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Objective. To determine who chooses a Consumer-Driven Health Plan (CDHP) in a
multiplan, multiproduct setting, and, specifically, whether the CDHP attracts the sicker
employees in a company’s risk pool.
Study Design. We estimated a health plan choice equation for employees of the
University of Minnesota, who had a choice in 2002 of a CDHP and three other health
plans——a traditional health maintenance organization (HMO), a preferred provider
organization (PPO), and a tiered network product based on care systems. Data from an
employee survey were matched to information from the university’s payroll system.
Principal Findings. Chronic illness of the employee or family members had no effect
on choice of theCDHP, but such employees tended to choose the PPO. The employee’s
age was not related to CDHP choice. Higher-income employees chose the CDHP, as
well as those who preferred health plans with a national provider panel that includes
their physician in the panel. Employees tended to choose plans with lower out-of-pocket
premiums, and surprisingly, employees with a chronic health condition themselves or in
their family were more price-sensitive.
Conclusions. This study provides the first evidence on who chooses a CDHP in a
multiplan, multiproduct setting. The CDHP was not chosen disproportionately by the
young and healthy, but it did attract the wealthy and those who found the availability of
providersmore appealing. Lowout-of-pocket premiums are important features of health
plans and in this setting, low premiums appeal to those who are less healthy.

Key Words. Health insurance, consumer-driven health plans, health plan choice,
adverse selection

‘‘Consumer-driven’’ health plans (CDHPs) have moved beyond the concept
stage and are now available to employees of many large companies.
Established insurers, such as Aetna, Humana, Cigna, UnitedHealth Group,
and WellPoint are introducing their own CDHPs to compete with products
offered by start-up companies such as Definity Health, Luminos, MyHealth-
Bank, and others (Freudenheim 2001). It appears that these products appeal to
employers in a period when health insurance premiums are rising at double-
digit rates (BNA2001;Gabel, et al. 2001) and a return tomore restrictive forms
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of managed care seems unpalatable to employees (Galvin and Milstein 2002;
Iglehart 2002).

A database now exists for assessing the early experience of employers
and employees with these plans. Using data from a survey of employees at the
University ofMinnesota, matched to information from the university’s payroll
system, we address the question: Who chooses to join a CDHP and,
specifically, does this plan attract the healthier employees in a company’s risk
pool? The research provides important, early information on the impact of
CDHPs and the research and policy issues that are likely to arise if they
become more commonly available as a health benefit option.

SIGNIFICANCE

Consumer-driven health plans differ from traditional insurance and managed
care products in design and philosophy (Christianson, Parente, and Taylor
2002; Gabel, Lo Sasso, and Rice 2002; Robinson 2002). In the design of a
CDHP plan, a portion of the employer’s tax-deductible contribution to health
benefits typically is put into a ‘‘health spending account’’ from which the
employee purchases services. Major medical insurance or some form of
‘‘wrap-around’’ coverage is also a key part of the benefit designwith first-dollar
coverage for preventive care often included. If an employee spends all of the
dollars in her spending account in a given year, she then spends her own
money until the deductible requirement in themajor medical coverage is met.
Expenditures in excess of the deductible are covered by the major medical
plan with an out-of-pocket maximum included in the plan design. The benefit
design can be tailored to cover all or a part of these ‘‘excess’’ expenditures.

The use of information technology to create ‘‘informed consumers’’ is a
distinguishing CDHP feature (Lutz and Henkind 2000; Wiggins and Emery
2001). To facilitate informed decision making, the employee is provided with
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information about health care providers, including physician education and
experience, prices, and quality ratings. Usually, this information is available
on the Internet to ensure easy access and to promote its use (Christianson,
Parente, and Taylor 2002). Many CDHPs have interactive customer support
systems that allow subscribers to track medical expenditures deducted from
their accounts on the Internet. Consumer-directed health plans offer online
linkages to prescription drug benefit programs as well as online benefit
eligibility information to ensure prompt payment to medical providers.

Interviews with employees and CDHP managers suggest that larger
employers find CDHPs attractive for several reasons (Christianson, Parente,
and Taylor 2002). Philosophically, these employers want informed employee
decisions to ‘‘drive the market.’’ Under the CDHP spending account ap-
proach, employers believe their employees have an incentive to seek price
information on providers and to carefully consider their need for services,
because any unexpended funds ‘‘roll over’’ into next year’s account balance
(Parrish 2001). This reduces the annual gap between the spending account
contribution and the deductible faced by the employee in subsequent years.
Also, employers see CDHPs as potentially reducing their administrative
expenses. If the CDHP is popular with employees, it may mean that other
health plans can be dropped. Finally, some employers may see the CDHP
approach as a way to divorce the amount their contribution increases each
year from trends in premiums, linking it instead to overall employee
compensation increases. In this respect, CDHPs function as ‘‘transition
vehicles’’ that could be used to redefine the role of employers as health
insurance purchasers, much as defined contribution retirement accounts did
with respect to retirement benefits (Trude and Ginsburg 2000).

Health policy analysts and others have expressed concerns about how
CDHPs could affect the private health insurance market. As noted in a New
York Times article, ‘‘some health benefits expertsywarn that they [CDHPs]
could be more unfair than current plans to people who are sick and that they
could discourage people who need care from getting it’’ (Freudenheim 2001).
The issue of ‘‘selection’’ when defined contribution plans are offered alongside
more traditional plans has also been raised. This is not a new issue; when
HMOs were introduced, it was thought that they might attract a healthier mix
of enrollees, leaving sicker employees in conventional plans and driving up
premiums in these plans until the plans became unaffordable. Now, it is
argued that CDHPs could have a similar effect on HMOs and other health
plans. If CDHPs attract healthy employees, premiums in competing plans
might increase faster than otherwise would be the case. Depending on pricing
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strategies and whether or not the employer is self-insured, this could increase
total health benefit costs to employers and employees.

STUDY SETTING

This research draws on the early experience of the University of Minnesota,
which adopted a CDHP in 2002. The University of Minnesota (UM) is a land-
grant university whose main campus is located in the Twin Cities of
Minneapolis and St. Paul, with smaller campuses in several other locations
throughout Minnesota. The UM has 17,500 employees and annual
expenditures of $1.8 billion. Prior to 2002, the UM was part of the State
Employees Group Insurance Plan (SEGIP), which covers Minnesota state
government employees and their dependents. The SEGIP is the largest
employment-based health benefit program in Minnesota, with more than
150,000 covered lives. The SEGIP program offered a variety of health plans——
including an HMO and several preferred provider organizations, but it had
experienced a period of instability and rising premiums (Sutton, Feldman, and
Dowd 2004).

Seeking increased flexibility and a set of stable options, the university
decided to withdraw from SEGIP in January 2002. Responding to the needs of
a diverse workforce that included clerical, administrative, and professional
employees, the university selected an unusually wide set of options: a CDHP,
a traditional health maintenance organization (HMO), a preferred provider
organization (PPO), and a set of tiered ‘‘care systems’’ that contracted directly
with health care providers. The traditional HMO was ‘‘HealthPartners
Classic,’’ which had been a popular plan among university employees in the
SEGIP program. HealthPartners Classic featured generous coverage for
network physicians and hospitals, but it did not cover out-of-network care. It
was also the ‘‘low-cost’’ plan for the UM employees in the Twin Cities in 2002,
with the UM paying the full cost of employee-only coverage for this option
and 90 percent of the difference in premiums between family and employee-
only coverage.

The PPO was PreferredOne, with nominal copayments for in-network
hospital and health care services and 70 percent coverage for eligible out-of-
network expenses after the enrollee paid a deductible. Compared with the
low-cost HMO, the PPO was significantly more expensive for employees and
dependents.

Under the Choice Plus ‘‘care system’’ product offered by Patient Choice
Healthcare, consumers can choose among integrated teams of medical care
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providers of various structures (basically primary-care-centered health
systems with affiliated specialists, hospitals, and allied professionals). Care
systems are grouped into three cost tiers with standardized benefits but with
different premiums depending on the bids submitted by the care systems in
each tier (Christianson et al. 1999; Christianson and Feldman 2002; Schultz
2001).

Finally, the university offered two CDHP products sponsored by
Definity Health. Option 1 had deductibles of $1,250 per person and $2,500
per family; Option 2 had deductibles of $2,000 and $4,000. The university
allocated $500 for an employee or $1,000 for a family into a personal care
account for Option 1; Option 2 had university contributions of $1,000 and
$2,000 to the personal care account. Both options featured 100 percent
coverage of in-network hospital and health care services once the deductible
was met, but Option 2 had 20 percent coinsurance for eligible out-of-network
expenses versus 30 percent in Option 1. Both options were available
throughout the state, and the total premiums and employee out-of-pocket
premiums were priced within a few cents of one another. Table 1 presents
2002 enrollment and premium data for the UM health plans.

DATA AND METHODS

To provide empirical evidence on who chooses a CDHP, we conducted an
analysis of health plan choice in the first year that Definity Health was
introduced into the health benefit offerings at the University of Minnesota.
Data for our analysis were taken from two sources: a survey of UMemployees,
and information from the university’s payroll system. We surveyed all UM
enrollees in Definity Health during spring 2003 to obtain information on the
employee’s entire 2002 calendar year experiencewith his or her health plan. A
random sample of non-Definity Health members also was surveyed. Trained
employees of the university’s human resources department conducted the
interviews by phone, which took approximately 10 minutes for non-CDHP
enrollees and 15–20 minutes for CDHP enrollees, who responded to a longer
set of questions. There were 430 completed interviews from Definity Health
enrollees (63 percent response rate) and 501 from enrollees in other health
plans (73 percent response rate). The Definity Health response rate was lower
because the interviews were conducted during work hours and proportion-
ately more Definity Health members were administrators or medical care
providers with administrative staff managing their communications.
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Specific questions on the survey drew on our past and ongoing research
relating to the Buyers Health Care Action Group (Feldman, Christianson,
and Schultz 2000; Schultz et al. 2001) and on other research studies
(Schlesinger, Druss, and Thomas 1999; CAHPS

TM

1998). We relied on the
survey to determine whether the employee or any dependent had a chronic
illness. (‘‘Do you or a dependent have a chronic condition such as asthma,
hypertension [high blood pressure], diabetes, or arthritis?’’) We discuss the
validity of this measure of health status in more detail in the concluding
section.

We also asked employees to rate the importance of several health plan
features, including:

1. The health plan has a national network of providers and hospitals;
2. The health plan’s network includes my doctors;
3. The health plan covers preventive care services, such as physical

exams;
4. The health plan does not require referrals or preauthorizations;
5. The amount of potential out-of-pocket expense (costs in addition to

my paycheck contributions) is small, or the health plan has no
copayments;

6. The balance in a personal care account or medical savings account
rolls over to the next benefit year to pay for out-of-pocket medical
expenses;

7. The plan has online tools and resources (such as provider lists or
prescription drug prices) that I need to manage my health care.

After rating each feature, the employee selected three that were most
important. Previous research (Harris, Schultz, and Feldman 2002; Harris and
Keane 1999) has shown that these preference ratings can be interacted with
choice-specific indicator variables and included in health plan choice models.
The coefficients of such variables represent the average amount of each
characteristic embodied in each choice, as perceived by the employees who
make the choice. For example, employees with a strong preference for ‘‘no
preauthorizations’’ should be more likely to choose plans that offer this
feature. A positive plan-specific coefficient in the choice model for this
preference variable would indicate that the plan in question is perceived as not
requiring preauthorizations.

The second data source for our study was information from the
university’s payroll system. This indicatedwhich plan the employee chose and
whether she had single or family coverage, her 2002 federal taxable wages

Employee Choice of Consumer-Driven Health Insurance 1097



from the university, and certain demographic information such as age, sex,
and zip code of residence.

The analysis uses methods that the investigators have applied
extensively in prior research (Feldman et al. 1989; Dowd and Feldman
1994/1995; Harris, Schultz, and Feldman 2002). The model’s specification is
as follows. Let S5 (Z1,y,ZJ) be amutually exclusive and exhaustive choice set
of J alternatives, where each alternative j is characterized by a vector of m
value-relevant attributes, namely, Zj5 (zj1,y,zjm). Let Yi5 (yi1,y,yin) be a
vector of n attributes characterizing the ith decision maker (either an
individual or family) choosing from choice set S. For any such choice set S,
and for any decisionmaker described by the set of attributesYi, choicemodels
generate a vector of probabilities (Pi1,y,PiJ ), where Pij is the probability that
the decision maker will choose alternative j from choice set S. The
probabilities must sum to one.

Our choice model is based on the theory of utility maximization. We
assume that the ith decision maker derives ‘‘utility’’ or satisfaction from
alternative j, based on a function of its attributes,Zj , personal attributes,Yi, and
interactions between alternative-specific and personal attributes,Xij. Thus, the
utility function is Uij5 f (Zj,Yi,Xij). For example, utility is considered to be a
function of personal attributes such as health status, health plan attributes such
as price, and the interaction of price and health status.

We use conditional logit techniques to estimate the utility function,
based on the observed health plan choices. This method is motivated by a
random utility function because there are errors in maximization due to
imperfect perception and optimization, as well as errors due to unobserved
relevant variables. Conditional logit estimates the effects of choice and
decision-maker characteristics on choice probabilities for all decision-making
units, h5 1,y,N, as:

Phj ¼ expðaj þ b0Zj þ gj
0Yh þ y0XhjÞ

�Xj

k¼1

expðak þ b0Zk þ gk
0Yh þ y0XhkÞ;

where Uhj ¼ aj þ b0Zj þ gj
0Yh þ y0Xhj þ ehj for the k5 1,yJ alternatives in

the choice set, aj is an alternative-specific constant with aJ5 0, gj is a vector
of alternative-specific coefficients with gJ5 0, and b and y are vectors of
coefficients that are invariant across alternatives). The random term, ehj ,
represents unobserved, decision-maker specific aspects of utility from alter-
native j, which are assumed to be independently and identically distributed
with an extreme value distribution.
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The price of each health plan (one of the Zj variables in the model) was
measured by its ‘‘tax-adjusted’’ out-of-pocket premium, because the UM lets
employees pay their out-of-pocket premiumswith tax-free dollars (Dowd et al.
2001). Employee health status (a Yh variable) wasmeasured by the response to
the survey question on chronic illness. Health status was interacted with plan-
specific dummy variables, allowing us to estimate the effect of health status on
the probability of joining each plan. Favorable selection into the CDHP plan
would be indicated by a negative coefficient on the interaction of ‘‘chronic
illness� CDHP.’’

We multiplied health status times the out-of-pocket premium for each
plan to create a new Xij variable in the choice model. The coefficient of this
new variable indicates whether employees with chronic illnesses are less
sensitive than are ‘‘healthy’’ employees to price differences among health
plans. This finding, if observed, would imply that changes in relative prices
lead to changes in plans’ costs arising from changes in the distribution of risks
(Strombom, Buchmueller, and Feldstein 2002).

Following prior research (Schultz 2001), the choice equation includes a
number of otherYh variables, such as the employee’s gender and her age, each
interacted with plan-specific dummy variables. The coefficients of these
variables stand for unmeasured characteristics of the choices that provide
differential utility to men and women, or older versus younger workers.

How to group the employees for analysis of health plan choice is an
important issue. Our previous research suggests that employees should be
combined with those who face similar choices, and separate choice models
should be estimated for each group (Feldman et al. 1989). In particular,
separate choice models should be estimated for (1) single employees with no
dependents, (2) families who have no other sources of health insurance, and (3)
families who have multiple sources of health insurance (because both spouses
or both partners work for companies that offer health insurance). However, in
this analysis we could not determine whether employees with single coverage
were ‘‘true’’ singles (i.e., single employees with no dependents). Similarly, we
did not have access to the other choices faced by employees with family
coverage. Therefore, we combined employees with single and family
coverage, as has been done by some prior research (Short and Taylor 1989).

Another important estimation issue is whether the alternatives in the
choice set are really independent. An alternative assumption is that some
choices are closer substitutes than others. The most likely close substitutes
would be Definity Health Options 1 and 2. The three cost tiers offered by
Choice Plus also represent a plausible set of close substitutes. We considered
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using the nested logit or multinomial probit models, which impose less-
restrictive assumptions about health plan substitution than conditional logit.
However, because a low proportion of UM employees chose Definity Health,
the sample sizes for Options 1 and 2 were not large enough to estimate the
alternative models. Given that nested logit/multinomial probit was not
feasible, we also combined the Choice Plus options and assigned the middle-
tier premium to this composite product.

The final methodological issue concerns our sampling procedure, which
oversampled Definity Health enrollees and undersampled those from other
health plans. To correct for this ‘‘choice-based’’ sampling design, we weighted
the survey responses by the inverse of the population proportion in each plan.
The Manski-Lerman (1977) correction was used at convergence to obtain
appropriate standard errors.

RESULTS

In this section we present descriptive statistics, and we discuss the coefficients
and marginal effects from the conditional logit model of health plan choice.
The descriptive statistics for the data used in the analysis are presented in
Table 2. The actual sample means and standard deviations for data on
employee plan choice, medical premiums, demographic characteristics, and
health plan feature preferences are contrasted to data weighted to ap-
proximate the entire employee population’s distribution of health plan
choices. The average age of the respondents is 46 years, about 44 percent of
them are women, and the average employee salary net of taxes in 2002 was
$31,702. Thirty-six percent of the respondents or their families have a chronic
health condition.

Two specifications of the conditional logit choicemodel are presented in
Table 3. In both specifications, the reference health plan for comparison is
HealthPartners, the traditional HMO. The model in the first four columns of
Table 3 includes plan choice intercepts but not premiums. The rationale for
using plan choice intercepts as a proxy for premiums is explained by the prices
associated with the plan choices. Specifically, HealthPartners had a no-cost
employee contribution for single contracts and a very small employee
contribution for family contracts, making it a popular plan. This means that
any plan intercept really serves as a premium variable as well. As proxies for
premiums, the plan intercepts perform well with each associated with a
statistically significant coefficient (in bold).
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The next four columns include the tax-adjusted premium as well as
interactions of premiumwith employee (or familymember) chronic condition
and an indicator variable for a family contract. In this model the premium
coefficient is effectively identified only through variation in premiums created
by differences in the employees’ marginal tax rates, because the health plan
intercepts control for all individually invariant plan characteristics.

To aid in interpreting the results from thesemodels, we presentmarginal
effects as well as coefficient estimates. Marginal effects are defined as
the change in the probability of choosing a health plan (scaled times 100) as
a continuous independent variable changes by one unit or a discrete
independent variable changes from zero to one. An examination of the
marginal effects of employee characteristics interacted with plan-specific
dummy variables in Table 3 suggests that chronic illness of the employee or of
family members has no effect on choice except for a greater preference for the
PPO option, PreferredOne. Employees with family contracts have a greater
preference for Choice Plus. Income is positively related to the selection of
Definity and is the largest marginal health plan effect in the income group.
Income is also positively related to selection of Choice Plus. Age has no
statistically significant relationship with Definity Health choice, although the
estimated coefficient is positive. Both Choice Plus and PreferredOne attract
older employees.

With regard to health benefit knowledge,measured as a correct response
to a quiz question on tax-exempt flexible spending accounts, we find the most
knowledgeable employees selected Choice Plus, and the least knowledgeable
selected PreferredOne.

Employees who chose Definity Health prefer health plans with a
national provider panel and a plan that includes their physician in the panel.
Employees who chose PreferredOne also preferred these health plan features.
Two other positive preferences for Definity Health employees (significant at
the .10 level) were that the health plan had no referrals or preauthorization
requirements and the plan had online tools to manage one’s health and health
benefits. Choice Plus enrollees preferred a plan with no copayments and
favored lower out-of-pocket expenses.

When premiums are included in the model, we find the sign of the
premium coefficient is negative as expected.When premium is interactedwith
the presence of a chronic illness, we surprisingly find greater price sensitivity
for employees and families with a chronic health condition. Premium
interacted with family coverage generated a smaller marginal effect suggesting
that employees with family coverage may have other family-member
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constraints that reduce their sensitivity to differences in health plan premiums.
The dummy variable interactions are also negative, though not as large as the
results in Table 3, suggesting that they may not account for all the premium
variation affecting plan choice. In a conditional logit choice model that
excluded the health plan intercepts (results not reported here), premium had
an even larger effect on plan choice.

Comparing the effects of employee characteristics, we find only a few
differences between the two models. If Definity Health had a greater take-up
rate and thus a sample weight greater than .04, we may find that employees
with chronic illnesses have a higher likelihood of choosing Definity Health.
We observe an even larger positive relationship between chronic illness and
PreferredOne plan choice when the model includes premiums.

With premium explicitly controlled, we see larger marginal effects for
Definity Health choice associated with health plan features than in the
intercept-only model of plan choice. The national provider panel feature and
having access to my doctor continue to have strong positive relationships with
the choice of Definity Health. One change is a positive and statistically
significant association with choice of Definity Health for those who prefer a
plan with no referral or preauthorization. Interestingly, the use of online tools,
one of the hallmarks of consumer-driven health plans, does not have a very
significant role in the choice of Definity Health, though it did play a significant
role, with a large effect, for employees choosing Choice Plus.

An advantage of the model that includes premiums is that we can
calculate explicit premium elasticity estimates, which are shown in Table 4 for
Definity Health and HealthPartners. These estimates are derived using the
market share of each plan and the averagemarginal tax rates of 39 percent and
36 percent for employees selecting Definity Health and HealthPartners,
respectively. The ‘‘employee-perspective’’ premium elasticity shows the
percentage change in the probability of choosing Definity Health as the
tax-adjusted out-of-pocket premium changes by 1 percent. This elasticity is
relevant for estimating the decisionmaker’s response to a change in her out-of-
pocket premium contribution. The ‘‘insurer perspective’’ premium elasticity
shows the percentage change in the probability of Definity Health enrollment
as the health plan raises its total premium by one percent. This elasticity is
more useful for estimating the heightened pressure on health plans from
managed competition reforms.

The Definity Health elasticity estimates show that single-contract
employees with chronic conditions are more price-sensitive than those
without chronic conditions. We observe even larger price elasticity for
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employees selecting family contracts in Definity Health, with chronically ill
employees or their family members having a greater premium response. We
observe no single-contract employee price elasticity for HealthPartners, since
there is no employee premium for the benefit. The family elasticity estimates
from both the employee and insurer perspectives are less for HealthPartners
than for Definity Health.

CONCLUSION AND LIMITATIONS

The analysis in this paper provides new knowledge on preferences of
employees who are offered a consumer-driven health plan for the first time.
Our results do not suggest that the CDHP was disproportionately chosen by
the young and the healthy. At the very least, employees who choose Definity
Health appear no healthier or younger than those who chose an HMO.

We do find that income and employee preferences for several health
plan features were strongly positively associated with the choice of Definity
Health.Most notably, access to a panel that included a desired provider as well
as the availability of a national panel of physicians and hospitals is appealing.
For example, Definity Health offers access to the Mayo Clinic in Rochester,
Minnesota. Only one other plan explicitly permits access toMayo, and then at
a premium nearly three times the required employee premium contribution
for Definity Health. Income is a consistent factor associated with Definity

Table 4: Premium Elasticity Estimates

Employee-Only Coverage Family Coverage

Employee
Perspective

Health Plan
Perspective

Employee
Perspective

Health Plan
Perspective

Definity Health
No chronic condition � 0.387 � 4.584 � 0.786 � 5.375
Chronic condition � 0.58 � 6.876 � 1.572 � 10.749

HealthPartners HMO
No chronic condition N/A � 2.064 � 0.155 � 2.58
Chronic condition N/A � 3.097 � 0.309 � 5.161

Notes:
Formula for premium elasticity: n5B(1�P)X
B5 coefficient, P5probability of choosing this plan, X5 tax-adjusted out-of pocket (total)
premium for employee (health plan) perspective elasticity

Marginal tax rates for employees: HealthPartners5 0.36, Definity Health50.39
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Health choice, suggesting that those with the ability to easily fund the
deductible in the case of emergency are more willing to choose a consumer-
driven health plan. If income continues to be a factor in health plan choice,
consumer-driven plans may acquire a reputation for being the choice for the
‘‘well-to-do.’’ However, in other survey results there was no apparent
difference in consumer-perceived quality between Definity Health and other
health plans, suggesting that, if higher-income individuals choose to pay more
for greater provider choice, it does not appear associated with an appreciable
difference in perceived quality of care.

As in many previous studies, we find that employees are sensitive to out-
of-pocket premium differences among competing health plans. However,
employees with chronic conditions themselves or in their family are more
price-sensitive than those without chronic conditions. Our conjecture for the
cause of this surprising result is that three UM plans——Definity Health,
PreferredOne, and Choice Plus——featured larger provider networks andmore
open access to providers than did HealthPartners. If chronically ill employees
and families prefer these features, they may perceive more close substitutes in
the choice set than employees and families without chronic illnesses. As the
number of close substitutes for a product increases, the own-price elasticity of
demand rises.

Our conclusions are subject to several important limitations. The first of
these concerns the generalizability of the results. We observe only employees
and families who switched into a consumer-driven heath plan during its first
year. No one at the UM had experience with this type of plan, which is quite
different from the offerings during the prior years. One would expect that
employees who chose Definity Health for themselves and their families in
2002 might be different from those who select the plan in subsequent years.
We plan to continue the analysis by examining the patterns of selection into
Definity Health in 2003.

Second, the study is limited by the small sample size of 430 Definity
Health members. Some of the insignificant results may be due to this
limitation. The small number of enrollees in Definity Health Options 1 and 2
also prevented estimation of nested logit/multinomial probit health plan
choice models. A Hausman test (Hausman and McFadden 1984) indicated
that we could not drop one of the alternatives without violating the assumption
of ‘‘independence of irrelevant alternatives’’ or IIA (w25 132.109, df5 31).
Therefore, our finding that chronically ill employees are more price-sensitive
than those without chronic conditions may be dependent on the particular set
of choices offered by the UM.
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Third, our analysis of selection relies heavily on a self-reported indicator
of chronic illness that counts all chronic conditions equally and classifies the
whole family as having a chronic condition if only one family member has
such a condition. Because of concerns about the validity of this measure, we
performed three tests using the survey responses for Definity Health
respondents matched to 2002 medical claims data for the respondent’s
contract. First, we created a count of the number of Adjusted Diagnosis
Groups (ADGs) for each contract in the claims data. Each ADG is a grouping
of ICD-9 diagnosis codes that are similar in terms of the severity and
likelihood of persistence of the health condition treated over a relevant period
of time (Weiner et al. 1991). The ADGs are also predictive of the need for
health care services. Just as individuals may have multiple ICD-9 diagnosis
codes, they may have multiple ADGs (up to 34). The correlation coefficient
between the ADG-count variable and the survey-based chronic condition
indictor was .362, which was statistically significant at po.0001.

Second, we created a weighted ADG count using claims cost weights for
each ADG from a large employer population (not the University of
Minnesota, for which claims data were unavailable). This is a different and
arguably better representation of what each family is likely to cost. The
correlation coefficient between this weighted ADG count and the survey
responses is .311, slightly lower than the first test but significant at po.0001. A
graph of the distribution of weighted ADGs among chronic and nonchronic
respondents is shown in Figure 1. The distribution has a single peak in both
populations, but the chronically ill population peaks at a higher illness burden
than the nonchronic population. In addition, the weighted ADG count does
not appear to be driven by unusually low- or high-cost outliers in either
population.

Finally, we created an ADG-count variable based only on progressive
and chronic diseases (ADGs 9–19 and 23–25). This measure was correlated at
po.001 with the survey-based chronic condition indicator. Thus, while the
chronic condition indicator is not perfect, our tests demonstrate that it
correlates highly with a conceptually and statistically valid measure of health
status.

We plan to examine the choices of employees in other employed groups
to test the stability of the results reported in this paper. In these groups, we will
use claims data to measure illness burden, using ICD-9 diagnosis codes. Most
importantly, we will address the question of whether consumer-driven health
plans result in appreciable differences in cost and utilization subsequent to
enrollment. This work lays the groundwork for future research by providing
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the first empirical examination of the health plan features most preferred by
consumers considering the choice of a consumer-driven health plan.
Continuing this analysis over several years might yield different results.
Observing subsequent rounds of consumer health plan selectionwould also be
desirable to examine whether early adopters of CDHPs differ from later
adopters in their decision making. Our results suggest the options offered by
Definity Health to the University of Minnesota did not receive favorable risk
selection relative to the most popular and lowest-cost option in the first round
of employee choice.
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