
Ž .Journal of Health Economics 19 2000 1047–1065
www.elsevier.nlrlocatereconbase

Risk sharing and the supply of mental
health services

Meredith B. Rosenthal)

Department of Health Policy and Management, HarÕard School of Public Health,
677 Huntington AÕenue, Boston, MA 02115 USA

Received 1 August 1999; received in revised form 1 May 2000; accepted 5 June 2000

Abstract

This paper examines the effects of risk sharing with mental health providers in a
managed care context. The results show that providers that received a fixed payment per
case reduced the number of outpatient visits by 20–25%, compared with providers who
continued to be paid for each visit. This effect was stronger for integrated group practices
and providers with more intensive utilization review protocols. In addition, evidence was
found that in a setting where providers serve multiple payers, the share of their total
revenue derived from risk-sharing contracts is an important determinant of the magnitude of
the supply response. q 2000 Elsevier Science B.V. All rights reserved.
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1. Introduction

Risk sharing with physicians as a means of controlling costs has increased with
the spread of managed care. More than half of all health plans used capitation to

Žpay for primary care services in 1998 Newhouse and Harvard Managed Care
. ŽIndustry Research Center Group, 2000 , compared with only 37% in 1994 Gold et

.al., 1995 . In addition to pure capitation, which involves a fixed per capita
payment from the health plan to the physician, or more commonly, physician
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group, there are many other types of risk-sharing arrangements in the market.
Health plans may attempt to align physician incentives with their own through

Žwithholds, bonus arrangements, case rates, and AsoftB capitation where risk is
.shared within specified corridors only . For example, about 25% of health plans

use bonuses or withhold arrangements over a base salary or fee-for-service system
Ž .Gold et al., 1995 .

The current trend in risk sharing with physicians and other health care providers
follows a period where cost reductions were achieved by managed care organiza-

Ž .tions MCOs primarily through the use of command and control methods of
influencing treatment patterns, such as pre-authorization requirements. Perhaps
due to the diminishing utility of direct utilization management methods and
increasing resistance by doctors to MCO intrusion into the doctor-patient relation-
ship1, risk sharing is increasingly considered the preferred instrument for manag-
ing the costs of care. The decision by United HealthCare to eliminate most of its
pre-authorization requirements for physicians is the highest-profile example of this

Ž .phenomenon New York Times, 1999 .
In this article, estimates of the effects of introducing risk sharing as a substitute

for direct management of clinical decisions by an MCO are presented. There are
two components to the analysis. First, the aggregate effect of risk sharing on the
supply of visits is examined. The second part of the analysis considers the
importance of provider group characteristics such as size, utilization management
policies, and compensation structure in determining the magnitude of the group
supply response to risk sharing.

The extent to which risk sharing under managed care induces physicians to
skimp on providing health care services is clearly an important empirical question.

ŽThe literature in this area, however, provides no clear conclusions for reviews,
.see Miller and Luft, 1994, 1997 . Much of the research on managed care fails to

disentangle the effects of financial incentives from the effects of other managed
Žcare cost-containment mechanisms e.g., Manning et al., 1986; Safran et al.,

.1994 . In addition, most studies suffer from a number of methodological weak-
nesses including potential selection bias due to their cross-sectional designs
Ž .Hillman et al., 1989; Conrad et al., 1998 .

For this research, a natural experiment is the source of identification. The
Ž .subject, a network model Managed Behavioral Health Organization MBHO with

approximately 2,000,000 covered lives, changed the method of paying a subset of
its mental health providers for outpatient care in late 1995 through early 1996.
Formerly, all services were reimbursed according to a fee schedule. Under the new

Ž .system, selected group practices and independent practice associations IPAs

1 Providers are beginning to do more than just complain about MCO intrusion into clinical
decision-making. In December 1998, a group of psychologists backed by the American Psychological
Association sued several HMOs for compromising patient care through utilization management

Ž .practices WSJ, 12r11r98 .
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Ž .hereafter, these provider organizations are referred to as Acase-rate providersB
receive a prospective payment per referral, or case rate, to cover all eligible
outpatient mental health services for one year. For all patients, the MBHO retains
the responsibility for the initial telephone assessment of need and referral to a
provider. For fee-for-service patients, the MBHO also performs prospective and
concurrent case review to influence treatment patterns. After the patient is referred
to a case-rate provider, however, the plan’s role is confined to quality monitoring.
Treatment modality and duration of treatment are managed by the case-rate
providers, without intervention from the plan.

The paper is organized as follows. Section 2 provides the conceptual frame-
work and outlines the hypotheses tested in the analysis. Section 3 describes the
institutional setting in which the natural experiment takes place. Section 4
discusses the data and estimation strategy. Results are displayed in Section 5.
Section 6 concludes with a discussion of the limitations and the policy implica-
tions of the results.

2. Hypotheses

The MCO’s problem of choosing a provider payment system may be framed as
a principal agent problem, where providers’ supply of health services to enrollees
is non-contractible. The non-contractibility derives from the fact that an MCO can
only partially monitor care through utilization management and that doing so is
costly. There is a large body of literature on the effects and optimal design of
contracts under asymmetric information both in general industrial settings and in

Žhealth care see, inter alia, Holmstrom, 1979; Tirole, 1986; Ellis and McGuire,
.1986, 1990; Ma and McGuire, 1997; Selden, 1990 .

Generally speaking, the theory of moral hazard leads us to expect diminished
supply of services by physicians who bear part or all of the marginal cost of care
relative to physicians who are reimbursed on a fee-for-service basis, ceteris
parabis. While the overall effect of the reimbursement change should be to reduce
the number of visits, the degree of responsiveness to the change in incentives from
the MBHO may vary along several important dimensions. In particular, five
subsidiary interactions with the moral hazard effect are considered.2

2 In analyses not presented here, a wider range of interactions is considered, including a number of
patient characteristics. There are theoretical reasons to expect that patient characteristics might affect
the response to the change in incentives. First, health economists have theorized that providers
reimbursed through prospective payment may treat more profitable patients more generously so they

Ž .will gain a good reputation among such patients Dranove, 1987 . Second, if providers behave as dual
Ž .agents Ellis and McGuire, 1986 , they trade off profit against patient benefits, which may vary by

diagnosis. These theories do not point to a clear prediction on the sign of an interaction between patient
type and the response to prospective payment. Moreover, in analyses interacting the experimental
variable with available indicators of case-mix, no differences were found in the supply response.
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First, the payment arrangements between the MBHO and the case-rate providers
may not directly change the incentives for individual clinicians. This is because
case-rate providers are organizations, rather than individuals. No provider organi-
zation in the study passed through the case rate directly to clinicians. Rather,
clinicians in the provider organizations were compensated by a fixed salary or
fee-for-service. While these compensation arrangements did not change over the
period of the natural experiment, they may be important determinants of the ability
of the provider organization to change individual clinicians’ treatment patterns to
conform to the new incentives. In particular, it is expected that salaried clinicians
are more likely to go along with brief treatment strategies than clinicians whose
income increases with visits.

Under either type of clinician reimbursement, the size of the provider organiza-
tion is also expected to be an important determinant of incentive transmission.
Clinicians in larger organizations should discount the importance of meeting group

Žobjectives more than clinicians in smaller provider organizations a version of
.moral hazard in teams . It may also be the case that peer pressure is more effective

in smaller provider organizations because of greater collegiality.
Third, some providers relied on infrequent and informal utilization management

strategies to ration treatment, while others used more systematic approaches. It is
expected that those providers with more active and rigorous utilization review will
reduce visits more.

Fourth, the organizational structure may be an important determinant of the
supply response for two reasons. First, group practices, in which clinicians share
office space and are often exclusively employed, may be in a better position to
monitor and influence the behavior of their members than IPAs, which are loose
and largely non-exclusive affiliations of independent practitioners. Second, there
may be selection of the types of clinicians who choose group practice compared
with all others.

Fifth, the provider organizations in this study do not contract exclusively with
the MBHO described herein. Like most providers, they have a dozen or more
health plan contracts that they serve. Providers with a greater share of their
revenue from capitation and case-rate contracts are expected to be more responsive
to the change in reimbursement. It is hypothesized that it is costly for provider
organizations to have different procedures and incentives for every contract, so
they choose their management strategies based on some notion of their dominant
incentive.

3. Setting

The natural experiment studied here took place in an MBHO that covers
approximately 2,000,000 enrollees. MBHOs, which are specialty MCOs, arrange
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for mental health and substance abuse care for about 78% of insured Americans
Ž .Findlay, 1999 . Enrollees included in this study are residents of a single western
state, and all are insured through their employers or are dependents of someone
insured through hisrher employer. All enrollees in the study have general medical
insurance, which is offered by a variety of competing health plans. The vast
majority of enrollees receive their behavioral health benefits through the MBHO
as an employer carve-out, so that they do not face a choice of plan for behavioral
health benefits even if they have a choice of health plan for all other types of care.

3.1. EÕolution of the proÕider payment system

Prior to 1995, the MBHO used a negotiated fee schedule to compensate all of
its providers. Beginning in July 1995, a case-rate system was phased in for 26
selected IPAs and group practices with which the MBHO contracts. The case-rate
system, which reimburses providers a lump sum per referral, puts the group
practices and IPAs at risk for all outpatient psychotherapy, that an individual who

Žis referred to the group requires for a 1-year period within the scope of the
.benefit . The dollar amount of the case rate was set on the basis of average

historical claims per case per year. Case rates are not adjusted for diagnosis or
other patient characteristics.

By January of 1996, the MBHO had implemented a case-rate payment for all
eligible IPAs and group practices in the network. All other clinicians continue to
be paid according to a fee schedule. Individual clinicians practicing outside of a
group practice or IPA are not considered by the MBHO to be candidates for
managing care under a risk-sharing contract primarily because they lack the ability
to pool risk across a sufficiently large number of patients.

3.2. Patient triaging and fee-for-serÕice utilization management

Patients are assigned to providers by the MBHO triaging staff. About 98% of
patients enter the system through the toll-free phone line maintained by the
MBHO. Callers are evaluated by means of a routine questionnaire delivered by a

Ž .trained non-clinician staff person. If the staff person who takes the call recom-
mends treatment, a referral is made to the closest participating provider with
preference given to group practicesrIPAs if they are equidistant with solo
providers. For referrals to individual providers, patients are initially allotted five
sessions. For patients sent to the group practices and IPAs who accept the case
rate, there is no pre-authorization required for visits, although treatment is
assumed to occur within the scope of the benefit. Fee-for-service providers must
submit a request for authorization of any additional sessions beyond five, with
closer scrutiny for each subsequent request. During the time period under study,
the MBHO required that clinicians submit a full treatment plan after 10 sessions to
justify further visits.
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3.3. Utilization management and compensation of clinicians by the case-rate
proÕiders

There are two primary tools the case-rate providers can use to influence the
intensity with which patients are treated: direct utilization management and
financial incentives. Utilization management by the case-rate providers varies both
in terms of formality and frequency. Among some of the smaller group practices,
there is more informal consultation among clinicians rather than a formal pre-ap-
proval process. In terms of formal case review, most provider organizations review
less than 25% of cases for medical necessity and about a quarter of provider
organizations report that utilization profiles are shared with individual clinicians.

Most of the provider organizations that contract for care with this MBHO
continue to pay their clinicians fee-for-service. The remaining provider organiza-
tions, including several university-based clinics, employ salaried clinicians. In
most cases, the salaried arrangements include productivity bonuses, ranging in size
from 1% to 25% of compensation. In addition, a small number of provider
organizations adjust compensation for patient satisfaction and other quality of care
measures. Unfortunately, the small number of provider organizations in the
network does not allow for the analysis of these refinements to the basic method
of payment.

4. Data and methods

This section begins by discussing the data sources and limitations, as well as
the characteristics of enrollees in the plan. Next, the measurement issues related to
the dependent variable, visits per episode of treatment, are considered. Finally, the
strategy for identifying the effects of the change in the payment system is
described.

4.1. Data

There are two components to the study data: membership, clinical, and provider
information from the health plan’s administrative information systems and organi-
zational descriptors for those entities that act as intermediaries between the plan

Ž .and individual clinicians i.e., group practices and IPAs . The data made available
by the MBHO are abstracted from claims and encounter data systems and
eligibility records. Both claims and encounter data include information on the
provider, procedure code, diagnosis, and payment. As additional measures of
severity, there are indicators of whether the member had any inpatient mental
health stays or chemical dependency utilization at any time during the study
period. Because the MBHO does not cover pharmaceuticals, there are no data
available on utilization of medications. Similarly, there is no way to examine



( )M.B. RosenthalrJournal of Health Economics 19 2000 1047–1065 1053

claims for visits with non-mental health providers, because these services are
covered by other insurers. From the eligibility records of the MBHO, demographic
and coverage information have been extracted including age, sex, relation to
policyholder, and outpatient visit limits. Table 1 reports the episode-weighted

Ž .means and proportions of the demographic, coverage, and clinical variables
included in the model broken out by provider type, both before and after the
quasi-experiment took place. There are some small differences between the treated
populations, both before and after the reimbursement change. In addition, there are
differential changes over time in case mix within each group of providers.

Information on the structure, financial incentives and monitoring activities of
the group practices and IPAs were obtained by means of a brief survey. For the
purposes of analysis, the case-rate providers are described as follows:

Ž .1. Organizational structure: an indicator for group practice compared to IPA .
2. Size: number of clinicians in group.

Ž3. Compensation of individual clinicians: an indicator for salary compared to
.fee-for-service .

4. Utilization and quality management: an indicator for large share of cases
Ž .reviewed )25% of cases reviewed .

Ž5. Provider organization revenue composition: percent fee-for-service compared
.with capitation or case rate .

Table 2 summarizes the characteristics of the case-rate providers according to
these five dimensions.

4.2. Measurement of dependent Õariable

The dependent variable, mental health outpatient encounters, is measured
within an episode of treatment, defined as a series of visits with no interval
between subsequent visits greater than 8 weeks. The methodology for constructing

Žepisodes of psychiatric utilization has been discussed in several papers Kessler,
.1980; Wells et al., 1990 . The histogram in Fig. 1 shows the frequency of intervals

between visits for all beneficiaries with claims data. Since there is no clear cut-off
Ž .point peaks continue to recur at each 7-day interval , it was necessary to use

evidence from the literature to guide the selection of the episode interval. Kessler
Ž .1980 found similarly that the distribution of intervals alone did not provide an
obvious way to define episodes. Working with clinicians using medical records,
Kessler concluded that an 8-week interval criterion best reflected the clinical
conception of an episode. For the analysis, the 8-week criterion is adopted.
Sensitivity analyses were conducted using 6 and 12 weeks as alternative incre-
ments to define the episode with no significant change in the results. Episodes
were also defined as 12-month periods beginning from the date of the first referral
or the end of the previous episode to be consistent with the structure of the



(
)

M
.B

.R
osenthalr

Journalof
H

ealth
E

conom
ics

19
2000

1047
–

1065
1054

Table 1
Patient characteristics by provider type, before and after reimbursement changea

Variable Fee-for-service Fee-for-service Case-rate Case-rate
providers before providers after providers before providers after
reimbursement reimbursement reimbursement reimbursement
change change change change

Age 35 35 34 34
Female 63% 64% 65% 63%
Primary beneficiary 53% 53% 53% 52%
Diagnosis of depression, any 39% 36% 35% 34%
Diagnosis of depression, severe 17% 17% 12% 14%
Diagnosis of anxiety 24% 23% 19% 17%
Diagnosis of adjustment disorder 25% 28% 35% 36%
Diagnosis of psychosis 2% 2% 1% 1%
Any chemical dependency treatment 2% 1% 3% 2%
Any inpatient mental health use 8% 7% 7% 6%
Outpatient MH visit limit 31 29 28 26

Episode-weighted means and proportions.
a For the purpose of the table, Abefore reimbursement changeB is defined as prior to January 1996.
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Table 2
Ž .Case-rate group characteristics Ns26

Variable Mean

Staff model 84%
Ž .Size number of clinicians 65

Salaried 39%
Ž .High utilization management )25% of cases reviewed 44%

Percent of revenue from fee-for-service contracts 49%
Percent of revenue from case rate contracts 22%
Percent of revenue from capitation contracts 28%

case-rate payment system. Again, the main results of the study were not signifi-
cantly altered.

Defining episodes as described using the 8-week criterion, there are 54,948
episodes of treatment in the data. The average individual has 2.4 episodes
Ž .standard deviations1.7 ; the average episode over the entire period consisted of

Ž .4.7 visits standard deviations5.4 . There is censoring of the data because
individuals may have begun an episode at the beginning or end of the time period
for which claimsrencounters were extracted. For this reason, any episode where
the last visit occurs within 8 weeks of the end of the data, or where the first visit
occurs within 8 weeks of the beginning of the data is excluded. This exclusion
leaves 49,463 episodes for the final analysis.

The dependent variable in all models is the log transformation of the number of
visits per episode. This functional form is consistent with the idea that the
independent variables in the model have a multiplicative effect on the number of
visits per episode. In addition, the log-transformed dependent variable yields
residuals that are approximately normally distributed.

4.3. Experimental Õariable

Because the case rate was introduced gradually over several months, the change
in treatment incentives does not occur at a single point in time for all providers.
The variable used to capture the effect of the case rate system is an indicator of
whether the episode was actually reimbursed by case rate, which is a function of
both the date the episode began and the specific provider to which the patient was
referred.

4.4. Estimation

As described above, the primary effect to be estimated from the MBHO data is
the aggregate moral hazard effect on the number of visits per episode. Because the
analysis relies on observational data, causal effects cannot be estimated simply by
comparing standardized means of the dependent variable across the case-rate and
fee-for-service providers. Instead, fixed effects for each provider is employed,
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which essentially yields a comparison of the change in the treatment patterns of
case-rate providers with the change in the treatment patterns of fee-for-service

Ž .providers i.e., a difference-in-difference estimate. The weakness of fixed effects
is that it assumes that the source of provider heterogeneity is time-invariant. If
there is a secular trend in treatment patterns that affects only the subset of
providers who will receive the case rate, and not the providers who receive
fee-for-service payments throughout the period, then this change will be mistaken
as the impact of the reimbursement change.

Given the concerns with identifying the case-rate effect using fixed effects, the
heterogeneity of the supply response on a number of dimensions as a way of
excluding alternative hypotheses is explored. First, the effect over time is exam-
ined, under the assumption that an immediate change in behavior after the case
rate is implemented provides stronger support for the basic hypothesis than a
gradual change. Next, all of the interactions described in the conceptual frame-
work to map the variation in the response across sub-groups of the study
population is considered. If the sub-group data behave as predicted, supporting the
hypotheses in Section 2, then there will be less room for alternative hypotheses.

In studies of this kind, individual-level selection is always raised as a potential
confounder of treatment effects. In the case of this MBHO, patients are referred to
providers primarily on the basis of minimum distance but also possibly special

Ž .needs e.g., physical access, language and symptoms that would be observable to
a lay reviewer over the phone. Given this set of facts, the estimation strategy
incorporates all available member demographic and clinical characteristics to
address the issue of patient selection, assuming that unobservables used to triage

Žpatients are correlated with the administrative data or not correlated with the
.outcome variable . To account for the fact that there are multiple observations for

a significant portion of the sample, adjustment for clustering by member was done.
As with the provider selection described above, there is no direct way to test
whether the assumptions about the role of unobserved heterogeneity are correct.
Some understanding of whether the estimates are sensitive to specification may be
gained by comparing the primary model with a model in which patient fixed

Ž .effects for a sub-sample of patients with multiple episodes are used in place of
the clustering adjustment. While the fixed effects model should eliminate patient
selection problems, the results are somewhat difficult to interpret. One reason is
that the sample of patients that is used to identify the effect is a non-random
sample of the population, because they all have multiple episodes of treatment
Ž .21,212 patients have a single episode; 10,777 have two or more episodes. In
addition, the fixed effects estimator compares early episodes to later episodes,
which are diminishing in number of visits for all patients.

One final estimation problem arises with respect to the impact of the relative
involvement of the group with fee-for-service and risk-sharing contracts discussed
at the conclusion of Section 2. The provider organizations’ own revenue composi-
tion cannot be used directly to estimate this effect because it is endogenously
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determined with practice style. As an instrument for the provider organizations’
own revenue shares from fee-for-service contracts vs. risk-sharing contracts, the
average share of revenue from fee-for-service patients among general medical
groups in the same county as the behavioral health provider organizations is

Ž .substituted Medical Group Management Association, 1995 . This variable is a
good indicator of the likelihood that health plans in the group’s area pay them
fee-for-service and is plausibly exogenous to the provider’s choice of visits per
episode.

5. Results

Table 3 shows the raw difference-in-difference calculations for the impact of
the case rate on visits per episode. Comparing the visit rates for case-rate providers
in the pre-experimental period with the post-experimental period, there is an
increase of 0.4 visits. A similar comparison within the fee-for-service group yields
an increase of 1.2 visits. Thus, the unadjusted difference-in-difference is a
reduction of 0.8 visits, or 17% of what average visits for case-rate providers would
have been with a common time trend.

Fig. 2 depicts the unadjusted differences between the average numbers of visits
Ž .per episode for fee-for-service providers the control group , compared with two

Ž .categories of case rate providers the experimental group by month. The case-rate
providers are classified into two groups: those who began receiving case-rate

Ž .payments before October 1995 early adopters and those who began receiving
Ž .case rate payments after October 1995 late adopters. If the case-rate system is

responsible for the decline in visits relative to fee-for-service, then we should
observe differential effects across providers according to when they made the
transition to the case-rate system. Episodes are classified by the month in which
they began. Positive values indicate months where average visits were lower for

Table 3
Differences over time between case-rate and fee-for-service providers

Fee-for-serÕice proÕiders
Average visits per episode before January 1, 1996 4.4
Average visits per episode after January 1, 1996 5.6

Ž .Difference increase 1.2

Case-rate proÕiders
Average visits per episode before January 1, 1996 3.6
Average visits per episode after January 1, 1996 4.0

Ž .Difference increase 0.4

Difference-in-difference 0.8 visits
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Fig.2. Average visits per episode for early and late adopters of case rate relative to average visits per episode for fee-for-service providers.
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the control group than the experimental group; negative values indicate higher
average visits per episode for the control group. Along the X-axis are the 30
months beginning July 1995. The early adopters show a steady decline in visits
relative to the fee-for-service providers throughout the fall of 1995, which levels
out in about March of 1996. The late adopters start their decline roughly 2 months
after the early adopters and take until February 1996 to equalize their visit rates to
the early adopters. After February of 1996, the two trends are not significantly
different from one another.

5.1. MultiÕariate results: main effect

Table 4 shows the regression coefficients and summary statistics for the models
of log visits per episode estimated on the sample of patients for whom uncensored
data were available. Standard errors shown in the table have been adjusted to

Table 4
Regression results: case rate main effect, effect over time

Ž . Ž .Variable 1 2
2 2Ns49,463; R s0.24 Ns49,463; R s0.24

) )Ž . Ž .Female y0.019 0.009 y0.019 0.009
) ) ) )Ž . Ž .Age 0–18 y0.037 0.013 y0.037 0.013
) ) ) )Ž . Ž .Age 18–25 y0.115 0.017 y0.115 0.017
Ž . Ž .Primary beneficiary 0.013 0.010 0.013 0.010
) ) ) )Ž . Ž .Visit limit 0.002 0.000 0.002 0.000
) ) ) )Ž . Ž .Depression 0.048 0.016 0.048 0.016
) ) ) )Ž . Ž .Severe depression 0.117 0.016 0.117 0.016
) ) ) )Ž . Ž .Anxiety 0.110 0.016 0.110 0.016
Ž . Ž .Adjustment disorder 0.016 0.015 0.015 0.015

) ) ) )Ž . Ž .Episode number y0.178 0.004 y0.180 0.004
Ž . Ž .Prior CD use y0.037 0.031 y0.037 0.031

) ) ) )Ž . Ž .Prior IP use 0.309 0.019 0.309 0.019
) ) Ž .Case-rate effect y0.221 0.037 –

) ) Ž .Case-rate effect Q3 – y0.209 0.034
) ) Ž .Case-rate effect Q4 – y0.173 0.034
) ) Ž .Case-rate effect Q5 – y0.138 0.034
) ) Ž .Case-rate effect Q6 – y0.204 0.037
) ) Ž .Case-rate effect Q7 – y0.229 0.034
) ) Ž .Case-rate effect Q8 – y0.234 0.034
) ) Ž .Case-rate effect Q9 – y0.189 0.034
) ) Ž .Case-rate effect Q10 – y0.248 0.031

Robust standard errors in parentheses. Model accounts for repeated observations for a subset of
enrollees.
Quarter dummy variables suppressed for ease of presentation.

) Indicates significance at p-0.05.
)) Indicates p-0.01.
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account for the clustering of observations due to the fact that about one-third of
members have multiple episodes.

In the first column, coefficients are presented for the basic model with provider
fixed effects and the single experimental dummy variable. The estimate of y0.221
Ž .p-0.01 translates into a 20% decline in visits due to the reimbursement
change.3

5.2. Effect of case rate oÕer time

To address the concern that the effect from the preceding analysis is not due to
the natural experiment, but to differential underlying trends between the two
groups of providers, column 2 provides evidence on the timing of the change in
treatment patterns. In particular, the case-rate effect in each quarter beginning with

Ž .Quarter 3 January–March 1996 is estimated to see if the change appeared
immediately after the case-rate system was phased in and whether it persisted. The
effect is significant immediately and persists in each quarter of the post-period.

5.3. Transmission of incentiÕes

Given the finding that the case rate is associated with a reduction in visits
relative to the fee-for-service arrangements overall, differential transmission of
incentives among case-rate providers is looked for. To do so, interaction terms to
the base model that allow the case-rate effect to vary for different sub-groups of
providers is added. Table 5 displays the coefficients from the model that includes
provider characteristic interaction terms.

The provider characteristic interaction terms in Table 5 are jointly significant
Ž .p-0.0001 . In addition, group practices and those with more intense utilization
review programs reduced visits significantly more than other providers. In con-
trast, larger provider organizations and those with more fee-for-service revenue
reduced visits significantly less than other providers. This last result indicates that
the provider organizations may be concentrating their efforts in responding to their
dominant incentive. A reasonable supposition would be that it is administratively
infeasible for the provider organizations to give clinicians different guidelines for
patients based on their third-party payer.

The only interaction term that failed to reach significance was that related to
Ž .compensation of individual clinicians. The small effective sample size 26 may be

responsible for the null result. Overall, the results in Table 5 support the
hypotheses regarding the differential impact of incentives across types of provider
organizations that were described in Section 2. These hypotheses, based on the
incentive literature, are less likely to be confused with an unrelated time trend and

3 Because the dependent variable, visits per episode has been transformed using the natural log,
marginal effects of dichotomous variables must be recovered by exponentiating the coefficients and
subtracting one.
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Table 5
Regression results: differential effects by provider type

2Variable Ns49,111; R s0.24
) Ž .Female y0.018 0.009
) ) Ž .Age 0–18 y0.039 0.013
) ) Ž .Age 18–25 y0.114 0.017
Ž .Primary beneficiary 0.012 0.010
) ) Ž .Visit limit 0.002 0.000
) ) Ž .Depression 0.048 0.016
) ) Ž .Severe Depression 0.120 0.016
) ) Ž .Anxiety 0.110 0.016
Ž .Adjustment disorder 0.015 0.015

) ) Ž .Episode number y0.178 0.004
Ž .Prior CD use y0.033 0.031

) ) Ž .Prior IP use 0.309 0.019
Ž .Case-rate main effect y0.025 0.144

) ) ) Ž .Group practice case-rate effect y0.341 0.127
) ) Ž .Size case-rate effect 0.002 0.001

) Ž .Salary case-rate effect 0.157 0.154
) ) ) Ž .High UR case-rate effect y0.276 0.080

) ) Ž .Fee-for-service revenue case-rate effect 0.344 0.147

Quarter dummy variables suppressed for ease of presentation.
) Indicates significance at p-0.05.
)) Indicates p-0.01.

thereby strengthen the case for attributing the observed change in treatment
patterns to the implementation of the case-rate system.

5.4. IndiÕidual fixed effects model

Finally, to determine whether patient heterogeneity is biasing the case-rate
estimates, the basic model is re-estimated with individual fixed effects. Table 6
presents these estimates. The findings of a significant negative case-rate effect are

Table 6
Regression results for provider and patient fixed effects model

2Variable Ns28,659; R s0.06

Ž .Depression y0.195 0.202
) ) Ž .Severe Depression 0.672 0.150
Ž .Anxiety 0.382 0.204
Ž .Adjustment disorder 0.351 0.202
Ž .Episode number y0.001 0.042

) Ž .Case-rate effect y0.293 0.133

Quarter dummy variables suppressed for ease of presentation.
Variables that do not vary within member or provider over time drop out of the analysis.
Robust standard errors in parentheses.

) Indicates significance at p-0.05.
)) Indicates p-0.01.
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robust to the specification and sample change that the individual fixed effects
Ž .model entails. The case-rate effect here is significantly in the statistical sense

higher than in the model with patient random effects, but does not differ
qualitatively, yielding a predicted reduction in visits of approximately 25%.

6. Conclusions

The analysis presented above supports the conclusion that risk sharing with
providers reduces the supply of services. In the natural experiment evaluated here,
the introduction of a case-rate payment system resulted in a 20–25% reduction in
outpatient mental health visits relative to fee-for-service payment. The finding that
the payment system change significantly reduced visits comes through under
alternative specifications of the model, including those that incorporate patient
heterogeneity in different ways.4 In addition, the response to risk sharing appears
to vary significantly according to how heavily invested in managed care the group

Ž .is share of revenue from risk contracts and how intensively it monitors member
clinicians.

The most significant confounding factor in this analysis is the time trend. As
with any natural experiment, identification rests on the assumption that differences
between the case-rate providers and fee-for-service providers are time invariant.
While any common trend in treatment patterns is controlled for by comparison to
the fee-for-service treatment patterns, a differential trend that affects only the
case-rate providers cannot be ruled out. For example, the increase in risk sharing
with providers by all plans may be leading the provider organizations to change
their practice patterns concurrently with the specific change implemented by the
MBHO. If this were the case, the estimate of the marginal case-rate effect would
be biased upward.

For policy or welfare analysis, these findings are ambiguous. Excess utilization
associated with supply-side moral hazard under a fee-for-service payment system
may be a source of deadweight loss. It is possible that the payment system change
reduced visits of low value and thus, improved welfare. However, these data
cannot really address overall efficiency because they do not include information
on use of other services such as prescription drugs and primary care visits that are
substitutes for outpatient psychotherapy. Thus, the reduction in visits may be
evidence of cost-shifting rather than cost reduction.

4 In addition to the variations on the model shown here, models with provider random effects were
estimated. These results were very similar in magnitude and significance to the provider fixed effects
results. It was also tested whether case-rate patients were simply dropping out of the plan or switching
providers, but no evidence was found of either occurring. Results are available upon request.
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In addition, the magnitude of the reduction in visits associated with risk sharing
may raise concern about the possibility of under-treatment relative to efficient
levels. The primary difficulty in drawing policy implications is the question of
whether the visits that were eliminated by the case-rate system might have yielded

Ž .any health benefits and how much . This ambiguity calls for further research
focused on outcomes and other measures of quality of care. The impact of risk
sharing with providers on health outcomes is clearly the issue that is of greatest
interest, yet for a number of reasons, not the least of which is the difficulty of
measurement in this area, the least researched.
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