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Abstract
Consumer-directed health plans (CDHPs) hold the promise of reining in health spending by giving
consumers a greater stake in health care purchasing, yet little is known about employers’
experience with these products. In examining the characteristics of those selecting a CDHP
offered by one large employer, we found stronger evidence of selection than has been identified in
prior research. Our findings suggest that in the context of plan choice, CDHPs may offer little
opportunity to greatly lower employers’ cost burden, and they highlight concerns about the
potential for risk segmentation and the value of conferring preferential tax treatment to CDHPs.

Consumer-directed health plans (CDHPs) are the latest effort to increase the efficiency of
the health care system and reduce health care spending. Proponents view them as a means of
increasing the value of medical care by encouraging consumers to become more prudent
purchasers. Because CDHPs have only recently been adopted by employers, little is known
about their effects. Understanding whether CDHPs disproportionately attract healthier
enrollees is important in estimating their likely effects on spending growth, assessing their
potential for risk segmentation, and judging the value of conferring preferential tax status.

CDHP products include both health reimbursement arrangements (HRAs) and health
savings accounts (HSAs). Both establish tax-exempt savings accounts that consumers can
use to pay out-of-pocket medical costs and are typically combined with a high-deductible
health insurance plan. Both products may include decision-support tools to aid consumers in
making informed health care choices. HRAs are funded solely by employers, and unspent
fund balances may be carried forward from year to year but revert to the employer if an
enrollee terminates employment. HSA-qualified accounts, established under the Medicare
Prescription Drug, Improvement, and Modernization Act (MMA) of 2003, are portable; they
must be combined with a high deductible; and both employers and employees can
contribute. HSA balances can be used, tax free, to fund future health expenses. After the
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insured person reaches age sixty-five, these funds may even be used to purchase non-
medical items. To date, only about 5 percent of covered workers have enrolled in CDHPs,
but these plans are not equally available: firms with 1,000 or more employees are more
likely than smaller firms to offer CDHPs (18 percent versus 10 percent).1 However, more
purchasers seem to be considering adopting a CDHP.

Although the literature is limited, prior studies of CDHPs indicate modest favorable
selection among early adopters.2 The study most similar to ours examined the experience of
Humana Inc. in offering a CDHP to its employees in 2001.3 Although few demographic
differences by plan selection were detected, CDHP enrollees had lower prior-year use and
spending compared with traditional-plan enrollees. Because most research has been limited
to early adopters of CDHPs, we know little about why consumers move into and out of these
products.4

In this paper we examine the introduction of an HRA in 2004 by Alcoa, a U.S.-based, global
manufacturing company. Alcoa has 50,000 U.S. employees working in twenty-two states.
We examined the characteristics of employees selecting the HRA and studied plan switching
over time to determine whether those with high spending were more likely than others to
switch out of the HRA.

Study Data And Methods
Setting

In response to an annual U.S. health benefit burden of approximately $800 million, Alcoa
has attempted to control spending growth while investing in a broad-based approach to
improve employees’ health. A central component of its strategy involved the introduction of
a new health benefit in January 2004. In prior years, Alcoa offered a preferred provider
organization (PPO) benefit to most employees and their dependents. For more than 98
percent of this group, the benefit had no deductible and a $10–$15 copayment for in-
network outpatient services (Exhibit 1).

As of 2004, the company began offering a choice of five health plans, including an HRA. At
a given plant location, all five options (including the HRA) are offered under a single
administrative services only (ASO) contract and use the same provider network. The new
benefit options increased consumers’ cost sharing on all but preventive services.5

The HRA plan option establishes an account funded by Alcoa to help enrollees defray
deductibles and cost sharing. The firm’s annual contribution to this account is $750 for an
individual policy and $1,250 for a family policy. If an enrollee does not use all of the HRA
funds in a calendar year, the balance rolls over to the next year to pay for future out-of-
pocket expenses, assuming that the enrollee continues to select the HRA option. The HRA
option comes with a higher annual deductible ($3,000 family) and a higher out-of-pocket
maximum ($9,000 family) than the PPO plans. For families, spending between the $1,250
HRA account balance (in the initial year) and the $3,000 deductible limit constitutes a
“doughnut hole” in which 100 percent of medical expenses are paid for out of pocket. HRA
enrollees pay 10 percent coinsurance for outpatient care between the deductible limit and the
out-of-pocket maximum. The Alcoa HRA differs from CDHPs offered by other employers.
For example, Aetna HRA products feature employer account contributions of about $5,000
for families combined with family deductibles ($1,000–$4,000) that are lower than the
employer-funded account.6
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Data
We used linked employee claims, enrollment, premiums, and employment data to examine
employees’ selection into the HRA. Our study population was limited to Alcoa employees
continuously enrolled in the plan options in 2003 and 2004 (N = 17,179). The unit of
analysis is the employee, although total medical care spending and the presence of a chronic
illness are reported at the coverage-unit level (for example, total family spending for family
plans).We excluded health maintenance organization (HMO) enrollees (n = 3,723) and
hourly employees at certain plants (n = 8,578), because both groups were not covered under
the new benefit. Because out-of-pocket premiums are determined at the business unit, we
excluded employees who switched units (n = 250). Within business units, management
chooses one of seven out-of-pocket “premium menus” for the workforce. For a given menu,
out-of-pocket premiums differ by policy type (two-parent family, employee/spouse only,
single-parent family, and individual) and plan (HRA and PPOs 2–5). In some cases,
management chose a different premium menu for hourly and salaried workers.

Methods
We conducted two analyses to examine initial selection into the HRA in 2004 and plan-
switching behavior in 2005. In the first analysis, the dependent variable was a dichotomous
outcome indicating whether an employee chose the HRA or one of four PPOs. We combined
the four PPO options because 64 percent of PPO enrollees chose the same plan (for family
coverage, the deductible is $500 and the out-of-pocket maximum is $5,500).We compared
prior-year (2003) characteristics of employees choosing the HRA and PPO options in 2004.
Demographic characteristics included age, race, and sex. Employment characteristics
included hourly or salaried employment, wage, and policy type. Health information included
whether someone in the household had a chronic condition—diabetes, asthma, or congestive
heart failure or coronary artery disease (CHF/CAD)—and total medical spending for the
household. Claims for the employee, spouse, and dependents were used to identify chronic
conditions and total spending.7

Finally, we included enrollees’ out-of-pocket premiums in the model. We calculated
premium difference as the additional cost to the enrollee of choosing a PPO (relative to the
HRA). Thus, the difference represents how much the enrollee would save by choosing the
lower-price HRA compared with a PPO. To account for the tax-deductibility of the out-of-
pocket health insurance premium (which lowers the effective price), we multiplied PPO and
HRA premiums by 0.70, assuming a 30 percent marginal tax rate.

Analysis
We used logistic regression to estimate the effects of enrollees’ characteristics on plan
choice. Because spending among those choosing individual coverage (n = 3,619) and family
coverage (n = 13,560) is not directly comparable, we estimated the model stratified by
coverage type. We calculated the predicted likelihood of choosing the HRA conditional on
the presence of a chronic condition, prior-year spending quartile, and prior-year wage
quartiles, controlling for other characteristics.

Second, we used a “switcher” analysis similar to that used by Sean Nicholson and
colleagues to examine the characteristics of enrollees who switched plan types in the
subsequent year.8 The dependent variable was an enrollee’s total medical spending in 2004.
We examined all who chose a PPO in 2004 and compared 2004 medical spending for those
who switched to the HRA in 2005 with those who stayed in the PPO in 2005. Likewise, we
examined all who chose the HRA in 2004 and compared 2004 medical spending for those
who switched to the PPO in 2005 with those who stayed in the HRA in 2005. This holds

Barry et al. Page 3

Health Aff (Millwood). Author manuscript; available in PMC 2013 June 05.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



spending differences due to behavioral changes related to the insurance product constant,
allowing us to isolate spending differences attributable to enrollee characteristics.

We categorized enrollees into four mutually exclusive groups: those enrolled in a PPO in
2004 and 2005 (PPO–PPO); switching from a PPO in 2004 to the HRA in 2005 (PPO–
HRA); enrolled in the HRA in 2004 and 2005 (HRA–HRA); and switching from the HRA in
2004 to a PPO in 2005 (HRA–PPO).We used ordinary least squares to regress 2004 medical
spending on these four variables. This allowed us to test whether, among PPO enrollees in
2004, the HRA attracted those with relatively low medical spending in 2004 (favorable risk
selection), and whether, among HRA enrollees in 2004, the PPOs attracted those with
relatively high medical spending in 2004 (adverse risk selection). F-tests indicate whether
spending differences in 2004 between those switching and those remaining in a plan type
were significantly different from zero. Following Nicholson and colleagues, we next
estimated the above model including employee characteristics that could be observed by an
employer and used to risk-adjust premiums. If the plan-choice-combination variables are
significant without adjusting for these characteristics but insignificant after their inclusion in
the model, this implies that employers could eliminate incentives to risk-select by adjusting
plan payments (either by age and sex alone or by using more complex risk adjustment).

Study Findings
Descriptive characteristics

Exhibit 2 reports unadjusted descriptive statistics for the population of Alcoa employees
eligible for the new benefit in 2004 and compares characteristics of workers opting to enroll
in a PPO and the HRA. Although both groups were a little over 70 percent male, HRA
enrollees were younger and more likely to be white, to be salaried, to have individual
coverage, and to have higher incomes in the year prior to enrollment compared with PPO
enrollees. Households choosing the HRA were significantly less likely to include someone
with diabetes, asthma, or CHF/CAD. Those selecting the HRA had lower mean spending in
the prior year ($4,776) compared with those selecting a PPO ($8,680). These averages mask
information on the distribution of spending. For example, 50 percent of those in the HRA
spent less than $2,682 in 2003. Exhibit 2 also compares enrollment into the HRA in 2005.
The share opting for the HRA increased slightly to 15.1 percent, and the characteristics of
this group are similar to those of the 2004 group.

Selecting the HRA
Using logistic regression, we found evidence of selection among enrollees choosing the
HRA option in 2004. Among family coverage policyholders, HRA enrollees differed in all
employee-level and family-level characteristics compared with PPO enrollees.9 Examining
the coefficient on the out-of-pocket premium difference (that is, savings to the enrollee of
choosing the HRA rather than a PPO), we found that a 10 percent increase in the marginal
premium of the PPO led to a small but significant decrease (1 percent) in the probability of
selecting the PPO.

Among those with family coverage, controlling for other characteristics, 8.2 percent of
employees with (or having a family member with) diabetes, 8.5 percent with asthma, and 6.9
percent with CHF/CAD were predicted to enroll in the HRA, compared with 12.9 percent of
those with none of these chronic conditions (Exhibit 3).

Those in the bottom quartile of total spending in the prior year had a 13.7-percentage-point
greater likelihood of enrolling in the HRA compared with those in the top spending quartile.
Those in the bottom wage quartile were 9.5 percentage points less likely to enroll than those
in the top wage quartile.
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Plan switching
As shown in Model 1 of Exhibit 4, those choosing a PPO in 2004 but then switching to the
HRA in 2005 spent $2,935 less in 2004 than did those remaining in the PPO in 2005—a 29
percent difference. Among 2004 HRA enrollees, those who switched to a PPO in 2005 spent
$2,586 more on medical care in 2004 than those that stayed in the HRA in 2005—a 33
percent difference. In Model 2, we adjusted for age and sex; these differences remain similar
in magnitude to those in Model 1, which indicates that selection occurred based on
unobserved preferences for medical care beyond age and sex. These differences remained
when we included additional characteristics that might be used by employers to design a
more complex approach to risk adjustment.

Discussion
Enrollees in Alcoa’s CDHP were younger, higher-wage, more likely to be white, and more
likely to be salaried than enrollees in the PPO plans. Prior health care spending and the
presence of a chronic condition were predictors of choosing the CDHP. These results
provide stronger evidence of selection than has been identified in prior research. Estimates
of differences in medical spending for those switching plans indicate that risk adjustment
might not be adequate to address selection.

Policy implications
We identify three policy implications from these results. These implications are relevant
only for employers offering CDHPs in the context of plan choice.

Potential cost savings—Our finding that in the context of plan choice, CDHPs attract
healthier enrollees suggests that these products may be unlikely to greatly lower employers’
health care cost burden. For the employer studied here, the 14 percent of employees
choosing the HRA represented only 8 percent of all health care spending in the prior year.

For family policyholders choosing the HRA who expected to use less than $1,250 in a year,
there was little incentive to use fewer services since the marginal cost to the enrollee was
zero (because of the firm’s annual health account contribution), compared with PPO
enrollees, who paid 100 percent of costs before the deductible was met. There would be an
incentive to use fewer services if HRA enrollees were interested in building up the balance
in their accounts over time. HRA enrollees expecting to spend between $1,250 and the
$3,000 deductible (the HRA doughnut hole) will incur marginal costs of 100 percent. HRA
enrollees anticipating spending more than $3,000 in annual medical costs will face cost
sharing identical to that of PPO enrollees at the margin. Although enrollees will not be able
to perfectly anticipate their medical expenses at the beginning of the year, only marginal
spending in the HRA doughnut hole constitutes a major opportunity for the firm to slow
spending growth. Some low spenders may reduce their health care use if they view dollars in
their account as their own. However, this incentive is lower for HRAs than for HSAs, which
are portable. Of all family policyholders (both PPO and HRA), only 18 percent had total
spending in the doughnut hole in 2003. Thus, even if the firm only offered an HRA option
(full replacement), only a small subset would be likely to alter their behavior in such a way
that savings would result to the firm. More generally, the bulk of spending is incurred by the
small group of seriously ill people who spend more than the deductible.10 A similar
calculation led Dahlia Remler and Sherry Glied to suggest that CDHPs may even lead to
greater spending growth by decreasing cost sharing for those at the low and high ends of the
spending distribution.11
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Risk segmentation—Risk selection is a concern when some health plans in a choice-
based market attract enrollees with relatively low expected medical spending and plan
payments are not adequately risk-adjusted to reflect these risk differences. Optimal risk
adjustment would allow employers to set plan payments to eliminate the incentives to risk
select. Our results are consistent with those of earlier studies in concluding that risk-
adjusting by age and sex would not address risk differences by plan type.12 Unlike prior
work by Nicholson and colleagues concerning selection into HMOs, we found that a more
complex approach to risk adjustment would still not adequately compensate plans and that
incentives to risk-select remain. Jacob Glazer and Tom McGuire note that employers may
have better tools than risk adjustment for dealing with plan selection.13 Employers may
negotiate payments to plans that reflect the makeup of the risk pool. Another strategy for
combating this problem, adopted by Alcoa, is to contract with a single insurer to offer
multiple insurance products. However, this has the drawback of eliminating incentives for
plans to compete on price, except upon contract renewal.

Tax policy—Higher-income workers’ greater likelihood of choosing a CDHP suggests that
the distributional effects of the tax treatment of these plans should be evaluated. An
important hallmark of MMA is that HSA funds are tax-free at both contribution and
withdrawal for qualified medical expenses. Some financial analysts even recommend using
after-tax dollars to pay health care expenses out of pocket to allow HSA funds to grow tax
free. Our findings suggest that this subsidy will disproportionately go to wealthier workers
—the most likely to choose HSAs. Such workers will also receive a larger benefit from the
tax shelter afforded to HSAs, if they are in a higher marginal tax bracket.

Strengths of our approach
Our access to medical claims and personnel data in a large, geographically diverse
population allowed us to determine the presence of chronic conditions using diagnostic
claims data rather than self-reports. Also, although some studies of selection into CDHPs
cannot disentangle preference for a certain insurer from preference due to plan structure (if
different carriers are offered), the Alcoa plans all have identical provider panels, which
allowed us to isolate differences due to benefit design. Unlike prior studies, we controlled
for relative differences in out-of-pocket premiums of the HRA and PPOs. Finally, variation
in the types of CDHPs offered in the insurance market makes additional case studies
informative. For example, one CDHP that has been studied did not allow enrollees to roll
over an unspent account balance to the next year.14 In contrast, the Alcoa HRA allows
enrollees to accumulate funds in the account from year to year—an important distinction and
more similar to CDHP products now on the market.

Limitations
First, despite Alcoa’s size and geographic diversity, our results are limited to a single firm’s
experience with a specific kind of CDHP. The potential for favorable selection will depend
not only on the makeup of an employer group but also on the design of the specific CDHP
product, alternative plans offered, and the relative pricing of plan choices. A wide variety of
CDHPs are available in the market, and design matters in anticipating the likely effects on
plan choice.

Second, Alcoa’s experience provides limited insight into whether CDHPs fulfill their
promise of making people better consumers of health care. One goal of CDHPs is to
increase the use of high-value care and decrease the use of low-value care by increasing
consumers’ involvement in decision making. Beyond benefit design, Alcoa did not
implement any changes aimed at altering consumers’ decision making (such as releasing
provider profiles). In this way, Alcoa appears not to differ from other employers offering
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these products. In a review of first-generation CDHPs, Meredith Rosenthal and colleagues
found that few plans provide consumers with sufficiently detailed comparative information
to assess cost and quality trade-offs.15 Communications efforts by employers may affect not
only the share of enrollees selecting CDHPs but also which employees (sick or healthy)
select CDHPs. Finally, that healthier people choose CDHPs makes quantifying CDHPs’
effects on health outcomes difficult because of the challenge of disentangling differences in
outcomes that are due to the CDHP from underlying health differences.
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EXHIBIT 1

In-Network Alcoa Health Insurance Benefits For Enrollees With Family Coverage, 2003–2005

Pre-2004 benefit design 2004–2005 benefit design

Three PPO options HRA Four PPO options

Annual deductible $0, $0, $2,000 $3,000 $0, $500, $1,000, $1,500

Inpatient cost sharing 90 percent 90 percent 90 percent

Outpatient cost sharing $10, $15, $15 per office visit 90 percent 90 percent

Annual out-of-pocket maximum $2,000, $5,000, $10,000 $9,000 $5,000, $5,500, $7,000, $7,500

HRA annual contribution None $1,250 None

Weighted average out-of-pocket premium contributiona Not available $475 $1,803, $1,388, $1,097, $827

SOURCES: Alcoa plan benefit design brochures (2003–2005) and other company documents.

NOTES: Benefits summarized are for in-network services (higher cost sharing is required for out-of-network services), and benefits are reported at
the family level. Separate benefits are offered to employee-only policyholders. For the health reimbursement arrangement (HRA), individual
coverage provides a $750 annual contribution with a $1,500 deductible and a $4,500 out-of-pocket maximum. PPO is preferred provider
organization.

a
In 2004, each business unit adopted one of seven out-of-pocket “premium menus,” each with a different set of out-of-pocket premiums for the five

plan options. We calculated weighted average annual employee premium contributions by weighting the employee premium for each plan by the
number of employees offered that premium. Note that the effective price of the policy is actually (1–tax) × premium, where tax indicates the
employee’s marginal tax rate.
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EXHIBIT 2

Unadjusted Characteristics Of Alcoa Employees Selecting PPO And HRA Options, 2004 And 2005

Characteristic
Full population
(N = 17,179)

Enrollees selecting
PPO in 2004 (85.7%)
(n = 14,717)

Enrollees selecting
HRA in 2004 (14.3%)
(n = 2,462)

Enrollees selecting
HRA in 2005 (15.1%)
(n = 2,536)

Employee level

  Age in 2003 (years)

     18–35 23% 23% 26% 26%

     36–50 53 52 56 57

     51–63 24 25 18 17

Male 72% 72% 71% 73%

Race

  White 81% 80% 86% 86%

   Other 19 20 14 14

Job type

   Salaried 54% 50% 74% 75%

   Hourly 46 50 26 25

Insurance

   Employee-only 21% 19% 31% 27%

   Employee and spouse 20 21 15 17

   Single-parent family 10 10   7   8

   Two-parent family 49 50 47 48

Mean wage in 2003 $55,772 $53,851 $67,257 $67,322

   1st quartile (<$33,991) 25% 27% 14% 13%

   2nd quartile ($33,991–$45,533) 25 26 22 21

   3rd quartile ($45,534–$64,033) 25 25 26 26

   4th quartile (>$64,033) 25 23 39 40

Family level

   Chronic condition

     Diabetes 6.6% 7.3% 2.6% 2.8%

     Asthma 2.7 2.9 1.3 1.6

     CHF/CAD 1.7 1.9 0.4 0.007

Mean spending in 2003  $ 8,121  $ 8,680  $ 4,776 –a

   25th percentile     1,884     2,098     1,022 –a

   50th percentile     4,525     4,908     2,682 –a

   75th percentile     9,518   10,181     5,986 –a

   95th percentile   26,009   27,300   15,234 –a

SOURCES: Alcoa Inc. employee files and medical claims files (2003–2005).
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NOTES: Enrollees selecting a preferred provider organization (PPO) and the health reimbursement arrangement (HRA) in 2004 differed
significantly (p ≤ 0.01) across all characteristics except sex in unadjusted comparisons. CHF/CAD is congestive heart failure/coronary artery
disease.

a
Not applicable.
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EXHIBIT 3

Predicted Probabilities Of Those Choosing A Health Reimbursement Arrangement (HRA) In 2004
Conditional On Prior-Year Employee- And Family-Level Characteristics

SOURCE: Alcoa Inc. employee files and medical claims files (2003–2004).

NOTES: The analysis is limited to those with family coverage. Among those with family coverage, unadjusted results indicate that 12.3 percent
chose the HRA in 2004. We defined “no chronic condition” as no diagnosis of diabetes, asthma, or congestive heart failure (CHF)/coronary artery
disease (CAD) in the family. For employees with family policies, total spending quartiles for 2003 were <$2,824, $2,824–$5,684, $5,685–$10,837,
and >$10,837; wage quartiles were <$35,001, $35,001–$47,616, $47,617–$67,401, and >$67,401. Full logistic regression results for the models
predicting selection of the HRA option in 2004 for both family and individual policyholders are available in an online supplement, at http:/
content.healthaffairs.org/cgi/content/full/27/6/1671/DC1.
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