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ABSTRACT

We use unique data from an insurer that exclusively offers high-deductible,
“consumer-directed” health plans to identify the effect of plan features, no-
tably employer contributions to the spending account, on health care spend-
ing. Our results show that the marginal dollar contributed by the employer
to the spending account is entirely spent on outpatient and pharmacy ser-
vices. In contrast, out-of-pocket spending was not responsive to the amount
the employer contributes to the spending account. Our results represent
the first plausibly causal estimates of the components of consumer-driven
health plans on health spending. The magnitudes of the effects suggest im-
portant health care spending consequences to higher employer contributions
to spending accounts. Our findings are most directly relevant to health re-
imbursement arrangement plan designs, though our results are still of value
to health savings account plan designs.

INTRODUCTION

Consumer-directed health plans (CDHPs) that feature relatively high deductibles and
a tax advantaged account to pay for services received while a deductible applies have
been growing over the past few years because many employers and insurers view
them as a way to control health care costs. A recent survey indicated that 13 percent
of employers offered CDHPs in 2008, up from 7 percent in 2006, and 8 percent of
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workers were enrolled in such plans in 2008, up from 4 percent in 2006 (Claxton et al.,
2008). Approximately 26 percent of employers who did not offer a CDHP said they
were somewhat or very likely to offer such a plan in the next year. In addition, recent
anecdotal reports suggest that the economic downturn is causing more families to
turn to high deductible CDHPs as a means of cutting their premium expenditures
(Alderman, 2009).

CDHPs are controversial, however, presumably due to the greater cost sharing as-
sociated with them. Greater cost sharing exposes the consumer to greater financial
liability and reduces consumer welfare, although it reduces moral hazard effects of
insurance. Given the greater financial liability associated with a high deductible plan,
the role of the tax advantaged account is critical in terms of evaluating the welfare
implications of switching from more traditional insurance plans to a CDHP. The tax
advantaged account has the potential to buffer consumers from the increased financial
liability, but it can undo the incentive to reduce unnecessary care (i.e., moral hazard).
Surprisingly, despite the large and growing interest in CDHP, relatively little is known
about the effects of these plans, particularly the common feature of employer contri-
butions to tax-advantaged spending account, on health care use and spending, and
health outcomes.

Specifically, how individuals respond to the cost-sharing features of CDHPs has
not been widely studied, and prior studies of CDHPs have several limitations. Past
research is commonly based on case studies of a handful of employers or small
surveys of employer and employee attitudes and experiences with regard to CDHP
(see Lo Sasso et al., 2004; Buntin et al., 2006; Feldman, Parente, and Christianson,
2007; Wharam et al., 2007; Parente, Feldman, and Chen, 2008). External validity is
a distinct challenge when examining the experiences of just a few firms. A greater
challenge facing prior studies is that they almost uniformly study CDHP as an add-on
option to an employer’s health plan offerings leading to difficult, if not intractable,
selection bias. There is reason to suspect that individuals who choose to enroll in a
relatively new health insurance product design over familiar alternatives such as a
health maintenance organization (HMO) or preferred provider organization (PPO)
are likely to differ on unobservable factors related to their anticipated health care
utilization leading to biased inference.

We attempt to remedy the shortcomings of the existing literature by employing unique
data from an insurance company that offers CDHPs in the small group market. The
setting allows us exploit the considerable variation in policy characteristics across and
within hundreds of small employers over time. Moreover, the context is one of full
replacement with no competing plan options. Therefore, employees have no choice
of plan and there is no (adverse) selection at the employee level. Because of the time
frame of our study, we nearly exclusively examine health reimbursement arrangement
(HRA) benefit designs versus health savings account (HSA) designs. As described
below, there are important differences between the designs and HRA findings may
not entirely generalize to HSA settings. The focus on the small group market makes
this study particularly timely and relevant from a public policy perspective, as small
employers represent one of the most dynamic sectors of the economy with respect
to job growth and innovation. However, small employers have been noteworthy for
their declining rate of offering health insurance in recent years. Some commentators
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hold out the hope that CDHPs, by offering a potentially lower cost insurance product,
may allow more small employers to retain coverage for employees or restore coverage
previously eliminated.

A BRrier History oF CDHPs

In the late 1990s, after the managed care backlash had slowed the growth of HMOs
and other supply-side mechanisms to restrain health care expenditures, discussion
turned toward “defined contribution” health care benefits, borrowing the term from
the revolution that happened in employer-sponsored pension benefits. The notion
originally discussed was employers simply providing employees with a cash payment
(or voucher) with which to purchase health insurance on their own. While the notion
of employers “cashing out” of the provision of offering health insurance benefits
to employees never materialized, early work by Gabel, Lo Sasso, and Rice (2002)
summarized the essential character of the consumer-directed health care movement
and its contrasting relationship with managed care

At its heart, the consumer-driven health care movement seeks to com-
bine incentives with information to enable consumers to make informed
choices about non-life threatening health care. Managed care succeeded in
restraining costs because a third-party (or in some cases, an at-risk physi-
cian) was placed in the role of saying “no” to patients. Managed care’s
effectiveness in constraining costs was also the source of its unpopularity.
By contrast, consumer-driven health care is an effort to put patients in a
position to say “no” to themselves. This can only happen if consumers are
not only aware of the true cost, but have a personal stake in the cost, and
have sufficient information and confidence to make treatment decisions.
(Gabel, Lo Sasso, and Rice, 2002, p. W396)

Atthat time, the early industry pioneers of CDHP (e.g., Definity Health, Lumenos, and
Destiny Health) were offering products that allowed employers to establish notional
(or actual cash) accounts out of which first-dollar coverage of health care spending
was provided. Under most plans, unused account dollars were allowed to roll over
into the following year. While the reasoning behind the rollover feature was clear—to
avoid a rush to spend dollars late in the policy year—the legal status of allowing
employees to roll over unused dollars had not been formally established until the IRS
issued an administrative ruling in the summer of 2002 creating the HRA as a legal
entity (U.S. Department of Treasury, 2002).

The key features of HRAs are the employer’s contribution of notional pretax dollars to
an account that can be observed and “managed” by the enrollee. Individuals are not
able to contribute to these accounts, and as the accounts are notional, interest cannot
be earned, nor can the accounts be paid out should the employee leave the company
with positive balance in the account, a fact that limits the portability of HRAs. The
HRA ruling, in addition to allowing rollover of unused account dollars, preserved
a great deal of flexibility in the design of health insurance products. There are no
predefined limits on account contributions, deductible levels, or any other common
plan characteristic.
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The 2003 Medicare Modernization Act (MMA) brought Health Savings Accounts
(HSAs) into existence. HSAs are similar to HRAs in many respects, but have a few
notable differences. First, contributions to the account are real, not notional, and
hence may earn interest and are portable. Minimum deductibles associated with
the accounts are limited to $1,150 for single enrollees and $2,300 for families (in
2009), though they may be higher. The total annual tax-preferred contributions cannot
exceed the lesser of the deductible or $3,000 for singles or $5,950 for families. Employer
and employee contributions and investment income earned on HSA account balances
are not taxable to employees. Withdrawals are not taxable, even after retirement, as
long as they are used for qualified medical expenses. HSA portability and ability
to accumulate tax-free investment income to fund future medical expenses over a
long horizon would increase incentives to delay drawing down account balances
compared with HRAs.

CoNsUMER ResPoONSE TO CDHPs

The basic structure of the problem that is faced by enrollees in a CDHP can be repre-
sented graphically as in Panel A of Figure 1. The figure shows a stylized representation
of the trade-off between consumption of health care versus all other goods and ser-
vices in the context of a CDHP. We assume consumers receive money in a spending
account that is earmarked exclusively for the purchase of health care, which in the
simple model is not assumed to decrease income. The kinked budget line (ABC)
represents the amount of consumption possible given available income and out-of-
pocket prices for goods (including health care). The kink points are generated as a
result of discontinuities in out-of-pocket prices for health care that result from the
CDHP benefit design, the most novel aspect of which is the presence of the account,
which we assume in this case is funded exclusively with employer dollars. Under
this simple setting, health care purchased with account dollars, region 1 in the figure,
is essentially free; the presence of first-dollar coverage via the account may result in
an increase in health care consumed relative to traditional plan designs.! However,
once the account is exhausted consumers face the full price of health care services as
indicated with the steeply sloped budget line in region 2 of the figure, often referred
to the “doughnut hole.” When the deductible is reached another discontinuity in
out-of-pocket prices faced by enrollees occurs, indicated at point C. At this point the
policy reverts to a traditional “major medical” policy in which cost sharing between
the insurance company and the enrollee might be 90-10 coinsurance (up to an out-
of-pocket maximum). In the static model some consumers will choose point B, which
is displayed in Panel A with the indifference curve; other consumers with a greater
willingness to pay for health care will choose to locate along other parts of the budget
line, for example, in region 3.

Panel B displays an expansion of the spending account (region 1). The effect of
the account expansion is to simultaneously shrink the “doughnut hole” (region 2)
while shifting up the budget segment in region 3. The additional spending account
dollars clearly make the consumer better off as indicated by the outward shift of the

!In equilibrium with perfectly elastic labor demand, the incidence of changes in the spending
account will fall entirely on employees in the form of lower wages. For simplicity in the
description we abstract from this issue.
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FIGURE 1

Static Representation of Budget Constraint in the Presence of a Spending Account (Re-
gion 1), Doughnut Hole (Region 2), Deductible, and Coinsurance After the Deductible
(Region 3)

Other Goods
1 2 3
Account  Deductible Health Care
Panel A: Prechange budget constraint
Other Goods

Account Deductible Health Care

Panel B: Postspending account increase budget
constraint

budget line, which represents a pure income effect. Most consumers, such as the one
displayed in the figure, will likely spend the additional account dollars on health
care as indicated by the move from point B to point B’; other consumers who were
in region 3, for example, will also clearly spend more on health care as represented
by the upward shift in the budget segment in region 3 that occurs because the fewer
dollars needed to spent in the doughnut hole as a result of the larger account represent
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an income effect in region 3. Moral hazard, either ex ante (self-prevention activities)
or ex post (health care price changes), are not strictly dealt with in the figures.?

Enrollees’ utilization decisions will be affected by additional considerations beyond
those indicated by the simple model above. First, enrollees in general are uncertain
about their health care needs in the future. For example, consider an employee who
expects to be in region 3 in each year. If by chance his actual spending in the cur-
rent year is in region 1, he will hoard the money to reduce expected out-of-pocket
spending caused by exposure to the doughnut hole in the next year. Thus, while it
is tempting to think that all enrollees will deplete their account balances on health
care (move to point B or B) in each year, it is possible that enrollees will hold back
some discretionary spending because of uncertainty about future health care needs
(precautionary saving). The intertemporal consideration can be illustrated by think-
ing of Panel A in Figure 1 as Year 1 and Panel B as Year 2: if consumers did not reach
point B in Year 1, they would experience an increase in their accounts as indicated in
Panel B in Year 2. Hence, the decision to spend account dollars is tempered by their
potential value in reducing exposure to out-of-pocket costs in the next policy year.
However, on average (in expectation), all consumers should use all of the money in
their spending accounts. A more general model of insurance and spending under
uncertainty is presented in Keeler, Newhouse, and Phelps (1977).

Another complication is the potential role of learning over time about how to use a
spending account efficiently and to make the correct allocation. Given the period of
our study, it is likely that this is the first CDHP to which enrollees have been exposed,
and a learning curve could be present. In particular, it is likely to take some time
for consumers to realize the actual price of health care from which most enrollees
in traditional plan designs have been shielded. As consumers gain more experience
with pricing and learn to anticipate their own health care needs with greater accuracy,
we might expect to see differential relationships between health plan characteristics,
such as the size of the spending account, and health care utilization over time.>

The final aspect to consider is the role of selection in determining who chooses to enroll
in a CDHP. Prior work has found evidence of favorable selection when individuals
are presented with the option of CDHP alongside traditional plan designs, a fact
that has clouded prior estimates of the effects of CDHPs on utilization (Fowles et
al., 2004; Parente, Feldman, and Christianson, 2004); the general literature on adverse
selection in insurance markets is well summarized by Cohen and Siegelman (2010).
A distinct advantage of our data and methodological approach is that we will be able
to minimize the effect of selection with respect to health care utilization because we
focus on full replacement settings. Employees have no choice of plans. Therefore, a
major source of potential bias that has plagued previous studies is not relevant to our
study. Selection may still occur, however, but if it does it is at the firm level; firms

2 The RAND study did not find evidence of ex ante moral hazard (Newhouse, 1994). Prior work
has examined ex post moral hazard with success in health care and other insurance settings
(e.g., Chiappori, Durand, and Geoffard, 1998; Dionne and St. Michel, 1991).

% We estimated models that allowed us to look separately at the effect of the account balance
in the first year of enrollment versus subsequent years. We were generally not able to reject
that the first-year coefficient differed from coefficient for subsequent years. We do not present
these findings, but the results are available by request.
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may choose the account size and deductible based on the health care needs of the
employees. Below, we discuss how we address this problem.

Other aspects of the CDHPs have familiar effects on consumer behavior. A larger
deductible increases the size of region 2 and shifts the budget line in region 3 down-
ward, which will lead to a decrease in spending on health care for those likely to
choose region 3 (i.e., sicker people). A lower (consumer) coinsurance rate will flatten
the slope of the line in region 3 and result in greater spending for those in region
3. It is clear that the effects of changes in the deductible and coinsurance should be
larger for those likely to locate in region 3 than those in region 1. We investigate this
hypothesis below using age of enrollee as a proxy for underlying health and expected
expenditure.

DATA AND PLAN DESIGN

The data for our study come from a health insurance company that has been selling
CDHPs (predominantly HRAs) for several years in the small group market.* The
insurer sells CDHPs exclusively on a total replacement basis and almost all firms
offer just one plan.> Hence, the most obvious form of selection—that by employees
across diverse plan options provided by the employer—is not a concern.®

The data are health care claims and enrollment information for employers offering
a CDHP. We have information on all claims for inpatient, outpatient, and pharma-
ceutical health care services throughout the policy year.” In addition, we also have
information on health plan characteristics including spending account “deposits”
at the beginning of the insured period, roll-over account balances from the prior
year, deductible amount, coinsurance rates for both in- and out-of-network care (the
claims data contain an indicator for network status of the provider), out-of-pocket
maximum levels, and copayments for pharmaceuticals. Importantly, we also observe
when employers alter characteristics of their insurance policy from one year to the
next.

4 In principle, we might expect individuals to place a greater value on dollars in an HSA given
the portability they afford relative to HRAs. In our data, however, only roughly 2 percent of
firms offered HSAs so we are unable to test this hypothesis.

5 A small number of employers offered more than one plan design to employees in the study
period. Most commonly, employees could select a higher or lower deductible option, but this
only occurred in 3 percent of employers. The presence of multiple plan options can introduce
selection concerns as individuals might select plans based on anticipated health care needs.
The results reported below did not change appreciably when these employers were excluded
from the sample.

6 More subtle forms of selection are possible. For example, individuals may decide to drop or
not take up in the first place offered health insurance and instead take advantage of coverage
provided by a spouse or parent. Such selection would change the composition of employees
in the firm over time.

7 One concern is that enrollees will have reduced incentives to file claims for care for which
there is no reimbursement. However, for enrollees to take advantage of provider network
discounts they must display their insurance cards and the provider is then responsible for
submitting claims to the insurer. In addition, consumers have an incentive to have spending
recorded by the insurer in order more readily to meet the deductible. As a result, it is unlikely
that enrollees will fail to report health care activity while in the doughnut hole.
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TABLE 1
Descriptive Statistics of Enrollment by Year

Policy Year Beginning

2000 2001 2002 2003 2004 2005* Total

Total enrollment 28.7 29.0 234 244 23.7 23.1 23.9
(standard deviation) (28.7)  (43.0) (28.7) (41.5) (33.2) (39.3) (36.6)
MinP 7 5 5 5 5 5 5
Max 69 210 211 809 599 679 809
N [Employers/Groups] 6 7 323 579 830 572 2,380
N [Enrollees] 172 2,032 7,551 14,131 19,706 13,217 56,809

Includes only employers whose policy years began no later than August 1, 2005.
bSample only includes firms with five or more enrollees.

We limit the sample to firms with 2 or more years of information because, as we
describe below, we focus on within-firm variation to identify the effect of CDHP
features on health care spending and utilization. This within-firm focus allows us to
control for unmeasured time-invariant firm-specific factors that may be correlated
with plan features and employee health care use (i.e., firm selection). We also limit
the sample to firms that had five or more enrollees. In large firms, it is plausible that
features of CDHPs are exogenous, but this is less likely to be the case in very small
firms. In these settings it is easy to imagine that a single individual’s health care use
might alter the contribution and benefits policy for all. Therefore, we drop these small
firms.

Table 1 presents information on the employer groups in our sample by year. The
average group size is roughly constant over time and in the mid-1920s, with a maxi-
mum firm size of 809. There are 2,380 company-years representing 959 unique firms
meeting our criterion.® Note that the insurer displays marked growth in the number
of employer groups offering its products over time. Our data go through the third
quarter of 2006 and so we do not observe complete year information for firms whose
policies began late in 2005. Accordingly, we use only observations that included full
policy years (e.g., began no later than August 1, 2005) and this reduces the number
of firms by approximately half in 2005 policy year. Nearly 63 percent of the firms
are right-censored in that they continue to offer health insurance provided by the
insurer beyond the period at which our claims data end; the remaining 37 percent
discontinued offering the insurer’s products. We have no information on why the
firms discontinued their relationship with the insurer.

Table 2 displays descriptive statistics for individual enrollees by policy year. Again, we
observe the pronounced growth in the number of enrollees over time (2005 represents
approximately half of the firms). The spending account averaged roughly $900 over
the period with a deductible of nearly $1,900. The spending account is measured as
the balance at the beginning of the policy year. Thus, the spending account includes
three components: the contribution made by the firm, the contribution made by the

8 In the full sample including the very small groups and the firms with only 1 year of data there
are 4,463 company-years representing 2,234 unique firms.
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TABLE 2
Descriptive Statistics of Enrollee and Plan Characteristics Over Time

Policy Year Beginning

2000 2001 2002 2003 2004  2005*  Total

Plan characteristics

Spending account 672 823 857 859 886 1,006 901
(864) (702) (697) (722) (784) (891) (785)
Deductible 3,902 1,733 1,629 1,886 1,903 1,938 1,870
(4,048) (1,359) (932) (1,313) (1,186) (978) (1,180)
OOP max 5000 5960 6,253 7616 7,609 7,851 7,420
0) (1,970) (2,554) (4,415) (4,212) (4,488) (4,127)
In-network coinsurance 13.8 9.7 104 9.4 9.5 8.7 9.4

(5.2) (5.5) (5.8) (6.7) (6.7) (6.7) (6.6)
Out-of-network coinsurance 33.8 29.7 31.0 34.4 34.1 33.9 33.5
(5.2) (5.5) (6.3) (8.9) (8.6) 9.1) (8.6)
Hospital /surgery deductible 0 327 470 787 669 696 664

(0)  (282) (332) (1,082) (883) (1,004) (910)
Enrollee characteristics

Age 427 38.5 40.2 40.0 40.8 41.6 40.6
(12.3) (11.6) (12.00 (12.1) (1200 (12.1) (@12.1)
Female 0.53 0.36 0.38 0.37 0.39 0.40 0.39
Tenure in plan 1 1.06 1.22 1.46 1.73 2.29 1.70
0) (0.24) (045) (0.63) (0.85) (0.86) (0.83)
Single 0.66 0.54 0.53 0.55 0.55 0.54 0.54
Employee+1 0.12 0.16 0.18 0.17 0.17 0.17 0.17
Employee+2 0.22 0.30 0.39 0.28 0.28 0.29 0.29
Number of dependents .84 1.11 1.07 1.04 1.04 1.05 1.05
(148) (1.53) (146) (144 (143 (@142 Q4
N 172 2,032 7551 14,131 19,706 13,217 56,809

Notes: Family coverage is treated as one insurance unit. OOP max is out-of-pocket maximum for
patient coinsurance-related expenditures. Standard deviations are presented in parentheses.
Includes only employers whose policy years began no later than August 1, 2005.

individual, and the amount of any roll-over from prior years.” The deductible, out-
of-pocket maximum, and hospital/surgery deductible tended to rise a bit over time;
coinsurance rates did not vary a great deal over time. The out-of-pocket maximum was
roughly $7,500, and the hospital/surgery deductible averaged $664. Coinsurance on
in-network services was roughly 10 percent; coinsurance on out-of-network services
was about 33 percent.

Another plan design feature is that the insurer exempts hospital inpatient stays and
outpatient surgery spending from the spending account and doughnut hole, though
any subsequent outpatient follow-up or prescription drugs associated with the inpa-
tient stay or outpatient surgery are still subject to the spending account and dough-
nut hole. A separate hospital/surgery deductible is applied to such treatment. This

% The data do not allow us to distinguish between employer and employee contributions to the
account.
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TABLE 3
Descriptive Statistics of Health Care Spending

Policy Year Beginning

2000 2001 2002 2003 2004 2005 Total

Total health care spending 2,313 4,199 4,534 4,297 4,445 5,172 4,574
(4,957) (16,823) (16473) (14,283) (14,919) (15,210) (15,105)
Total OP/Rx spending 1562 2550 2,638 2645 2,650 3,040 2,731
(2,875) (10,144) (5234) (7,132) (5122) (5418) (5,997)
Total IP/OP surgery spending 750 1,650 1,896 1,652 1,795 2,132 1,843
(2,869) (9,115) (13,598) (10,247) (12,172) (12,382) (11,865)
Total out-of-pocket spending 670 704 764 899 812 885 840
(1,178) (1,277) (1,705) (5,288) (1,454) (1,701) (2,969)
N [Enrollees] 172 2,032 7,551 14,131 19,706 13,217 56,809

Notes: Family coverage is treated as one insurance unit. Standard deviations are presented in
parentheses.

intentional design feature was aimed at avoiding cases in which such care would
quickly exhaust the spending account for most individuals. Such a design is feasible
in the context of an HRA, though would not be typical in an HSA context. To reduce
incentives to skimp on the treatment of chronic conditions, a standard feature of the
insurance plans of this insurer exempts approved classes of chronic medicines from
the spending account and doughnut hole, allowing such utilization to be treated as
a “postdeductible” expenditure; such chronic medications include antihypertensives
and cholesterol-lowering drugs.!? In addition, enrollees are responsible for out-of-
pocket copayments based on a $10/$25/$45 (generic/preferred brand /nonpreferred
brand) tiered pharmacy benefit.!! Pharmaceutical copayments cannot be paid from
the spending account. The intent of the copayment regime despite the presence of
the spending account and the doughnut hole is to continue to provide incentives for
enrollees to select less costly pharmaceuticals once the deductible has been exceeded.

Table 3 presents summary statistics on health care spending in the sample. Not sur-
prisingly, spending in all categories increased over time. Total health care spending
averaged nearly $4,600 over the period, with about $2,700 in outpatient and phar-
maceutical spending and $1,800 in inpatient and outpatient surgery spending (with
significantly greater variation); of the total, $840 was spent out of pocket by enrollees.

There are two limitations of the data that merit comment. First, we have no contem-
poraneous comparison group enrolled in a traditional health plan design. Second, we
have no pre-CDHP data on utilization of or spending for care for the firms in the data.
Small groups typically do not keep the detailed claims data for their employees, and
more likely, they would never have occasion to observe detailed claims collected by

10Tn more recent years, employers were allowed the option of not treating chronic medicines
any different from other types of utilization. However, very few groups chose to offer policies
without the chronic rider.

1 The copayment schedule began as $10/$20/$45 and was switched for all enrollees in 2003 to
$10/$25/$45. In more recent years, employers had the option of instituting a $15/$35/$60
copayment regime.
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their insurer. When an employer does not renew its contract with the insurer, we have
no information on why the contract was terminated (e.g., the company has chosen to
eliminate health insurance benefits, opted for another carrier, or gone out of business).
Similarly, we have no information on the reason an individual employee disenrolls
from the plan. In light of the above limitations, our empirical methods (discussed in
the next section) will take advantage of the variation in plan design within firms over
time.

RESEARCH DESIGN

Our objective is to estimate how employee spending on health care changes with the
features of CDHPs. Ideally, we would estimate a model such as

Yigt = Po + B1Firm_Accountgt + ppDeductiblegt + B3C0_I Ngt

+ B4Co OUTgt + s HS Deductgt + B OOP Maxgt + y Xigt + ng + €igt,
1)

where Y is total annual spending for person/family i in company g in year ¢,
Firm_Account is the amount of dollars the firm contributes to the employee’s spend-
ing account at the beginning of the year, Deductible represents the deductible level
after which enrollees are only responsible for coinsurance (Co_IN for in-network care
and Co_OUT is the out-of-network care). HS_Deduct is the separate hospital inpa-
tient/outpatient surgery deductible, OOP Max is the out-of-pocket maximum for
patient coinsurance-related expenditures, X represents personal characteristics (age,
gender, number of dependents, year of tenure in the plan) as well as calendar-year
dummies, 7, is a firm fixed effect, and ¢ is an idiosyncratic error term.

Unfortunately, we do not observe Firm_Account. We observe only the amount in
the employee’s spending account at the beginning of the year and this can include
voluntary contributions. Therefore, we estimate

Yigt = Bo + B1Total Accountiqt + BrDeductiblegt + B3Co0 I Ngt
+ B4Co OUTgt + s HS Deductg + B OO P Maxgr + y Xigt + ng + €igt,
)

where Total_Account is measured at the employee level and includes the amount con-
tributed by both the employer and the employee. Enrollee choice over contributions
to spending accounts poses a challenge to estimating the causal relationship between
the spending account level and health care spending. If individuals anticipate greater
health care needs and consequently increase the funding of their account balance
(adverse selection), we will observe an upward bias in uninstrumented regressions.
Conversely, if more risk averse individuals (who may also have better health status)
fund their accounts to a greater extent (advantageous selection), we will observe a
downward bias in uninstrumented regressions. In addition, to the extent healthier
people fail to spend their account balance they will experience greater roll-over of
account balances from one year to the next relative to less healthy individuals; such
a relationship would also lead to a downward bias.
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In order to mitigate the potential bias from endogenous account balances, we use an
instrumental variables (IV) strategy. We instrument for Total_Account using the mini-
mum account balance, which is measured at the beginning of the policy year, among
employees in firm g and year t. Further, the minimum account balance is specific to
employees in each coverage option: single, employee plus one dependent, employee
plus two or more dependents. Hence, to the extent that at least one employee in each
coverage option-firm-year cell chooses not to contribute to their account (the calcu-
lation excludes roll-over dollars), our approach will represent a reasonable estimate
of the firm’s contribution to the account. The mean minimum spending account cal-
culated in this manner is roughly half of the average spending account. In addition,
there could be a qualitative difference in the effect for cases in which the employer
contributes nothing to the account versus contributing something to the account, we
allow for a discontinuity for zero dollar contributions. The first stage of the instru-
mental variables procedure is:

Total _Accountigt = ag +ayMin_Accountgs + axMin_Zerogt + agDeductiblegt
+a3Co INgt +a4Co_OUTg +asHS Deductgy
+a6OOP Maxgt +ayZgt + ag Xigr + g + Uigt, (3)

where the model also includes a full set of interaction terms between Min_Account,
Min_Zero, and the other plan characteristics (summarized by the vector Z in Equa-
tion (3)). The interaction terms use the information provided by other plan features
to help predict the (exogenous) spending account, as other features of the CDHPs
are likely to be correlated with the size of the employer contribution to the spending
account. Equation (3) is used to obtain a predicted value of Total_Account that will be
used in Equation (2).

The efficacy of the instrumental variables procedure depends on two conditions: how
well Min_Account (and interactions) predicts Total_Account and whether Min_Account
is legitimately excludable from Equation (2). The first condition is well satisfied in our
data. The minimum account balance in the firm is a strong predictor of the individual
spending account balance conditional on other covariates in Equation (3) even when
firm fixed effects are included. This would be expected because the firm contributes
a common component (perhaps zero) to all employees and this common component
will generate a nonzero covariance between the minimum account balance in the firm
and individual spending account balances.

The validity of the second condition cannot be assessed in an empirically defini-
tive way. Excluding Min_Account from Equation (2) assumes that the firm does not
change the amount it contributes to the spending account in response to changes in
employee spending or health care use (beyond that measured by general inflation in
health care that is absorbed by year fixed effects). This assumption more likely holds
in larger groups, and for this reason we exclude the very small groups. In very small
employer settings it is difficult to argue that benefit levels are determined exogenously
to the health care needs of the employees. In settings with only a few employees it
is easy to imagine that a single individual’s need might alter the contribution and
benefits policy for all. A second assumption underlying the exclusion restriction is
that Min_Account is unrelated to changes in individual choices to contribute to the
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spending that are driven by changes in health. We argue that this is likely. All that is
necessary is that we observe an employee in the same part (minimum) of the spending
account distribution in each year. Consider a firm that has not changed its contribu-
tion to the spending account. In this case, and ignoring learning, we should observe
the same minimum spending account for that firm. It does not have to be the same
employee, only an employee with the same minimum.

REsuLTS

Table 4 presents estimates of the effect of insurance plan features on four types of
health care spending: total spending, outpatient/pharmacy spending, out-of-pocket
spending, and spending on inpatient/outpatient surgery. For each type of spending,
two sets of estimates are presented: OLS and IV.!2 As discussed, we expect increases
in the spending account to have a positive effect on spending. Higher deductibles are
expected to decrease spending, as are higher (consumer) coinsurance rates.

We begin with estimates pertaining to total spending. OLS estimates indicate that
an additional dollar in the spending account is associated with a significant increase
of $1.2 of total spending. The corresponding IV estimate is 0.92 and not statistically
significant. Both estimates, however, suggests that, in accordance with Figure 1, each
additional dollar contributed to the spending account leads to an additional dollar
spent on health care. The elasticity associated with these estimates ranges from 0.18
(IV) to 0.24 (OLS). Qualitatively, the OLS and IV results do not differ significantly,
which is a finding that is also observed for other types of spending when the precision
of the IV estimates is better. Assuming that our exclusion restrictions are valid, this
finding suggests that there is not much selection. The selection we are concerned
with is time-varying firm-level selection (we condition on firm fixed effects) and/or
time-varying individual-level selection (plans are full replacement and employees
have no choice). As we noted earlier, the problem of time-varying firm-level selection
is mitigated by the exclusion of small firms. Thus, the absence of significant evidence
of selection implies that there is not much individual selection—individuals do not
seem to be altering their contribution to their accounts in response to changes in their
health (spending).

Regarding other plan characteristics, the deductible has a predictable negative ef-
fect on total spending: each additional dollar increase in the deductible is associated
with a 55 cent decrease in total spending, which corresponds to an elasticity of 0.23.
In-network coinsurance paid by the enrollee has a negative effect on total spend-
ing: a percentage point increase in the coinsurance rate leads to an $82 decrease in
total spending, which corresponds to an elasticity of 0.17. In addition, the hospi-
tal inpatient/outpatient surgery deductible is negatively associated with spending.
Age, number of dependents, and female gender are all positive correlates of higher
spending (not displayed).

12In addition, we estimated two-part models that allow us to distinguish between effects on
the extensive margin and the intensive margin. We found generally symmetric results for
plan characteristics across both margins. As an additional sensitivity analysis, we estimated
models that excluded that excluded the top 5 percent of the spending distribution and found
that our results were generally quite similar in magnitude. Results are available by request.
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The next columns in Table 4 display analogous regressions for outpatient and phar-
maceutical spending. The results are similar to the results observed for total spend-
ing. We now see that each additional dollar contributed to the spending account
is associated with an additional dollar spent predominantly on outpatient care and
pharmaceuticals; this is precisely what we would expect given that spending account
dollars are only applicable to noninpatient and nonoutpatient surgery care. The co-
efficients imply an elasticity of spending account dollars to outpatient/pharmacy
spending of 0.28 to 0.43. As with the total spending regressions, an increase in the
deductible is associated with a decrease in outpatient/pharmacy spending (elasticity
of 0.17), and an increase in in-network coinsurance is associated with a decrease in
outpatient/pharmacy spending (elasticity of 0.13).

The next columns display regressions for out-of-pocket spending. The theoretical
framework does not produce a clear prediction for out-of-pocket spending: while
more generous plan features such as a larger spending account or lower deductible, all
else constant, should be protective against out-of-pocket expenditures, the additional
health care purchases induced by more generous plan features could be accompanied
by increased out-of-pocket spending. For example, all prescription drugs have out-
of-pocket copayments associated with them that cannot be paid from the spending
account. We cannot reject that any plan features have effects on out-of-pocket spend-
ing that are significantly different from zero. Most of our IV coefficient estimates have
fairly precise standard errors, though at least in the case of the spending account the
standard error does not let us rule out relatively large effect sizes.

The final column of Table 4 displays regression results for hospital inpatient and
outpatient surgery spending, which as previously noted is treated differently from
other spending under the benefit design in that it is not subject to spending account
and deductible considerations. However, there is a separate deductible for inpatient
care. Despite this, given any complementarities between outpatient and inpatient
care are complements, there could exist a positive relationship between the spending
account/deductible and inpatient spending. Our findings are consistent with a com-
plementary relationship in that the deductible that should apply only to outpatient
care has a negative effect on inpatient care; similarly, there is some evidence of a
positive effect of spending account dollars on inpatient care, though the IV estimate
is not precisely measured. The hospital /surgery deductible, while negative, is not
statistically different from zero.

Theory suggests that aspects of the insurance plan such as the deductible and coin-
surance have different effects depending on where enrollees are in the spending
distribution. Specifically, the effects of the deductible and coinsurance rates should
be greater for individuals more likely to be in region 3 of Figure 1. To examine this,
Table 5 displays results that stratify by age 50 or over and less than 50 years of age.'
In addition, because selection associated with account balances appeared to be mini-
mal, and IV estimates somewhat imprecise, we only show OLS results in Table 5.

Estimates in Table 5 are for the most part consistent with theoretical predictions,
although standard errors are too large to draw definitive conclusions. Changes in the

13 The stratification is not perfect as older workers may have younger dependents on their
policy.
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deductible are associated with larger changes in spending for those over age 50, and
presumably healthier and likely to be in region 3 (Figure 1), than for those under
age 50. Estimates with regard to coinsurance are mixed with respect to theoretical
predictions, but these estimates are quite imprecise.

DISCUSSION

The goal of our research was to identify the effect of features of consumer-
directed health insurance policies—notably employer contributions to the spending
account—on health care spending. How individuals respond to such cost sharing
has not received a thorough treatment since the RAND Health Insurance Experiment
(HIE) of the mid-1970s (Newhouse, 1994), and the spending account component of
the plan design did not exist at that time. Our results show that enrollees tend to
treat the marginal dollar contributed by the employer to the spending account as
an apparent shift in “permanent income” in that the entire dollar is spent on health
care. Outpatient and pharmacy spending was responsive to the size of the spending
account, while inpatient spending was not—a relationship in accordance with the
design of the benefit. Employer contributions to the spending account and other plan
features had no statistically significant effect on out-of-pocket spending.

While the direction of our findings are not necessarily surprising, the magnitudes of
the effects suggest important health care spending consequences to higher spending
account contributions by employers. An equal increase in the deductible and contri-
bution to a spending account will increase total health care spending. Theoretically,
this is because those who expect to spend relatively little (i.e., healthy) spend more
than they would under such a change, and those who expect to spend a lot (i.e.,
sick) are unaffected by an equal change in the account and deductible. In fact, our
estimates indicate that, on average, an increase in the deductible that is twice as large
as an increase in the spending account would result in no change in total spending.
We are unable to identify whether the marginal benefit of the additional care con-
sumed exceeds the marginal cost; thus, we cannot comment on whether the increase
represents moral hazard. Moreover, because the deductible has relatively little effect
on healthy persons, this trade-off between a higher deductibles and a higher spend-
ing account has a particularly large effect on spending; estimates indicate that the
deductible would have to be raised by almost $4 for every $1 increase in the spending
account to keep spending unchanged.

These are important findings because they are in line with theory suggesting that
moral hazard is least problematic for services that have an inelastic demand such as
inpatient services. Holding constant the spending account, increases in the deductible
are intended to decrease moral hazard among those with large expected expenditures
because such an increase will have little effect on those with relatively small expected
expenditures (see Figure 1). The upshot of this discussion is that trading a dollar
of deductible for a dollar of spending account is a poor idea from the employer’s
perspective as it will result in increased expenditures, particularly when the enrollee
group is composed of younger workers. It will also tend to make sicker persons
worse off for little gain, as there will be relatively little reduction in care and thus little
reduction in inefficient care (moral hazard).
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Our results have important implications for benefit design and for firms considering
offering CDH plans to their employees. Employers need to use caution in deciding
on account contribution levels. Some amount of funding for the account may be
necessary to induce “buy-in” for a switch to high-deductible policy from employees,
but this would need to be weighed against the spending increases prompted by the
contribution.

It is not clear the extent to which, we can generalize from the small group market.
For example, the small group health insurance market is much more subject to state
regulations, some of which prevent insurers from even offering CDHPs. However,
there are no compelling reasons why workers at small companies would respond
differently to health plan characteristics than workers at large companies. There may
also be peculiarities about the employers who decided to offer a CDHP in the first
place: why did they choose this product when they did? It is possible that the reasons
could be related to the health spending outcomes of interest in this study. In addition,
our findings are most directly relevant to HRA plan designs, which in this case lack
portability and thus may not be valued as highly by enrollees, though our results are
still of value to HSA plan designs in that the plans studied here allow for self-funding
by enrollees.
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