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Objective. To identify the effect of competition on health maintenance organizations’
(HMOs) quality measures.
Study Design. Longitudinal analysis of a 5-year panel of the Healthcare Effectiveness
Data and Information Set (HEDIS) and Consumer Assessment of Health Plans Surveys

(CAHPS) data (calendar years 1998–2002). All plans submitting data to the National
Committee for Quality Assurance (NCQA) were included regardless of their decision to
allow NCQA to disclose their results publicly.
Data Sources. NCQA, Interstudy, the Area Resource File, and the Bureau of Labor
Statistics.
Methods. Fixed-effects models were estimated that relate HMO competition to HMO
quality controlling for an unmeasured, time-invariant plan, and market traits. Results are
compared with estimates from models reliant on cross-sectional variation.
Principal Findings. Estimates suggest that plan quality does not improve with in-
creased levels of HMO competition (as measured by either the Herfindahl index or the
number of HMOs). Similarly, increased HMO penetration is generally not associated
with improved quality. Cross-sectional models tend to suggest an inverse relationship
between competition and quality.
Conclusions. The strategies that promote competition among HMOs in the current
market setting may not lead to improved HMO quality. It is possible that price com-
petition dominates, with purchasers and consumers preferring lower premiums at the
expense of improved quality, as measured by HEDIS and CAHPS. It is also possible
that the fragmentation associated with competition hinders quality improvement.

Key Words. HMOs, NCQA, HEDIS, CAHPS, managed care, quality, perfor-
mance measurement, competition, markets

Reform of the health care system to promote improved quality of care
and lower cost growth has been a policy objective for decades. A strategy
frequently discussed as a means to achieve these goals is the pursuit of a
competitive health care delivery and financing system, including a system of
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competing health maintenance organizations (HMOs) (Haas-Wilson and
Gaynor 1998; Gaynor and Vogt 2000; Enthoven 2004; Nichols et al. 2004).
While competition among HMOs remains an important pillar of policy and
cost containment, as evidenced by the Medicare Advantage program (Gold
2005), recently, other plan types such as high deductible and consumer-driven
plans have also grown in importance.

Advocates of the competitive approach assert that competition will both
reduce costs and improve quality. Because market structure is a central com-
ponent of price theory (Feldman et al. 1990; Feldman, Wholey, and Christian-
son 1996; Wholey et al. 1996), it is reasonable to believe that quality should also
be influenced by market traits because, like price, quality is an endogenous
outcome of the competitive process. While there is some evidence from hospital
markets that relates hospital competition to inpatient costs and quality (Kessler
and McClellan 2000; Kessler and Geppert 2005), evidence examining the
relationship between competition and quality is much more limited in insurance
markets. Studies examining the effects of insurance competition on premiums
generally find that increased competition results in lower premiums (Wholey,
Feldman, and Christianson 1995; Wholey et al. 1997; Pizer and Frakt 2002).
Understanding whether competition will drive quality improvement, or whether
lower premiums will sacrifice quality, is crucial for assessing whether quality
improvement objectives can be achieved by market approaches.

In this paper, we use HMO quality measures from the Healthcare
Effectiveness Data and Information Set (HEDIS) and the Consumer Assess-
ment of Healthcare Providers and Systems Surveys (CAHPS) to measure
plan quality. HEDIS and CAHPS are the foundation of most health plan
report cards and can be examined empirically to assess whether increased
HMO competition results in improved quality.

LITERATURE

Empirical evidence relating HMO competition to HMO quality is sparse
(Schoenbaum and Coltin 1998; Morrisey 2001; Gaynor 2006). Several
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studies investigating factors related to HMO quality have focused on
specific health plan or enrollee traits but have not incorporated market traits
such as HMO competition (Himmelstein et al. 1999; Zaslavsky, Landon et al.
2000; Born and Simon 2001; Landon et al. 2001). Other literature has
examined the percentage of variation in HEDIS and CAHPS measures
attributable to the region, the market, or the health plan, without relating
the variance to specific plan or market attributes (Zaslavsky, Hochheimer
et al. 2000).

Scanlon et al. (2005, 2006a) examine whether market and plan
characteristics are related to HEDIS and CAHPS performance using a
cross-sectional design. Although careful to explore the sensitivity of results
to inclusion of important covariates, the results are subject to bias if there
are unobserved market traits correlated with both HMO competition and
plan quality. The studies find no evidence that competition is associated
with quality or improvement in quality over time. The current study extends
the previous work by using fixed-effects models to adjust for any time-
invariant traits that may mask a relationship between competition and
quality.

CONCEPTUAL FRAMEWORK

Many plans attempt to influence and improve the HEDIS measures by using
techniques such as provider and patient education, clinical guideline adoption,
case and disease management, pay-for-performance and incentive programs,
and decision support and electronic information systems (Scanlon et al. 2001).
Likewise, plans can influence CAHPS measures by making investments in
plan service that are visible to members.

The theoretical relationship between competition and quality is com-
plex, in part because quality is only one of several endogenous variables, such
as premiums and benefits packages, that plans choose when competing for
enrollees. Gaynor (2006) discusses the relationship between competition and
quality, and concludes that when premiums are regulated, as they are in many
public sector programs, competition should be positively related to quality
because firms will use quality to compete for enrollees. The magnitude of the
effect of competition on quality depends on the quality elasticity of demand.
When prices are not regulated, however, like in the commercial insurance
market, economic theory is ambiguous about how competition and quality are
related. Plans may attract enrollees with higher quality, better benefits, or
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lower premiums, with the total effect of each being a function of the relative
price, benefit, and quality elasticities of demand (Gaynor 2006).

There may even be differential effects of competition on the HEDIS
and CAHPS measures, and even differences among the HEDIS indicators, if
elasticities for those different aspects of performance vary. For example, to the
extent that competition drives plans to respond to consumer preferences,
CAHPS measures might be more responsive to competition because these
measures capture aspects of quality that are more salient to health plan members,
while the HEDIS measures reflect what experts think is good quality of care, but
may not be highly correlated with what consumers think about plan quality.

In the health insurance sector, there are several additional consider-
ations. First, the role employers play in selecting the menu of plan options and
their prices to employees may influence elasticities. The relevant elasticities
combine both employee and employer preferences, depending on the extent
to which employers act as agents for employees. Similarly, insurers may serve
both public and commercial markets, and production processes may impede
providing a different quality to each sector, resulting in plans’ decisions being
driven by their overall purchaser mix.

Second, improvements in quality may lead to lower costs in the future,
although there is no solid evidence on this point (McLaughlin and Ginsburg
1998; Leatherman et al. 2003). Profit-maximizing firms should seek to
exploit these efficiencies, regardless of competition; however, competition
may affect the extent to which they do so because it may be associated with
greater plan switching, thereby diminishing the ability of plans to capture
these savings.

Third, competition among insurers may be associated with physicians
serving fewer patients from any one insurer. This reduces the incentive plans
have to undertake quality improvement initiatives because their efforts may
spill over to patients from other plans (Beaulieu 2002) and may increase the
costs associated with quality improvement initiatives if physicians are less
responsive to messages from plans that cover fewer of their patients.

In this paper we do not identify the structural parameters that determine
the relationship between competition and plan quality, but instead focus on
the reduced form relationship. This is analogous to the literature examining
the relationship between competition and premiums, which also focuses on
reduced form relationships. Our analyses examine the important policy ques-
tion concerning competition and quality, addressing the assertion that, despite
the ambiguity of theory, competition will improve quality (while lowering
premiums).
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DATA AND MEASURES

Data

The primary data sources used to derive the analytic sample were National
Committee for Quality Assurance’s (NCQA) HEDIS data and the Interstudy
Corporation’s MSA Profiler and Competitive Edge data (calendar years 1998–
2002). NCQA data included observations from all plans reporting HEDIS in
NCQA’s Quality Compass 1999 through Quality Compass 2003 (i.e., the publicly
reporting plans), as well as plans that reported data to NCQA but requested
that the information not be included in Quality Compass (i.e., the nonpublicly
reporting plans). The HEDIS data reflect member health care encounters and
survey responses occurring during the prior calendar year (e.g., 1999 for
Quality Compass 2000 ).

For our analysis we included any plan reporting in one or more of the
5 years of our panel. Because NCQA and Interstudy do not use common
health plan identifiers, we merged these two data sources manually, relying
primarily on the health plan name, the state of service, and the Metropolitan
Statistical Areas (MSAs) the plan served. We also performed manual checks of
the data because there was a high rate of plan mergers, acquisitions, and name
changes during this 5-year period of HMO consolidation.

Quality Measures

Our dependent variables are a subset of the HEDIS clinical process, outcome,
and utilization measures as well as several CAHPS measures. The HEDIS
measures are assessments, based on administrative claims and medical record
data, of whether care deemed appropriate for specific populations was pro-
vided. While the HEDIS measures are the industry standard in terms of com-
parable data measuring HMO quality, they fail to capture some important
aspects of the quality of care, including diagnostic proficiency, technical qual-
ity of care delivered, or patient severity and compliance with treatment rec-
ommendations. The CAHPS measures include assessments of quality from
the perspective of consumers. For example, there are CAHPS measures for
overall plan quality and for more specific aspects of performance such
as claims processing and the quality of plans’ contracted doctors. Although
CAHPS fills gaps omitted by HEDIS, the union of these measures still leaves
some dimensions of plan quality unmeasured.

We chose six HEDIS process measures and three CAHPS measures.
The HEDIS measures were chosen because they are related to diabetes and
cardiovascular disease, two important chronic illnesses that many health plans
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have focused on improving through ‘‘in house’’ or contracted disease man-
agement programs, and have heavily marketed these programs to employers.
These were also two of the chronic illnesses for which McGlynn et al. (2003)
found that patients received recommended care about 55 percent of the time.
The CAHPS measures were chosen because they represent plan enrollees’
opinions about plan quality as well as the quality of their health care and of
their physician. Tables 1 and 2 list the nine measures included in our analyses,
the percentage of plans reporting multiple years of data for each measure,
and summary statistics for these measures. The mean value for each measure
generally increased over time, although the magnitude of the change varied.
In all of the models estimated, we assume that missing data on the outcome
are missing at random, because jointly modeling the structure of the attrition
process is complicated by the absence of valid exclusion restrictions in
our data.

Table 1: Number (%) of Plans Reporting Multiple Years of Data for each
HEDIS and CAHPS Measure

Performance Measure

Number of Plans (%)

Total nNo Report 1-Year 2-Year 3-Year 4-Year 5-Year

CAHPS health plan rating 26 166 83 72 91 140 552
4.50 28.72 14.36 12.46 15.74 24.22

CAHPS health care rating 26 166 84 71 91 140 552
4.50 28.72 14.53 12.28 15.74 24.22

CAHPS physician rating 26 166 84 72 90 140 552
4.50 28.72 14.53 12.46 15.57 24.22

Comprehensive diabetes care——
hemoglobin A1c screening

106 117 75 66 182 32 472
18.34 20.24 12.98 11.42 31.49 5.54

Comprehensive diabetes care——
annual eye exam rate

103 119 75 68 186 27 475
17.82 20.59 12.98 11.76 32.18 4.67

Comprehensive diabetes care——
lipid screening rate

107 117 75 62 190 27 471
18.51 20.24 12.98 10.73 32.87 4.67

Comprehensive diabetes care——
nephropathy monitoring rate

107 120 72 66 187 26 471
18.51 20.76 12.46 11.42 32.35 4.50

b-blocker medication after
heart attack

212 97 56 55 59 99 366
36.68 16.78 9.69 9.52 10.21 17.13

LDL cholesterol screening rate 147 122 58 58 80 113 431
25.43 21.11 10.03 10.03 13.84 19.55

nTotal represents number of unique plans reporting data for any HEDIS or CAHPS measure in
any of the 5 years. Plans are only included in one category.

CAHPS, Consumer Assessment of Health Plans Survey; HEDIS, Healthcare Effectiveness Data
and Information Set; b-blocker, Betablocker; LDL, low-density lipoprotein.
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Covariates

We measure insurance market competition by using measures common in the
health services and health economics literature, including the Herfindahl–
Hirschman Index (HHI) for the commercial HMO market and, alternatively,
the number of HMOs competing in the market (Baker 2001; Scanlon et al.
2006b). The HHI is based on the market shares of all competitors in the in-
surance market; it ranges between zero (perfect competition) and 1 (monopoly).

Table 2: Summary Statistics for HEDIS and CAHPS Measures

HEDIS/CAHPS
Measure

1998 (%) 1999 (%) 2000 (%) 2001 (%) 2002 (%) Average
Number
of Plans

ReportingMean SD Mean SD Mean SD Mean SD Mean SD

CAHPS health
plan rating

57.60 8.63 57.01 8.63 59.44 8.02 61.89 7.85 61.27 8.11 259

CAHPS health
care rating

70.21 6.04 70.21 6.21 71.99 6.09 73.19 5.72 75.17 5.57 322

CAHPS
physician rating

71.74 5.06 72.76 4.65 74.25 4.55 74.62 4.50 75.01 3.99 322

Comprehensive
diabetes care——
hemoglobin
A1c screening
rate

73.19 13.26 75.04 10.83 78.44 9.83 81.43 7.64 82.67 9.38 271

Comprehensive
diabetes care——
annual eye
exam rate

41.82 15.30 45.30 15.13 48.36 13.87 52.15 13.38 51.85 13.34 270

Comprehensive
diabetes care——
lipid screening
rate

61.49 12.44 69.27 10.93 76.72 9.16 81.49 6.71 85.26 8.37 270

Comprehensive
diabetes care——
nephropathy
monitoring rate

29.87 14.00 36.09 14.28 41.40 13.73 46.10 13.21 51.81 12.09 268

b-blocker
medication after
heart attack

80.36 11.87 85.21 10.82 89.65 8.70 92.75 6.21 93.76 7.98 221

LDL cholesterol
screening rate

59.28 17.62 68.95 11.46 74.16 9.26 77.05 8.06 79.46 7.38 259

CAHPS, Consumer Assessment of Health Plans Survey; HEDIS, Healthcare Effectiveness Data and
Information Set; b-blocker, Betablocker; LDL, low-density lipoprotein; SD, standard deviation.
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We estimate the HMO HHI and the number of HMOs from the Inter-
study data. For the HHI, we apportion plans’ commercial HMO enrollment to
the markets they serve. When the same firm offers more than one commercial
HMO in a market, our HHI aggregates the enrollment to the firm level.

We also control for the HMO penetration rate reported by Interstudy,
which includes the proportion of a market’s insured population (e.g., Medicare,
Medicaid, and commercial insurance) enrolled in an HMO. We include the
penetration measure because higher values reflect greater acceptance of HMOs
relative to preferred provider organizations (PPOs) or discounted fee-for-service
products. Because HEDIS and CAHPS are measured primarily in HMOs, and
because HMOs engage in various programs to improve their HEDIS and CA-
HPS scores, we hypothesize that markets with greater levels of HMO pene-
tration may have better HEDIS and CAHPS results.

We also control for health plan and market traits (Table 3). Health plan
traits allow us to control for differences among plans including whether the
plan allows NCQA to publicly report HEDIS data, ownership status (for-profit
versus not-for-profit), plan age, and the data collection method used for each
HEDIS measure (hybrid versus administrative). The hybrid data reporting
method uses both administrative data and patient chart data and is considered
more accurate, but can be more expensive.

Market-level covariates are included to account for potential demand
differences across plans and include variables used in prior studies: the
percentage of employees in the MSA working in large firms, the percentage of
federal employees in the MSA, the percentage of the MSA population under
age 5 and age 65 and older, the MSA per capita income, the percentage of the
MSA population that is nonwhite, and the hospital HHI, computed based
on hospitals’ share of beds in a market. These variables are obtained (or
computed) based on data from Interstudy, the Area Resource File, and the
Bureau of Labor Statistics. In cases where the measurement of these variables
does not vary over the panel, they are excluded from the fixed-effects models.

MSA Weights

The unit of analysis is the health plan. On average, plans operate in 5.06 MSAs
(minimum 5 1, maximum 5 25 in 1999). We aggregate all MSA-level data to
the plan level by taking the weighted average for each plan over the markets it
serves. The weights are the plan-specific average total enrollments in each
MSA over the study period based on Interstudy data. Because we use average
enrollment, the weights are time invariant. For example, if in 1999 a plan had
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40 percent enrollment in MSA 1 and 60 percent of its enrollment in MSA 2,
and in 2000 it had 50 percent of its enrollment in each MSA, the aggregation of
all market variables would be based on 45 percent enrollment in MSA 1 and
55 percent enrollment in MSA 2.

Table 3: Summary Statistics for Model Covariates

Variable

2000

Mean SD Minimum Maximum

MSA commercial HMO HHI ( 5 1 if monopoly,
excludes Medicare and Medicaid)n

0.33 0.14 0.12 1.00

MSA number of HMOsn 11.15 4.64 1.0 23.41
MSA HMO penetrationn 0.34 0.12 0.01 0.70
MSA hospital HHIn ( 5 1 if monopoly) 0.25 0.14 0.05 0.85
For-profit health plan 0.75 0.43 0.00 1.00
Staff/group model plan (mixed model) 0.03 0.18 0.00 1.00
IPA/network model plan (mixed model) 0.64 0.48 0.00 1.00
Plan age (years) 15.23 8.75 0.30 57.00
Publicly reports HEDIS/CAHPS 0.72 0.45 0.00 1.00
Blue Cross Blue Shield affiliationn,w 0.16 0.36 0.00 1.00
Percentage of employees in MSA in large firmsn,w 0.51 0.04 0.36 0.60
Percentage of federal employees in MSAn,w 0.02 0.02 0.01 0.16
Percentage of MSA population under age 5n,w 0.04 0.02 0.01 0.08
Percentage of MSA population age 65 and oldern,w 0.06 0.03 0.01 0.15
MSA per capita income (thousands)n,w 28.02 4.22 12.76 51.87
Percentage of MSA population nonwhiten,w 0.18 0.10 0.01 0.68
b-blocker medication after heart attack——hybrid

data collection
0.76 0.42 0.00 1.00

Comprehensive diabetes care——annual eye
exam rate——hybrid data collection

0.96 0.20 0.00 1.00

Comprehensive diabetes care——hemoglobin
A1c screening rate——hybrid data collection

0.96 0.20 0.00 1.00

Comprehensive diabetes care——lipid screening
rate——hybrid data collection

0.96 0.20 0.00 1.00

Comprehensive diabetes care——nephropathy
monitoring rate——hybrid data collection

0.96 0.20 0.00 1.00

LDL cholesterol screening rate——hybrid
data collection

0.81 0.39 0.00 1.00

nVariables weighted for plans serving multiple MSAs.
wVariables included only in the cross-sectional models due to collinearity with the fixed effect
(models 1 and 2 reported in the Appendix).

CAHPS, Consumer Assessment of Health Plans Survey; HEDIS, Healthcare Effectiveness Data
and Information Set; HHI, Herfindahl–Hirschman Index; HMO, health maintenance organiza-
tion; b-blocker, Betablocker; LDL, low-density lipoprotein; MSA, Metropolitan Statistical Area;
SD, standard deviation.
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Figure 1 illustrates that there is longitudinal variation in our key mea-
sures, plotting the 1998 values against the 2002 values for plans reporting in
both years, using constant weights based on average enrollment.

METHODS

In our longitudinal data, there are three sources of variation in HMO
competition. First, there is cross-sectional variation in competition that arises
because different markets (e.g., MSAs) have different levels of competition at
any point in time. Second, there is change in competition within MSAs over
time. These changes are driven by a combination of plan mergers, plan entry,
and plan exit. In models that use the HHI, changes in competition over time
are also driven by changing market shares due to enrollment changes.
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The third source of variation in competition arises because plans serve
multiple MSAs. Even if competition within MSAs remains constant, plan-level
competition may still change because of changes in the distribution of a plan’s
enrollment across MSAs over time. Because we use time-invariant MSA
weights in our study, our results exclude this source of variation.

We estimate models that use only variation in competition within mar-
kets over time to identify the effects of competition. The general specification
can be written as equation (1), where qit is the quality of HMO i on a specific
HEDIS or CAHPS measure at time t:

qit ¼ a1Xit þ a2HMO HHIit þ a3PENit þ Zi þ g1D98 þ g1D00 þ g1D01

þ g1D02 þ uit ð1Þ

HMO HHI (and the number of HMOs) denotes HMO competition and PEN
denotes HMO penetration. The X matrix denotes the vector of plan and
market-level covariates discussed above. We also include dummy variables
for year of observation (t 5 1999 is the reference).

The plan-level fixed effect is Zi. It absorbs much of the cross-sectional
variation in competition, but some of the variation associated with different
markets will remain because of changing enrollment patterns across MSAs.
This variation is controlled for because we use time-invariant weights to ag-
gregate covariates. Thus, the estimates rely only on longitudinal changes in
competition within MSAs to identify the effect of competition on quality. We
cannot estimate the effect of any plan-level time-invariant variable (such as
HMO profit status) because these and other time-invariant traits are captured
in the plan-level fixed effect.

Standard Errors and Multiple Comparison Tests

Because our unbalanced panel includes multiple observations from plans on
each measure, we need to adjust the standard errors to account for correlation
within plan observations over time on the various HEDIS and CAHPS mea-
sures. Standard errors are estimated using the bootstrapping technique shown
to result in tighter standard errors relative to asymptotic standard errors
(Goncalves and White 2005).

Because we have nine quality measures, our estimation yields multiple
parameters measuring the relationship between competition and quality. This
increases the likelihood that some coefficients will appear statistically signifi-
cant by chance (Diaconis 1985). To overcome this problem, we utilize an
approach, due to Bonferroni, that adjusts the type-I error rate to account for
the multiple comparisons being made (Hochberg and Tamhane 1987).
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RESULTS

HMO Competition

The estimates suggest that there is not a consistent relationship between HMO
competition and quality (Tables 4 and 5). The estimates are small, generally
not statistically significant, and even conflicting in sign. For example, estimates
for the CAHPS measures suggest that more competition results in a worse plan
rating, but in a better physician rating. Recall that a negative coefficient on HHI

Table 4: Plan Fixed-Effects Estimates (Constant Weight)——CAHPS
Measures (Bootstrapped Standard Errors)

Covariate

CAHPS Health
Plan Rating

CAHPS Health
Care Rating

CAHPS Physician
Rating

HHI #HMOs HHI #HMOs HHI #HMOs

HMO HHI � 0.656 NA � 1.185 NA � 2.594n NA
(1.913) NA (1.622) NA (1.324) NA

Number of HMOs NA � 0.225nnn NA � 0.079 NA � 0.058
NA (0.078) NA (0.062) NA (0.054)

HMO penetration � 0.146 0.986 1.645 1.876 0.772 0.599
(3.431) (3.381) (2.313) (2.294) (2.011) (2.068)

Hospital bed HHI � 2.112 � 2.467 1.571 1.035 1.101 0.435
(3.160) (3.036) (2.086) (2.136) (2.389) (2.380)

Allows NCQA
to report publicly

1.566nnn 1.528nnn 1.991nnn 1.992nnn 1.483nnn 1.501nnn

(0.538) (0.484) (0.404) (0.409) (0.386) (0.384)
1998w 0.241 0.186 � 0.305 � 0.293 � 1.134nnn � 1.121nnn

(0.389) (0.391) (0.304) (0.307) (0.282) (0.292)
2000 2.083nnn 1.998nnn 1.270nnn 1.223nnn 1.296nnn 1.230nnn

(0.291) (0.297) (0.260) (0.271) (0.220) (0.203)
2001 4.069nnn 4.182nnn 2.057nnn 2.086nnn 1.518nnn 1.513nnn

(0.446) (0.448) (0.328) (0.363) (0.276) (0.273)
2002 3.231nnn 3.040nnn 3.821nnn 3.679nnn 1.748nnn 1.534nnn

(0.595) (0.577) (0.437) (0.466) (0.349) (0.342)
Constant 57.701nnn 59.798nnn 68.019nnn 68.629nnn 72.238nnn 72.358nnn

(2.743) (2.575) (1.675) (1.803) (1.328) (1.490)
N 1,608 1,610 1,607 1,609 1,606 1,608
Within R2 0.18 0.18 0.27 0.27 0.18 0.18

nSignificant at 10%;
nnSignificant at 5%;
nnnSignificant at 1%.

Bootstrapped standard errors based on 500 replications.
w1999 is the omitted year.

CAHPS, Consumer Assessment of Health Plans Survey; HHI, Herfindahl–Hirschman Index;
HMO, health maintenance organization; NCQA, National Committee for Quality Assurance.
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suggests that competition improves quality and in the models using the num-
ber of HMOs, a positive coefficient indicates that competition improves quality.

The strongest result is for the CAHPS physician rating when HHI is used
(Table 4), although the magnitude of the effect of competition is quite small,
with the estimated effect of moving from monopoly (HHI 5 1) to perfect
competition (HHI 5 0) only resulting in an increase of about 2.6 percentage
points. The coefficients for the other CAHPS variables are not statistically
significant. Using Bonferroni’s inequality to test, we cannot reject the hypoth-
esis that HMOHHI has no effect on the CAHPS measures. When the number
of HMOs instead of HHI is used, the estimates suggest the opposite conclu-
sion, an inverse relationship between competition and quality for the CAHPS
measures, although only the coefficient in the health plan rating model is
statistically significant.

The coefficients for the HEDIS variables vary in sign and are not statis-
tically significant for all HEDIS measures, except the b-blocker (Betablocker)
medication rate. For the b-blocker medication rate, both measures of compe-
tition suggest that performance decreases with greater competition. For example,
using the HHI, the estimated effect of moving from monopoly to perfect com-
petition is a 13.3 percentage point decrease in the b-blocker medication rate.

HMO Penetration

None of the coefficients achieves statistical significance. Using Bonferroni’s
adjustment and the results in Tables 4 and 5, we cannot reject the null hy-
pothesis that HMO penetration has no effect on the CAHPS measures (critical
t-value 5 2.4) or on the HEDIS measures (critical t-value 5 2.64).

Robustness

We conducted four sensitivity analyses to assess the robustness of our esti-
mates. These tests examined the impact of (a) dropping plans with outlier
values on the HEDIS and CAHPS measures, (b) using robust versus boot-
strapped standard errors, (c) examining quality above and below a threshold
value rather than continuous levels of performance on HEDIS and CAHPS
measures, and (d) using lagged values of HHI or number of HMOS to
instrument for current values.

Outliers were defined as plans with scores on specific HEDIS/CAHPS
measures that exceeded 10 percentage points annually in absolute value, on
the assumption that these changes may be unrealistic and thus may possibly be
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due to measurement error. The results with outliers dropped do not differ
significantly from our base results, which include all plan observations.

In addition to bootstrapping, we also computed the standard errors using
the Huber–White (White 1980) robustness computation. While, as expected,
the standard errors are smaller when the bootstrapping method is used, the
differences are not substantial enough to affect the conclusions on most of the
covariates of interest.

To test whether competition is related to a plan being above or below a
quality threshold rather than associated with a continuous value, we con-
structed a dichotomous dependent variable that identifies whether a plan’s
HEDIS score was in the top quartile of all plans for a given year. Our fun-
damental conclusions did not change with this new specification. Finally,
consistent with our conclusions from the fixed-effects models, the instrumental
variables (IV) models, which required dropping a year of data, did not provide
evidence that competition improved quality.

Comparisons with Other Models

We also compare our results with three other models that differ in the source of
variation to identify the effect of competition on quality. The first is a simple
cross-sectional model for 1999, without time dummies. The second is a ran-
dom-effects model using the 5-year panel of data, identified from a combination
of cross-sectional and longitudinal variation. And the third also is a fixed-effects
model, similar to our base model, but aggregating market covariates each year
using weights based on actual MSA market shares, as opposed to constant market
share weights. These estimates thus incorporate some of the variation associ-
ated with plans’ enrollment changing across markets over time.

None of the models suggests that competition (HHI or number of
HMOs) improves quality (results available in an electronic appendix, sup-
porting information Tables S1–S10). The fixed-effects model using actual, as
opposed to constant MSA weights generates results similar to those we report,
with the weighting scheme mattering in only a few cases. The 1999 cross-
sectional results are consistent with prior literature (Scanlon et al. 2005) and
suggest that increased levels of competition have deleterious effects on the
CAHPS measures. Similarly, the longitudinal random-effects model suggests
that if a relationship between competition and quality exists, it is negative.

The two models that rely primarily on cross-sectional variation indicate
that higher HMO penetration is associated with better HEDIS performance.
This finding is not supported in the plan-level fixed-effects models that we
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estimate. This pattern of results suggests bias due to omitted variables in study
designs that use cross-sectional variation (either partly or exclusively), sug-
gesting the importance of omitted time-invariant plan characteristics for which
the plan fixed-effects models attempt to control.

DISCUSSION

We found no evidence of a strong and consistent relationship between HMO
competition (measured either by the HHI or the number of HMOs) and plans’
scores on the CAHPS and HEDIS measures of health plan performance.
While our reduced form analysis prevents us from identifying the specific
reason(s) why competition does not positively impact quality, our conceptual
framework suggests possible explanations for this result.

First, our estimates are consistent with the hypothesis that the elasticity
with respect to quality is small (or at least small for these measures of quality),
relative to the premium elasticity. A low elasticity with respect to quality may
reflect the lack of salience of the particular quality measures used or the
challenges associated with informing the public about quality scores. In this
case, health plans would compete primarily on premium rather than on
quality. The key policy question is whether the weight given to quality, relative
to premiums, is fully informed and thus optimal from the perspective of
purchasers, consumers, and society, or whether quality is undervalued
because of an information asymmetry.

Second, it may be the case that competition affects the costs of producing
quality. If more fragmentation increases the costs of altering physician be-
havior or decreases plan incentives to alter physician behavior and to invest in
quality improvement efforts, we may see no effect of competition on quality.

There are several important limitations with our study. First, the per-
formance measures used are incomplete measures of quality. Because quality
is multidimensional, a latent variable approach may be advantageous. Second,
the literature has recognized the complexity of measuring competition (Baker
2001; Robinson 2004; Gaynor 2006; Scanlon et al. 2006b) and our compe-
tition measures, which follow the literature, suffer from common imperfec-
tions. For example, because of lack of data, we do not consider the role of
alternative insurance products such as PPOs. Our measures also ignore the
role of potential entrants, which contestability theory would suggest may
matter (Baumol, Panzar, and Willig 1982). Our competition measures may
also be noisy if the MSA is not the appropriate geographic unit to define
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competition. For example, plans may compete for national contracts more
aggressively than for local business. Thus, corporate initiatives driven by
competition defined more broadly than at the MSA level may generate im-
provement in quality; this may cause benefits to spill over into markets that, in
themselves, are not very competitive.

Third, our competition measures may be endogenous or our models
may suffer from omitted variable bias. For example, if HMO quality influ-
ences plan market share, the HHI measure will be endogenous. Even if re-
verse causality is not a major concern, time-varying omitted variables may bias
the results. The robustness of the results to use of IV models, or cross-sectional
variation, mitigates but does not eliminate, this concern.

Despite these limitations, our results have potentially important policy
implications for those interested in increasing quality generally, and HMO
performance specifically. Many policy analysts believe that the combination of
increased HMO competition and the availability of standardized performance
information should lead to better performance on measurable aspects of quality
(e.g., Enthoven 1993, 2004). Our results do not lend support for this hypothesis
under the current structure of employer-based commercial insurance.
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