first question we addressed concerned the rela-
tionships of the items (Zaslavsky et al. 2000a). We
applied factor-analytic methods to summarize these
relationships at the plan level by using the mean
values for each plan as input to the factor analysis.

A statistically interesting feature of the analy-
sis arose because we wished to remove the effects
of sampling variability within each plan from the
factor analysis. Sampling variability could induce
correlations that from our point of view are spuri-
ous, because they were due to correlated error. For
example, the sampled individuals at a plan might
happen to be particularly optimistic in their assess-
ments across the board, yet this would not necessar-
ily indicate that their favorable assessments of dis-
parate elements reflected relationships at the plan
level in the quality of these elements. Conversely,
real relationships at the plan level might be atten-
uated in an uncorrected analysis of means, because
two items that are related at the plan level might
be answered by different subsets of the plan’s sam-
ple and therefore their mean scores would include
uncorrelated error components.

Our model for the calculation of corrected covari-
ance matrices was of the form

ap = θp + δp

where Var δp = Sp and Var θp = Σ. Here, Sp is
a sampling covariance matrix estimated separately

at each plan and Σ is the plan-level covariance ma-
trix desired for the factor analysis. We used a sim-
ple method-of-moments estimate of Σ, first calcu-
lating the covariance matrix of the sample means
T = Var ap and then estimating Σ̂ = T − S̄ =
T−(1/n)

∑
Sp. The covariance matrix Σ̂ estimated

in this manner had several small negative eigenval-
ues. We did not regard as problematical, since for
factor analysis only the large eigenvalues and corre-
sponding eigenvectors are important. Furthermore,
we found that in most cases subtracting sampling
variability increased correlations among items, sug-
gesting that the correlations were in fact due to
plan-level systematic differences rather than indi-
vidual reporting idiosyncracies.

Analyses of this form have been conducted in the
past under the general rubric of “multilevel struc-
tural equations modeling” (Muthén 1989, 1994).
Our case differs from those considered in those anal-
yses due to the complex pattern of missing data,
which prevents the use of standard structural equa-
tions modeling software that requires entry of com-
plete individual-level data. We were able, how-
ever, to make a slight modification of the standard
CAHPS analysis program to calculate the covari-
ances as well as the variances of the influence statis-
tics for each observation. This enabled us to obtain
the required estimated sampling covariances Sp of
the plan means.

Results of the factor analysis (with an oblique
Promax rotation) are summarized in Table 1. We
found that four factors explained most of the vari-
ance in the 31 report items that we analyzed, and
most of the variables could readily be assigned to
a group corresponding to one of these factors. The
first group, comprising 16 variables, contained ques-
tions about health care provided at the doctor’s of-
fice and interactions with healthcare providers. The
second contained 5 items about customer service
from the health plan. The third consisted of 8 items
about services other than direct care, which (in a
6-factor alternative solution) split into groups for
specialists and prescription drugs, services obtained
through the plan, and ease of access at the doctor’s
office. The final factor included 2 items concern-
ing health-promoting advice provided to patients,
to quit smoking and to diet and exercise. An in-
teresting feature of this last factor is that the two
items measure experiences of very different popula-
tions. Almost all respondents (96%) answered the
“diet/exercise” item, while only 11% answered the
smoking advice item, primarily because only smok-
ers were eligible. The fact that these items nonethe-
less were grouped by the factor analysis suggests



that the variations found were due to real differ-
ences among plans.

An interesting conclusion from these analyses is
that although the original CAHPS reporting strat-
egy differentiated among various aspect of care de-
livery, whatever the plans are doing to affect this
seems to affect a large number of specific report
items in very similar ways. On the other hand, we
discovered an unexpected dimension of plan qual-
ity embodied in reports on advice. The remaining
item groupings confirmed that customer service and
provision of special health services are distinct from
each other and from care provided at the doctor’s
office.

4 Components of variation among
plans

A second analysis of the same data (Zaslavsky et
al. 2000b) used the same data to examine variation
among plans in a regional context. Each reporting
unit was assigned to the metropolitan area (MSA) in
which it had the largest-enrollment county, and also
to one of 8 national regions. The first set of analyses
tested (using F -tests in a 3-level nested ANOVA
model) the significance of differences among plans.
Columns (1)–(5) of Table 2 show the results of these
tests. Plans differed significantly nationally (1) and
within MSAs (5), and furthermore regions differed
from each other, regardless of whether we treated
the MSAs as fixed (2) so plans were the error term,
or treated the MSAs as random (4). MSAs also
differed significantly within regions.

Having established the existence of significant
variation among plans at all three levels, we next
fitted variance component models to estimate the
magnitude of the component of variation con-
tributed at each level (columns (6)–(7)). Concen-
trating on the ratings in the first four rows of the
table, we found that evaluation of the health plan
was largely driven by the plan itself. On the other
hand, the majority of the variation in evaluations of
care was driven by regional and MSA variation; the
same was true, to a lesser extent, for variation in
ratings of the doctor and specialists. Similar results
were obtained for our newly-defined composites: the
customer service composite resembled the plan rat-
ing, while the delivery composite resembled ratings
of care. These findings are consistent with our ex-
pectations that direct care would be affected by re-
gional factors because it is provided by networks of
providers who are subject to local medical norms
but tend to overlap across many plans. Conversely,
customer service is a highly plan-specific function,
run by personnel of the health plan itself, and may

vary greatly across plans even within the same area.
These findings may have important implications for
quality improvement efforts, suggesting that the im-
pact of any individual plan’s efforts on care delivery
may be limited. More useful information for mea-
surement and improvement of the quality of direct
patient care may be obtained from surveys at the
provider group level, now being developed through
another component of the CAHPS project.

5 Ongoing research

A number of ongoing projects using CAHPS
data are now underway and will be reported in
manuscripts now under preparation.

5.1 Extension of variance components
methodology for assessments

We are extending our analyses to look at more fine-
grained geographical variation in ratings of care,
and interactions of geography with plan effects at
local areas. We hope to find out whether a given
health plan provides a consistent quality of care
across its service area or whether conversely quality
variation is driven by local characteristics of health
care providers.

We now have three years of CAHPS Medicare
data, and we have begun to analyze these longitudi-
nally. By interacting plan and geographical effects
with time, we can analyze the stability of each of
these effects. Preliminary results suggest that geo-
graphic effects are very stable, while assessments of
plans are more likely to change over time, possibly
affected by changes in policies and benefits.

Because we found that so much of consumer as-
sessments are related to geographical variation, we
look forward to linking results for managed care
with those from the CAHPS survey of the conven-
tional (fee-for-service) component of Medicare. Re-
sults from that survey should begin to appear early
in 2001.

5.2 Selection of health risks
A persistent issue in the economics of managed
care is the extent to which health plans are able
to “cherry-pick,” that is to selectively recruit the
healthiest potential members and therefore increase
their profitability at the expense of alternative
providers of health insurance. This has been a par-
ticular concern in the Medicare market.

We are using the health status, condition and
functional limitation items on the CAHPS survey
to study the extent to which such selection oc-
curs among competing health plans within a mar-
ket area. The statistical methodologies involved are
similar to those described above, i.e. factor analy-



sis to determine what conditions tend to be selected
for similarly, and variance components models to
determine how much variation in health is driven
by geographical distribution of sicker and healthier
members and how much by selection among plans.

5.3 Subgroup and casemix effects
Casemix effects, i.e. variation between assessment
results from beneficiaries with different character-
istics, have generally been treated as a nuisance
in most analysis of plan quality. We have per-
formed analyses in smaller data sets of the extent
to which such differences (for example, between re-
ports from more and less healthy plan members)
are the same at every plan (Zaslavsky, Zaborski and
Cleary 2000). We are applying similar methodolo-
gies to the Medicare data in an effort to determine
whether some health plans are better than others
at closing the gap between experiences of more and
less health members.
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