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Preiminary Results: Please Do Not Cite or Quote

Abstract

Bdief in the importance of information in today’ s hedlth insurance marketplace
has led to the development and dissemination of health plan report cards by employers,
the media, and consumer advocacy organizations. These report cards attempt to measure
plan performance along various dimensions and are often based on the Hedlth Plan
Employer Data and Information Set (HEDIS).

We examine how the rdease of hedth plan performance ratings influences hedth
plan enrollment. Our analyss is based on the hedlth plan choices of employees of
Genera Motors (GM) Corporation for two open enrollment periods. Specificaly, for
1997 enrollment, GM produced a HEDIS-based report card for all HMOs they contract
with nationdly. The report card rated plans on a three-point scale in Ssx domains of
performance (e.g., preventive care, surgica care). The report card was disseminated for
the firgt time during the 1997 open enrollment period to non-union employees.

In accordance with earlier research, our results confirm that employees are less
likely to enrall in plans requiring relatively high out-of-pocket contributions. The point
estimates suggest that a 10% increase in the relative price of a plan would generate about
a3% drop in its rdative market share. The results with respect to the report card ratings
are engtive to the exact specification and sample, perhaps due to multicollinearity
among report card rating variables. In most models the results are equivoca. The
hypothesis that employees shifted towards the higher-rated plansis as likely to be
regjected as accepted, though most of the estimated coefficients on ratings are not
datisticaly sgnificant. However, a specification that aggregates the ratings provides
some evidence that employees avoided plans with many below-average ratings.



Background

For nearly two decades, many scholars and policymakers have advocated a
competitive hedlth insurance market in which plans compete for enrollees on the basis of
price and qudity. The managed competition moded requires that consumers choose from
among several competing plans and pay the incremental cost associated with the plan
they choose. Because managed care plans integrate the financing and delivery of hedlth
care, the qudity of hedth care plans should be broadly interpreted to include aspects of
provider networks and dlinical care as well astraditional measures of plan qudity such as
customer service. When choosing among competing plans, consumers must actively
congder the trade-off between price and qudlity. Advocates of managed competition
argue that the competitive modd will promote efficient market outcomes.

A cornerstone of the managed competition model is the requirement that
consumers be sufficiently informed about qudity. Towards this end, employers and other
organizations are increasingly compiling and releasing information about dimensions of
plan performance thought to be rdated to plan qudity. The information on plan
performance is based largely on standardized data systems, such as the Hedth Plan
Employer Data and Information Set (HEDIS) and the Consumer Assessment of Health
Plan Survey (CAHPS). Together these systems measure over 100 aspects of plan
performance, which are typicaly aggregated into a more managesble number of
‘domains of performance, such as‘preventive care’ and ‘ satisfaction.’

This paper examines the impact of the release of a hedth plan report card on the
hedlth plan choices of employees a Genera Motors (GM) Corporation, whose benefit
program resembles the managed competition modd. The firm provided afixed
contribution to employees to subsidize dl benefit choices, including hedlth insurance.
Hedlth insurance benefit packages were standardized across plans. The firm created a
HEDI S-based hedlth plan ‘report card’ that was disseminated to non-union employees for
the firgt time during the 1997 open enrollment period. By using longitudina data to
examine the impact of the report card on plan enrollments while controlling for out- of-
pocket price, this paper empirically assesses the impact of report card information on plan
enrollment.



. Exigting Literature

Although asubgtantid exigting literature examines factors that influence hedth
insurance enrollment, much of thisliterature pertains to indemnity plan enrollment and
considers out-of-pocket price, deductibles, co-insurance rates, and benefit Sructure asthe
key determinants of plan choice (Scanlon, Chernew, and Lave, 1997). This literature
conggtently finds an inverse relationship between plan price and plan enroliment,
congruent with economic theory.

Feldman et d. (1989) include a measure of the ability of enrolleesto choose ther
physician in their mode of plan choice, capturing an important aspect of how managed
care plans differentiate themsel ves from one ancther. Other studies, such as Buchmudler
and Feldgtein (1996), aso recogni ze the importance of the type of hedth planin
influencing plan choice.

Chernew and Scanlon (1998) examine the cross-sectiona relationship between
report card ratings of plan performance and hedth plan choice in a setting where
employees were given report cards during open enrollment. The cross-sectiona design
prevents identification of the role of report card information per se, because individuas
may have been aware of plan performance in the absence of the report cards. The authors
are unable to detect the hypothesized relationship between the report card ratings and
enrollment. In severd ingtances Chernew and Scanlon find counterintuitive relationships
between ratings and enrollment that may be the result of correlaion between the ratings
and unmeasured plan attributes. A follow-up study, using the detailed performance
measures, yidds results consstent with the hypotheses regarding correlation between the
ratings and unobserved plan traits (Scanlon and Chernew, 1999). The authors conclude
that unobserved plan traits are probably important determinants of plan choice. The
omission of important plan traits from the analysis could bias coefficient estimates due to
the correlation between the unobserved attributes and the ratings. Moreover, thereis
likely a correation among the hedlth plan choices of individuds in the same market.

Thus andyses conducted at the individud level will underestimate the standard errors if
independence of the individua observationsisfasdy assumed (Moulton, 1986).

Farley et d. (1999) study the impact of report card information on plan choice
among Medicaid enrallees. After randomly ditributing a CAHPS-based Medicaid
managed care report card, these authors examine the impact of the report card on



enrollment for new Medicaid beneficiariesin New Jersey. The authors find that the
report card had little effect on enrollment patternsin aggregate. When survey results are
examined to identify report card ‘users,” they find a stronger link between enrollment and
the ratings for this sub-sample. The commerciadly insured population may differ from the
Medicaid population in their response to report cards for a variety of reasons. In generd
commercidly insured individuds are better educated, which may increase their
reponsiveness to information, but they may aso be more informed from other sources

and thus less likely to respond to hedlth plan report card data.

[1l.  Experimental Setting and Data

Experimental Setting

Our analysisis based on the hedlth plan choices of employees at GM for two open
enrollment periods, 1996 and 1997. GM employed aflexible benefits systlem in which
employees and retirees received a fixed amount of ‘flex dollars' that could be dlocated
across severd benefit categories (e.g., hedth insurance, life insurance, disability
insurance, and denta insurance). Within each benefit category there were various
options, each with firm specified prices. If the cost of one' stotal benefit eections
exceeded one' s dlotted flex benefit dollars, the difference was paid out of pocket. If the
total cost was less than the dlotted amount, the difference was received as taxable
income. The firm determined the set of hedlth insurance plans from which enrollees
could choose as well asthe prices they were charged for each plan. We define the price as
the employee out- of-pocket premium.

During the 1997 open enrollment period, which occurred in the fall of 1996, the
firm, for the firs time, provided hedlth plan performance ratings for al available HMOs
to non-union employees as part of the open enrollment materids. The performance
ratings were based on aggregated HEDIS data. No performance ratings were rel eased for
traditiond fee-for-service (FFS) or preferred provider (PPO) plans. The release of ‘report
cad’ information provides the fundamenta naturd experiment that is the foundation of
the analyses reported in this paper.

Our andydisidentifies the impact of the report card on plan choice using the
observed health plan choices both before and after the firm released plan ratings to non
union employees. Fortunately, the set of hedth plans offered was very stable during the



study period. Because GM has employees in many markets, thisis analogous to
andyzing many different naturd experiments. Because the union employees were not
provided the report card for 1997 open enrollment, we also use changesin union
enrollment patterns to control for unobserved, time-varying plan factors that may have
affected hedlth plan choice (e.g., changes in provider pandls).

HMO Ratings Developed by GM

HMOs were rated ‘ below expected performance,’ *average performance,’ or
‘superior performance dong six domains, labeled by GM as.

preventive hedth care services
medica and surgica care
women's hedlth issues
accessto care

patient satisfaction

operationa performance

The ratings for one domain, operationa performance, were based on plan site
vidtsby GM gaff. The other five ratings were based on HEDIS results. The HEDIS
measures comprising the five domains are liged in Table 1. The firm used individua
HEDIS measures to cregte ratings via a Z- score methodology described in detall in
Appendix A. In addition to these HEDIS-based ratings, GM aso reported whether the
National Committee for Quality Assurance (NCQA) accredited each HM O, and whether
GM considered the HMO a‘benchmark’ plan.*

During the open enrollment period in 1996 (for 1997 enrollment), non-union
employees were given an information sheet on each of the HM Os from which they could
choose. The information sheet designated each plan as 1, 2, or 3 diamonds for each
domain to represent the plan ratings. An exampleis provided in Figure 1, though no
employee received the exact sheet represented in Figure 1 because no employees were

offered all of the plans displayed.

Analytic Sample
The firm covered over 1.6 million active employees, retirees, and dependents.
The andysisis based on the hedlth plan choices of the gpproximately 96,000 active

! GM considered a combination of factors in choosing which plans were labeled benchmark plans. These
factorsincluded premiums, quality, and geographic location of the HMO. Although the designation of



employees based in the U.S. that chose HMO coverage (Table 2). About 29,000 of these
employees were sdaried (non-union) and thus were given the report card information.
Dependents were not analyzed separately because they dmost aways made the same
choice as the employee with GM coverage digibility. Retirees were excluded because
they are frequently Medicare-digible, making the nature of plan choice different than for
the non-Medicare population. Employees who enrolled in FFS or preferred provider
organizations (PPOs) were excluded because ratings were not provided for these plans
Hence, the andysis pertains to the impact of report card information on HMO choice,
conditiona on HMO enrollment. We aso excluded plans with zero enrollmentsin ether
year. In most cases, this would be due to offering of plans that were not redigtic choices.
In afew cases, plans that were not offered in one of the years were dropped from the
andyss. Approximately 27,000 employeesin HMOs included in our study. About 25%
of the 1997 employees enrolled in HMOs were ether in adifferent HMO, enrolled in
another plan type, or not receiving benefits from GM in 1996.

For our andysis, employees are assigned to markets based on the set of hedth
plans from which they could choose. All employeesthat share acommon set of plan
choices are grouped into the same geographic market. The firm determined the set of
plans from which each employee could choose based on the employee’ s zip code of
residence.

Markets are mutudly exclusive, but plans may serve multiple markets. For
example, plan A could be offered in San Francisco and south to Santa Cruz, and plan B
could be offered in San Francisco and north through Marin County. Thiswould resultin
three markets. Market 1 would represent Santa Cruz, with only plan A offered. Market 2
would represent Marin County, with only plan B offered. Market 3 would be San
Francisco, with both plans offered. Other plans may serve only one market.

In addition to the market ditinction, employees within a market could chose from
four different coverage categories. single, employee and spouse, employee and children,
and employee and family. Coverage category could affect plan preferences in avariety
of ways. For example, employees with children may be more interested in the set of

available pediatricians and plan performance in the area of pediatric care.

benchmark was based on these factors, the final decision was determined by a‘qualitative’ judgment rather
than a score resulting from anumerical algorithm.

2 Plan ratings were not provided for FFS or PPO plans because the HEDI'S data that were used to construct
the ratings were collected only for HMOs.



For our andysiswe definea’ cdl’ as a particular market/coverage category
combination. After excluding cdlswith fewer than 5 employees and markets with only 1
plan, we have observations on 69 plans spread across 183 market/coverage category cells.
On average, cdls have 3.19 plans (minimum=2, maximum=6). In 1996, the mean
number of choosers per cell was 178.78 (minimum = 5, maximum = 3,299). 1n 1997, the
cdlswere dightly larger (mean=188.29, minimum=5, maximum=3,462). Descriptive
datigtics for the 69 plansare in Table 3. The descriptive statistics on annud price
reported in this table reflect the difference between the out- of-pocket price and the

alotted flex dollars to standardize across coverage categories.

V. Econometric M ethods

Let U represent person i’sutility from hedth plan j in market/coverage cell

ijct
c inyear t. Thisutility depends partly on observable characteristics of the hedlth plan,
such asits out- of-pocket premium and its report card ratings. It aso depends on other
characterigtics that researchers do not observe, such asthe popularity of physiciansin the
hedlth plan’s provider network, the convenience associated with using the plan providers,
confidence that the plan will gpprove requests for care in unusud circumstances, and
amenities of the hospitals affiliated with the plan. These unmeasured variables may

differ by market (asin the case of provider location or quaity) or coverage category (as
in the case of quality of pediatric services). Individuals may observe these attributes
through interactions with family, friends, co-workers, and hedlth care professionds,
regardless of whether the firm reports plan performance measures. Findly, different
individuds have different vauations of the same plan because of idiosyncratic
differencesinindividud preferences or circumstances.

We formdlize these cons derations with the random utility mode

(1) Uijct = bxjct +gjc +e|

jet*

The vector X .. contains the measured hedlth plan characteritics, and b isthe

jet
associated coefficient vector. The g term represents the average individua’ s va uation
of the unmeasured characteridtics of the plan. The error term g, reflectsthe individud's

idiosyncratic deviation from that average vauation.



Each individua chooses the hedith plan that maximizes his or her utility.
Therefore, giventhe X 'sand the g's, the probabiility p ., thet anindividud incell ¢

choosesplan j inyear t is

(2 Pja =ProbU;, >U,,) fordl k* j

ijct

:PrOb[eljct - QKCI > b((Xkct - cht)+(g,<c - gjc)] fordl k ! J '

Specifying afunctiona form for the choice probahility p, requires adistributiond

assumption for the e’s. Following McFadden (1973, 1974), if the e’sin year t follow
independent Type | extreme value distributions then p i« tekesthelogit form

(3) pjct :exp( bcht +gjc)/Dct

Ne
where D, = § exp(b¥,, +g,.) and N, isthe number of plansofferedincdl c.

k=1
If dl the g’ swere zero —that is, if unmeasured plan traits were of absolutely no
consequence — then the mode in equation (3) would smplify to the standard conditiona
logit mode, which could be estimated by applying the conventiona maximum likelihood
edimator to individud-level data. This gpproach is common in the existing literature
(Short and Taylor, 1989; Feldman et al., 1989; Garnick et d., 1989). But the assumption
that consumers are indifferent to unmeasured factors, such as popularity of physicians
and locationa convenience, is quite implausible, and false imposition of this assumption
creates two serious econometric problems. Firgt, assuming the g’ s are zero when they
redlly are not overlooks correaion across individua observationsin the same cdll. This
oversight can lead to gross underestimation of standard errors (Moulton, 1986). Second,
and more importantly, if some of the unobserveblesunderlying g, are correlated with

3 The assumption that the €’ s follow independent Type | extreme value distributions imposes
independence of irrelevant alternatives (11A). 1A impliesthat the probability of choosing one plan relative
to asecond plan is unaffected by changesin attributes of other plansin the individual's choice set. If some
plans are closer substitutesto agiven plan than others, 1A will be violated.
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some of the observablesin X, , failure to control for those unobservables generates an

omitted-variablesinconsstency in theestimationof b .
To avoid these problems, we employ a methodology that does account for the
g’s’? Let S, denotethe market shareof plan j in market/coveragecdl ¢ inyear t,

jet
which issmply the fraction of sample individuasin the cell that choose that plan. The

expected vaue of S, isthe choice probability p,, , but with finite samples the redlized

jet

vaueof S

jet

deviatesfrom p,, because of random sampling error. Thus,

(4) Sjct = pjct +Vjct
= exp(b«jct +gjc)/ Dct +Vjct
where E(v.,) =0 and Var (v ) vaiesinversdy with the number of sample individuas

jet jet

inthe cel. Taking naturd logarithmsyidds

() In(Si) = Infexp( bX i, +0;;) + DV ] - IN(Dy,),

and afirg-order Taylor series expansion of equation (5) around v, =0 yields

(6) lr( Sjct) @b«jct +gjc - lr( Dct) +Vjct /pjct '

It follows that the difference between the log market share of plan | and that of an
arbitrarily sdected reference plan r inthe same cdl is

(7) lr( Sjct) - Ir( Srct) @qujct - cht) + (gjc - grc) + (Vjct /pjct " Vig /prct) :

Inspection of equation (7) makes clear that, if one were to perform least squares
edimation of the cross-sectiona regression of the difference in log market shares on the
differences in measured plan traits, the failure to control for the differencein the
unobserved g’ swould generate an omitted-variables biasin the estimation of b .



Fortunately, our access to longitudina data from both 1996 and 1997 enables usto
“difference out” the g’s. Differencing equation (7) between the two yearsyidds

(8) Dlr( Sjc) - Dlr( Src) @quXJC - DX rc) +[D(Vjc /pjc) - D(Vrc /prc )]

wherethe D notation denotes a change from 1996 to 1997.

Least squares estimation of equation (8) escapes the omitted-variables bias
because the longituding differencing causes the g’ s to drop out of the equation. While
the effects of observable, but time-invariant plan traits cannot be identified in this
gpproach, we can identify the effects of two key types of traits— price and report card
ratings. The out-of-pocket premiafor different plans did change differentialy between
the two years, so we identify the price sengtivity of consumer choices off of the
association between year-to-year changesin market shares and year-to-year changesin
relaive premia. GM did not provide report card ratings to its employeesin 1996, but it
introduced that information in 1997, so we identify the impact of report card ratings by
relaing the 1996-to- 1997 changes in market shares to differences between plansin their
newly introduced report card ratings.

With N, plansofferedincell ¢ and one plan used as the reference plan, cdll ¢
contributes N, - 1 observations to the regresson sample. Ordinary least squares
estimation of equation (8) would be inefficient because the error term is nonspherica.
The error term is heteroskedastic because v isinversaly rdated to the number of
individuals within the cdll, so we weight each observation by the square root of the
number of employeesin that cdl in 1997. We dso perform a generdized-least-squares
correction that accounts for five varieties of correlation across observations: (1) between
observations for the same plan but different coverage categories in the same cdll; (2)
between observations for different plans in the same cdll, which share the same reference
plan; (3) between observations for the same plan in different cdls; (4) between
observations for different plansin different cells that share the same reference plan; ad
(5) between observationsin different cells where the same plan isthe reference planin
one cdl and a plan observation in the other cdll.®

% This approach is similar to that of Berry (1994).
® We estimated the model using the REML variation of the PROC MIXED procedurein SAS.



Our dam that our longitudina estimation approach avoids omitted-variables bias
depends on our assumption that the plan/cell unobservables represented by the g’ s are
time-invariant. What if these “fixed effects’ are not redly fixed, i.e.,, what if there are
important changes between 1996 and 1997 in factors like aplan’s locationa convenience
and the popularity of its physicians? Then equation (8) changesto

(9) DIrK Sjc) - Dlr( Src) @:JQDXJC - Dxrc) + (mjc - Dgrc)
+[D(Vjc /pjc) - D(Vrc /prc)] .

If the changesin the g’ s are correlated with the changesinthe X ’s, then our estimation

may be subject to omitted- variables bias after all.

To treet this possibility, we will perform a supplementary andysis that exploits
additiond information on the plan choices of union employees. Report card ratings were
not provided to union employees, and the out- of- pocket premiafor union employees were
zero in both 1996 and 1997. Therefore, if the choices of union employees obey the same
moded we have specified for non-union employees, the union verson of equation (9) is

(10) DIn(S;.)- DIn(S,) @Dy, - Dg..) +[DV;./P;c) - DV, /Pl

wherethe u superscript Sgnifiesaunion varigble. The union counterpart to the
dependent variable in equation (9) therefore can be viewed as a proxy for the

(Dg;. - Dg,.) termwewish to control for in equation (9). It differsfrom that term only

because of the sampling error involving the v’s. Unfortunately, the union information

we have is not asfindly detailed as our information on nortunion employees. Our
market- share information on union employees conssts of date-level data aggregated over
al coverage categories and markets. Nevertheless, as a step towards attempting to
control for time-varying unobservables, we will try usng that aggregated version of the
left Sde of equation (10) as an additiona control variable in our regresson modd for the

changes in relaive market shares among nor-union employees.
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V. Results

Thefirst column of Table 4 reports the results for the base modd. Congstent
with economic theory and the vast mgority of exiging literature, out-of-pocket priceis
inversaly related to enrollment. The magnitude of the estimated coefficient suggests that
a10% increase in relative price would generate approximately a 3% decrease in rdative
market share. Accreditation statusis estimated to be positively associated with
enrollment changes. Plans that became NCQA-accredited gained relative market share.

The results for the rating variables are equivocd. Of the twelve estimated
coefficients on the superior or below-average retings, only seven are of the hypothesized
sgn. Of the sx domains of performance, only two, women's health and access to care,
have postive estimated coefficients on the superior rating and negative estimated
coefficients on the below-average rating. None of those estimated coefficientsis
gatigicaly sgnificant. Two of the twelve rdlevant coefficient estimates are Satisticaly
sgnificant, but neither has the hypothesized Sgn. Despite the lack of Sgnificance of
mogt rating coefficient estimates, the hypothesisthat al rating coefficients equa zero can
be rgjected a p<0.01. The conclusions are robust to severa specifications of the random
effects.

To test whether time-varying factors might be influencing the results, we included
the change in union share variable to capture unmeasured, time-varying plan effects
(Table 4, column 2). The estimated coefficient of this variable had the hypothesized sign,
but was not gatidticaly significant. Perhaps this was because unobserved plan traits were
relatively stable over thistwo-year study period or perhaps the estimate reflects
downward bias due to measurement error for the union market share. Regardless of the
reason why the estimated coefficient on the change in union share is not Satigticaly
ggnificant, itsincluson does nat dter any of the conclusions regarding the ratings, they
remain equivoca with frequently counterintuitive Sgns.

Two specifications explored the sengtivity of the resultsto outliers. First, we
rased the sze of the cdll required for incluson in the modd from 5 to 10 employees
(Table 4, column 3). Market sharesin smal markets may be rdatively unstable so this
restriction should eiminate some noise in the data. The results from this exercise reved
no substantive difference from the base results. The estimated coefficients on price and
accreditation are virtudly unchanged and the estimated coefficients on the rating
variables remain equivocd.

11



Second, we omitted outliers from the base modd (Table 4, column 4). Outliers
were defined as observations with studentized resduals gregter than 2 (Beldey, Kuh &
Welsch, 1980).° The estimated coefficient on price remains stable. However, the
estimated coefficient on the accreditation variable, though still postive, drops about 70
percent and is no longer satisticaly sgnificant. Although severd estimated reting
coefficients switch sgnsin this specification, and severd lose satistica sgnificance, the
quditative conclusons regarding the ratings remain unchanged. The estimated
coefficients frequently have counterintuitive sgns and only one domain, operationd
performance, has both coefficients estimated with the hypothesized sign.

Taken as agroup, the results reported in Table 4 do not provide support for the
notion that employees responded to the report card ratings. Most of the estimated
coefficients on ratings were not satidicdly sgnificant. Those that were significant often
exhibited counterintuitive Sgns.

Table 5 reports results from specifications that aggregete the rating variablesinto
summary measures. There are severd reasons why aggregation might be useful. Firt,
individuas may not be able to process information from al the domains. They may adopt
amplifying decison rules such as focusing only on sdected domains, or sdecting plans
with the most superior ratings or fewest below-average ratings (Hibbard, 1997).

Second, the number of parametersin the base modd is reatively large compared
to the sample Size, and there is some collinearity among the explanatory variablesin the
base specification. The counterintuitive Signs and generd lack of datistical sgnificance
could reflect these issues.

The firgt two columns of Table 5 report specifications that include only the
superior or below-average ratings. Both specifications are easily rejected relative to the
base mode (p<0.01). Neverthdess, the estimated price coefficient remains negative and
gatigticaly sgnificant, though in the specification with only below-average ratingsiits
magnitude increases by about athird. The estimated accreditation coefficient remains
pogitive, but is much smdler than in the base modd and not datisticaly sgnificant.

The estimated coefficients on the rating variables when only superior ratings are
included are of the hypothesized sign in five of six cases, though none is satidticdly
ggnificant. When only below-average ratings are included, the estimated coefficients

® Outliers were identified using the studentized residual in OL'S estimation of the model.
12



have counterintuitive signsin three of the six cases, though the one Satidticdly
ggnificant coefficient estimate (women's hedlth) is of the hypothesized negetive sgn.

The third column of Table 5 imposes the redtriction that employees respond to the
sum of superior ratings and the sum of below-averageratings. This set of redtrictionsis
regjected, relative to the base modd, at the 0.10 level but not a the 0.05 level. The
estimated price coefficient remains gatisticaly sgnificant and aout -0.3, and the
edimated accreditation coefficient remains positive, though not Satisticaly sgnificant.

In this specification, both of the estimated rating coefficients have the hypothesized sgn.
The estimated coefficient on the sum of below-average ratingsis negeative and
datidicdly sgnificant, and the estimated coefficient on the sum of superior ratingsis
positive, though not datisticaly sgnificant. Though thismode is rgected at p<0.10
relaive to the base modd, it provides the strongest support for the impact of ratingson
enrollment.

An dternative approach for limiting the parametersin the modd isto sdectively
exclude various domains. Domains excluded were sdlected in a stepwise fashion.
Exclusion of each domain was tested relative to the base model, and * Prevention” was the
domain whose exclusion had the least effect on the likeihood function. The hypothes's
that al of the prevention coefficients were zero could not be rejected (p=0 .39). With
‘Prevention’ excluded, we sequentiadly tested exclusion of eech of the remaining five
domains againgt the base modd and againgt the modd with prevention ratings excluded.
The excluson of ‘Accessto Careé had the smalest impact on the likelihood function, and
the hypothesisthat al the * Prevention’ and * Access' coefficients equal zero could not be
rgjected (p=0.197 vs. base). An analogous process led to the further, sequential excluson
of the ‘ Satisfaction’ domain (p=0.182 vs. base), ‘ Operations (p=0.106 vs. base), and
‘Women's Health’ (p=0.124 vs. base). Thisleft only ‘Medicd/Surgicd Care inthe
moddl.

Thefind column of Table 5 reports results excluding al domains except
‘Medicd/ Surgicd Care’ Given the multicollinearity, these estimated coefficients are
capturing any unmeasured effects from the omitted domains. Aswith al other models,
the estimated price coefficient remains negetive and datidticdly sgnificant, with a
megnitude of gpproximatdy -0.3. The accreditation coefficient estimate remains
positive, but not datigticaly significant. The model provides some support for the
hypothesis that ratings maitter because the estimated coefficient on the below-average

13



rating is negative and satidticaly significant. However, the coefficient on the superior
rating is dso negative, though smaler in absolute vaue, and datidticaly sgnificant, at
least at the p<0.10 levd. Similar qualitative conclusions would be drawn from any of the
estimates based on sdectively omitted domains. some coefficient estimates support the
hypothesis that ratings matter, but others have satisticaly significant counterintuitive

dgns

VI.  Discussion

Considerable resources have been devoted to collecting hedlth plan performance
measures. Many organizations, including GM, have spent substantia additiond
resources to construct and disseminate health plan report cards based on that information.
Evidence from focus groups and surveys regarding whether employees would use report
card datain making their plan selectionsis mixed. Severd studies report interest in
measures of access, satisfaction, technical quaity, and use of preventive services
(Robinson and Brodie, 1997; Tumlinson et d., 1997; Hibbard and Jewitt, 1996).

Despite interest in such information, some focus-group evidence suggests that
most employees do not use the information when it is provided (Robinson and Brodie,
1997; Meyer et d., 1998). Thework by Meyer et d. is particularly pertinent because the
focus groups in that study, though small relaive to our sample size, were conducted in
1997 using sdlaried employees at GM. Evidence from focus groups should be
supplemented with evidence based on actua plan choices because researchers have found
adiscrepancy between what individuas say and what they do (Hibbard and Jewitt, 1996).

Thefindings from this work confirm that price isinversdy related to plan choice.
The estimated price coefficient is very stable across specifications. All specifications
aso indicate that NCQA accreditation is positively related to enrollment. Other research
suggests that employees are distrustful of employer-sponsored information. The pogitive
relationship between enrollment and accreditation could reflect greater trust in
information generated by organizations other than the firm, such as NCQA. However,
the magnitude of the estimated accreditation effect varies dramaticaly by specification
and is not datidicaly sgnificant in models with less than the full st of rating variables.

The reaults regarding the impact of retings on plan enrollment are equivocal.
Edtimates that relate plan enrollment to ratings for each domain (Table 4) or to subsets of
domains (Table 5, column 4) regject the hypothesisthat dl of the ratings coefficients equd
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zero. 'Yet most of the estimated coefficients are gatigticaly inggnificant and they often
have counterintuitive sgns. Given the multicallineerity in the rating deta and our sample
Sze, we are unable to achieve precise identification of the effects of ratings for specific
domains.

The specification most favorable to rating effects includes only aggregated ratings
variables, including the count of superior ratings and the count of bel ow-average ratings.
This specification suggests that individuals avoided plans with alarge number of below-
average ratings. Thisresult is conggtent with recent findings from focus groups that
individuas are more likely to avoid bad plans than select good ones (Hibbard et dl.,
2000).

Given the ingtability of estimated coefficients across pecifications, one should be
wary of over-interpreting the findings. The restrictions on parameters that generate the
most favorable specification for the ratings are regjected at p<0.10, suggesting that more
information is contained in the ratings than we have identified.

Severd limitations are worth noting. First, in our base specification, the ratio of
obsarvations to parametersis rdatively smadl. Thisis because we aggregate the datato
market/coverage category cells. The aggregation does not discard information because
our mode includes only plan attributes and the aggregation isimportant because of
sdient unobserved plan traits. Yet this process illustrates that the ability to investigate
the questions we pose requires more than smply alarge number of employees (we had
27,000 nortunion employeesin our sample). It dso requires many plan/market
combinations. The large number of employees helps, of course, by increasing the extent
to which the observed market shares gpproximate what would be the true market shares
with infinite cdll Szes. In short, the sample size within each cdl and the number of cells
relative to parameters are both important.

Asthe number of cells decreases, time varying unobserved planspecific factors
could increasingly influence the findings. To some extent our inclusion of changesin the
union shares will cgpture some of these unobserved, time-varying factors. Y et this control
isimperfect both because our union data are at the state, not market level, and union
workers could react differently than sdaried workers. Hence, some of the
counterintuitive sgns likely reflect the low ratio of observations to parameters.

Second, it may be the case that certain subsets of employees are more influenced
by the ratings than others. Our estimated coefficients coud be dampened by substantial
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inertiaamong employees. However, most report card efforts, including competitive
mode proposals, are amed at Smilar audiencesthat are likely to have quite abit of
inertia. Moreover, thisinertia does not prevent identification of hypothesized effects for
the price varidble. In addition, earlier work that examined the behavior of new hiresin a
cross-sectiond setting found little difference in the conclusons reative to the full sample
of workers (Chernew and Scanlon, 1998). Many other studies aso focus on existing
workers (Feldman et d., 1989; Buchmueller and Feldstein, 1996). Nevertheless, further
work examining subgroups would be vauable.

Finaly, the efforts to construct and disseminate report cards may have merit
beyond influencing employee behavior. The plan performance information underlying
report cards may be important for employersin selecting plans with which to contract,
and report cards may push plans to improve their performance. Moreover, as employees
become more familiar with report cards, the impact of such information may grow.
Given our findings, continued study of how hedlth plan ratings influence marketsis
important for assessng the responsveness of consumers to commonly used plan

performance measures.
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Figurel

Example Information Sheet

N

COMPARING YOUR 1997 GM MEDICAL OPTIONS

The foillowing table shows the rating of the HMO option(s) availabie in eight
selected quality measures. The ratings are based on historical data and therefore

may not necessarily represent the quality of care you will receive in the future.
GM does not endorse or recommend any particular medical ptan option. The
medical plan you elect is your personal decision. ’

For a more complete description of the right selected quality measures, see the
GM Medical Plan Guide.

Cpere- Medical/
NCGA Benchmark tionat Preventive  Surgical Waornen's Agceas Patiant
Acersditad?  HMO?  Performance Care Care Hesith to Cars  Satistaction

0co1
Basic Medical Pian Information Currently Not Available
0002
Enhanced Medical Plan Information Currently Not Available
PPO 2190
Biue Preferreg Plus information Currently Not Available
HMO 2101
Care Choices HMO Yes No Yy FYYY Ad Add AA AhA
HMO 2108
BCN G Lakes SW Mi Yas No Ad A A A A [¥Y
HMQ 2113
BCN Health Central Yes No A FYYY FYYY FYVY A . AA
HMO 2116
Priority Health Yes No Ak A A Ak FYVY FYYY
HMO 2117
Care Choices HMO W M| Yes No Ak FYYY Ak FYVY Ad FYVY
HMO 2118
BCN West Michigan Yes No Ak A A A A Ak

Key: A =below expected performance 4A =average performance AdA=superior performance
ND=no data was available from this plan '

Michigan - Lansing and West
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Tablel

Health Plan Performance Domains and Their M easures

Domain M easur es

Prevention Childhood Immunization Rate
Cholesteral Screening Rate
Prenatd Vist Ratein the First Trimester*
Cervical Cancer Screening Rate*
Diabetic Retind Examination Rate
Mammography Rate*

Medical/Surgical Care C-Section Rate
Cardiac Catheterization Rate
Coronary Artery Bypass Graft Rate
Coronary Angioplasty (PTCA) Rate
Laminectomy Rate
Progtatectomy Rate
Inpatient Admisson Rate for Ashma

Women'sCare Prenata Vidt Ratein the First Trimester
Cervical Cancer Screening Rate
Hysterectomy Rate
Mammography Rate

Access Follow-up after aMgor Mental Hedth Disorder
Inpatient Readmisson Rate
Open Pand
Primary Care Physcian Turnover Rate
Percent of Enrollees with a Primary Care Vist

Satisfaction Enrollee Satisfaction Survey **
* Lessweight was placed on the Prenatd Vist Rate, Cervical Cancer Screening Rate and
Mammography Rate in the prevention domain because these measures were dso used in

the women's care domain.

** The satifaction rating was modified to reflect GM preference for large sample sizes
and phone vs. mall adminigration of the survey.
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Table?2

Active Employees by Plan Type (1997)
(rounded to nearest 1000)

HMO PPO FFS Total
Salary (non- | 29,000 11,000 32,000 72,000
union)
Union (hourly) | 67,000 72,000 90,000 229,000
Total Active | 96,000 83,000 122,000 301,000
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Table3

Descriptive Statistics: Means and Frequencies

N Mean Sd. Min M ax
Annua Price* (1996) Single 66| 434.36 163.90 84 708
Coverage
Annua Price* (1996) Family 69" | 1213.91 463.19 240 | 1956
Coverage
Annud Price* (1997) Single 66" | 446.91 184.40 108 732
Coverage
Annud Price* (1997) Family 69" | 1238.55 499.52 300 | 2004
Coverage
NCQA Accredited 69 .70
Benchmark Status 69 A5
N Superior | Average | Below No
Average | Data
Operational Performance 69 29 22 18 0
Preventive Care 69 27 19 15 8
Medica and Surgical Care 69 18 26 18 7
Access 69 27 18 17 7
Women's Hedlth 69 24 23 20 2
Petient Setisfaction 69 27 17 15 10

+ The sample sizes vary for price because markets with less than five employees were excluded from the
regression analysis.

* The annual pricesreported in Table 3 reflect the difference between the out-of-pocket price and the
alotted flex dollarsin order to standardize price across coverage categories.
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Table4
Estimates of Model in Equation (8)
(t-stats in parentheses)

Base Base with Excluding Omitting
Model Union Cells<10 Outliers
Ln(Price) -0.290 ** -0.275 * -0.291 ** -0.309 ***
(-2.15) (-1.90) (-2.10) (-2.89)
Union Share 0.04519
(0.57)
Accreditation 0.761 *** 0.7656 *** 0.770 *** 0.209
(3.22) (2.70) (3.21) (1.50)
Operational Superior 0.307 0.2372 0.318 0.117
Performance (1.51) (1.00) (1.52) (0.87)
Below Average 0.707 *** 0.6171 *** 0.734 *** -0.065
(3.29) (2.34) (3.28) -(0.48)
Preventive Care Superior 0.051 0.07794 0.030 -0.013
(0.22) (0.28) (0.13) -(0.08)
Below Average 0.164 0.08059 0.150 -0.036
(0.65) (0.28) (0.58) -(0.25)
Medical/ Superior -0.472 ** -0.4844 *** -0.443 ** -0.150
Surgical Care (-2.51) (-2.39) (-2.27) (-1.18)
Below Average -0.282 -0.3405 -0.249 -0.183
(-1.19) (-1.24) (-1.02) (-1.33)
Women's Superior 0.389 0.3912 0.405 0.293
Health (1.31) 1.12) 1.34 (1.42)
Below Average -0.257 -0.1802 -0.253 0.074
(-1.22) (-0.69) (-2.17) (0.51)
Access to Care Superior 0.042 -0.00562 0.038 -0.123
(0.24) (-0.03) (0.21) -(1.38)
Below Average -0.279 -0.2591 -0.289 -0.205
(-1.14) (-0.96) (-1.16) (-1.50)
Patient Superior -0.342 -0.3530 -0.324 -0.216
Satisfaction (-1.60) (-1.37) (-1.50) (-2.77) *
Below Average 0.069 0.02748 0.108 -0.178
(0.29) (0.10) (0.44) (-1.10)
“Missing data” yes yes yes yes
dummy variables
included
N 274 274 242 264

*significant at p=0.10, ** significant at p=0.05, *** significant at p=0.01
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Ln(Price)
Accreditation
Operational

Performance

Preventive Care

Medical/Surgical

Care

Women's Health

Access to Care

Patient
Satisfaction

Table5
Restricted Modéds

(t-statsin parentheses)

Superior
Below Average
Superior
Below Average
Superior
Below Average
Superior
Below Average
Superior
Below Average
Superior

Below Average

Number of Superior Ratings

Number of Below Average Ratings

Missing Data
Dummies

*ggnificant at p=0.10,

N
# of Restrictions
p-value (vs. base)

Only

Superior

-0.282
(-2.14)
0.2144
(1.16)
0.032
(0.19)

0.153
(0.75)

-0.030
(-0.20)

0.412
(1.62)

0.081
(0.58)

0.037
(0.25)

No

274
11
0.002

**

Only
Below
Average

-0.396 *+*
(-3.37)
0.241
(1.13)

0.161
(0.85)

-0.006
(-0.03)

0.012
(0.07)

-0.357
(-2.25) **

-0.216
(-1.29)

0.012
(0.06)

No

274
11
0.001

Summing
Ratings

-0.299 **
(-2.44)
0.062
(0.38)

0.013
(.21)
-0.126
(-2.29) **
Summed

274
14
0.071

** ggnificant at p=0.05, *** ggnificant at p=0.01

Excluding
Domains

-0.338
(-3.13) ***
0.236
(1.51)

-0.280
(-1.93) *
- 4695
(-2.86) *+*

For Only
Med/Surg

274

14
0.124
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Appendix A: Congtruction of Plan Ratings

Ratingsfor al of the domains except operationa performance were based on a subset
of HEDIS, versgon 2.5, measures (Table 1). For each measure, each HMO was assigned
a Z-score, which was computed as

Zij :(Xij - Yi)/si

where

X;; =scorefor plan j on HEDISmessure i,

X, = average score on HEDIS messure i for a sample of managed care hedlth plans,

including dl of those offered by the firm and about 80 other plans offered by other
firmsthat used the same methodology (about 200 plansin totd), and

S, = standard deviation of HEDIS messure i for the sample of managed care hedlth

plans, including dl of those offered by the firm and about 80 other plans offered by
other firms that used the same methodology.

Within each domain, the Z-scores for each measure were averaged for each plan
to compute adomain-level score. If fewer than haf of the data dements were missing in
agiven domain for agiven plan, the average was computed over the measures provided.
If more than haf of the data e ements were missing for a specific domain, the plan was
given arating of ‘No Data for that domain. For each domain of performance, the top
third of the HMOs (including those not offered by this firm) were rated * superior
performance,” the middle third were rated * average performance,” and the bottom third
were rated ‘ below expected performance.’

The *operationd performance’ rating, which captured non-dlinica aspects of plan
management such as claims payment and customer service, was based on evaluations
from gte visitsto the plans by GM deff.
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