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PREFACE

This report presents the results of an analysis of the effects of pre-
ferred provider organizations (PPOs) on health care utilization and
costs. It is part of a larger study of the experiences of five employers
who included a PPO in their health benefit plans.

The study was conducted in RAND’s Health Sciences Program
under a contract from the Assistant Secretary for Planning and
Evaluation in the U.S. Department of Health and Human Services.
Supplemental funding for analyses of mental health services was pro-
vided by the National Institute for Mental Health.
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SUMMARY

This study uses data from five employers who were among the first
to offer their employees preferred provider organization (PPO) options
to estimate the PPOs’ effects on participants’ use of health care ser-
vices in general and mental health care services in particular. The
employers offered different incentives to use PPO providers; two
waived all cost sharing, one waived the deductible, one waived the coin-
surance, and one cut the coinsurance for physician services in half.
Unlike some other PPO plans, however, none covered additional ser-
vices in the PPO. The employee’s premium contributions for the
enroliment PPO plans equaled the contributions for the nonPPO
plans. In 1985 or 1986, when our post-PPO data were collected, the
PPOs ranged in size from one to 14 hospitals and 350 to 1,200 physi-
cians.

The research was based on data from personnel records, medical
claims records, and an employee survey. The personnel records
covered all individuals employed during the year before the PPO was
implemented and two years thereafter. We had claims records for all
employees and dependents covered under the indemnity plans, but not
for those enrolled in HMOs. We fielded the employee survey in 1986
to obtain information not otherwise available on family composition,
other insurance coverage, regular sources of care, health status, satis-
faction with care received under the employers’ plans, and such demo-
graphic characteristics as family income and education. The sample
for each employer included up to 3,200 employees (fewer for the
smaller employers). The response rates to this mailed survey averaged
54 percent for four of the five employers and only 25 percent for the
fifth employer, where we were able to complete only a single mailing.

Approximately two years after the PPO options were first offered,
they had attracted 24-55 percent of the employees and covered depen-
dents enrolied in indemnity plans. To measure the effects the PPOs
had on the use of health care for participants, we estimated a two-part
regression model. In the first part of the model, the dependent vari-
able indicated whether the individual used any health care during the
year. Dependent variables included, in addition to PPO participation,
utilization before the PPOQO, age, sex, income, time employed by the
firm, and education. We developed a measure of PPO participation
that could be implemented for almost all covered individuals and that
was based on survey questions about regular source of care. Separate



regressions were estimated for any outpatient use, hospital use, and
mental health outpatient use in the three largest employee groups. We
did not have sufficient data to analyze mental health inpatient use.

The second part of the model, concerning the level of use condi-
tional on having some use during the year, was estimated from data for
the larger population of all covered individuals. The dependent vari-
ables measured the quantity of use (physician visits, hospital days,
mental health visits), the charges for each type of care, total charges
for all services, and total reimbursements. PPO participants were
identified as those who obtained the majority of each type of care from
PPO providers. Other covariates included use of services before the
implementation of the PPO, age, salary, and length of time employed.

For four of the five employers, we found that employees who were
PPO participants were more likely to use some health care. However,
the differences were statistically significant only for the two employers
that waived cost sharing altogether in the PPO. For dependents, the
PPO effect on the propensity to use health care was generally positive
but not statistically significant.

Among users, we found a consistent pattern of lower levels of use, as
measured by total charges and reimbursements. Data deficiencies
prevented our estimating significance levels for the results at one
employer, but the differences for three of the other four employers were
significant. Combining the point estimates for the probability and
level of use for an average employee at each employer, we estimate that
the reimbursements for PPO participants were $200-$300 lower (over
35 percent) for three employers and from $80 lower to $50 higher for
the other two employers, depending on the year.

Among dependent users, the PPO group tended to have lower levels
of use but the differences were consistently significant only for ambula-
tory physician services. Across all services, the only significant differ-
ences in charges and reimbursements were for children in two
employee groups.

The most consistent results for level of use were for outpatient phy-
sician services. For almost every employer in both years, we found a
significantly lower number of visits among PPO participants and a
correspondingly lower level of charges. Since visits were lower in the
PPO, we can rule out discounts as the only explanation for the lower
charges. The PPO difference was measured after controlling for prior
use. In addition, we found almost no difference in the PPO effect
between persons who used PPO providers in the pre-PPO year, when
there was no incentive to do so, and those who switched to PPO pro-
viders after there was an incentive. Therefore, although we cannot rule
out the possibility of unobserved favorable health selection in the
PPOs, we did not find evidence of such selection.



The resuits for inpatient care are less conclusive. We found almost
no significant differences between PPO and nonPPO users in the prob-
ability of having an admission or the number of days once admitted.
Charges for admitted patients were lower in the PPO group, but the
estimated differences were significant only for some employers.

Only three employee groups were large enough to warrant a separate
analysis for mental health services. In the first post-PPO year, two of
the three groups showed a lower propensity to use mental health ser-
vices in the PPO, but the difference all but disappeared by the second
year. Among employees who were PPO mental health users, however,
we found a consistent pattern of lower levels of use in terms of visits
and charges. We do not believe that the lower visit rates reflected poor
access because, at least in the second year, the propensity to use men-
tal health care did not differ in the PPO and individuals with lower
mental health status, if anything, were more likely to be PPO partici-
pants.
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I. INTRODUCTION

Preferred provider organizations (PPQOs) are growing rapidly in
number and enrollment as an alternative to health maintenance orga-
nizations (HMOs) and traditional indemnity plans. In December 1988,
PPO options were available to 11 percent of individuals covered by
private group insurance, whereas HMOs enrolied 18 percent of these
individuals (Health Policy, 1988). Although PPOs have the potential
to become an important competitive force in the health market, to real-
ize their potential, they will have to demonstrate their cost effective-
ness. This report uses data from five employers who offer their
employees PPO options to estimate the PPOs’ effectiveness in contain-
ing health care utilization and costs, including mental health care
costs.

The typical PPO plan is an option incorporated in a standard fee-
for-service indemnity health insurance plan. The enrolled beneficiary
can, at the point of obtaining health care services, use either a nonPPO
provider or a provider who has contracted to participate in the PPO’s
preferred provider panel. The beneficiary is given an incentive to use
the PPO providers, usually in the form of lower cost sharing and some-
times involving expanded coverage. The contracting providers agree to
discount their fees and adhere to the PPO’s utilization management
program. If the PPO works as intended, the providers receive in return
a bigger patient volume.

PPOs are designed to alter the behavior of both beneficiaries and
providers. They increase incentives to initiate and continue care by
decreasing the level of cost sharing for those who use PPO providers.
Through utilization review, they also attempt to influence the PPO
providers’ treatment decisions in favor of lower-cost options. To the
extent that the PPO has been able to select cost-effective providers for
its panel, the shift to these providers by beneficiaries motivated by the
lower cost sharing also decreases costs.

A PPO’s effectiveness therefore depends on the proportion of benefi-
ciaries it can channel to PPO providers and its ability to control costs
for those beneficiaries. All of the PPOs being studied achieved a
respectable market share, with from 24 to 64 percent of the indemnity
plan enrollees relying on PPO providers as their primary source of care
(Hosek and Marquis, 1989). The question addressed here is: What
effect did the PPOs have on utilization and cost for participating bene-
ficiaries?



As we describe in more detail below, most of the five PPO plans we
studied were incorporated into an indemnity plan without changing the
benefits offered for using nonPPO providers. One PPO plan is an
exclusive option that does not cover nonPPO services. To a benefi-
ciary, it resembles a type of HMO called an independent practice asso-
ciation (IPA), but the providers are paid on a fee-for-service basis. A
second employer added a PPO option at the same time that the
nonPPO benefits were revised. Regardless of the special cir-
cumstances, however, all of the PPOs incorporated higher benefit levels
than were previously available in an indemnity plan.

The reduced cost sharing can put the PPO at an initial financial
disadvantage if the participating beneficiaries respond by using more
services. Using data from the RAND Health Insurance Experiment,
Manning et al. (1987) estimated that reducing coinsurance from
approximately 25 percent (with out-of-pocket limits) to zero leads to
approximately a 20 percent increase in expenditures. Various studies
of closed-panel HMOs have shown that their low visit fees lead to
similar high rates of outpatient use, but lower rates of hospitalization
(Manning et al., 1984). A PPO that offers significantly reduced cost
sharing as an incentive for participation will have to carefully select its
provider panel and maintain an effective utilization management pro-
gram to offset any increases in the demand for care and obtain addi-
tional savings.

PREVIOUS STUDIES OF PPO COSTS

The literature on PPO cost effectiveness is limited because there
were few PPOs before 1985. Hester et al. (1987) evaluated one large
employer’s PPO option and found that, on the basis of prior use, PPO
users constituted a substantially more favorable risk pool. Controlling
for this favorable selection was difficult, but the authors tentatively
concluded that the PPO generated real savings in outpatient primary
care episodes. Experiences in this PPO might not be typical of PPOs,
however, because this plan used an unusual combination of PPO incen-
tives. A deductible and 20 percent coinsurance rate applied to inpa-
tient services for both the PPO and nonPPO fee-for-service options; in
contrast, although the same same cost-sharing features were applied to
nonPPO outpatient services, a $10 per visit fee applied to PPO outpa-
tient services. Furthermore, additional preventive services were
covered if a PPO provider was used. This benefit design increased the
incentive to use the PPO for healthier persons, who use relatively more
preventive services and fewer covered services above the deductible. As



might be expected with this benefits design, patients were more likely
to choose a PPO provider for primary care and preventive services
than for specialty care (Wouters and Hester, 1988).

A second study compared hospital employee participants in the
hospital’s PPO with another group of employees, including traditional
indemnity, HMO, and IPA plans (Diehr et al., 1987). The results,
which are for outpatient services, show that the PPO group was as
likely to have some care as the prepaid plan enrollees and more likely
than indemnity plan enrollees. Among users, the PPO group showed
the higher level of use that the indemnity and IPA groups had.
Overall, only the HMO group had lower outpatient costs. For several
reasons, the results of this study must be viewed with caution. The
nonPPO data are from 1978-79 and the PPO data are from 1983-84;
even though the analysis was performed on imputed costs, patterns of
care may have changed during the interval. Moreover, the PPO group
is defined only for persons who had some health care during or just
after the time period studied, whereas the other groups were a random
sample of all enrollees—including nonusers. Limiting the PPO
analysis to users significantly inflated the estimated PPO use rates,
relative to the nonPPO rates, so the PPOQ effect cannot be estimated
by the difference in the PPO and nonPPO rates.

Mental health services are covered in many PPOs. In a survey of 17
full-service PPOs offering mental health services, all included psychia-
trists as providers and most included psychologists (Altman and Fris-
man, 1987). All covered outpatient mental health services and most
also covered inpatient psychiatric treatment and substance abuse ser-
vices. In addition, at least 12 PPOs have been developed exclusively
for mental health services and the number of such programs is growing
(Hospitals, 1986). Although the insurance industry has increasingly
turned to managed care systems, including PPOs, to contain escalating
mental health care costs (Wallace, 1987), there have been no empirical
studies of the effects of PPOs on use of mental health services. The
current study is the first attempt to provide such estimates.

SELECTION OF PPOS AND EMPLOYERS FOR THE
STUDY

The PPOs and employers were selected before the study began, in
late 1983 and early 1984, from the set of PPOs that were operational at
that time and had negotiated a contract with at least one medium to
large employer. The selection criteria emphasized the following PPO



characteristics: type of organizer (hospital, physician, insurer), geo-
graphic region, and cost-containment mechanisms.

A fairly small number of established PPOs were suitable for this
study because the selection occurred so early in the development of
PPOs. In June 1984, the American Hospital Association identified
only 115 PPOs with provider contracts, of which 44 were in California.
A California Hospital Association survey conducted six months earlier
found that as many as one-half of the PPOs at that time had no enrol-
lees, much less a large employer contract (Gabel and Ermann, 1985).

All of the PPOs were operational by mid-1984 and were offered for
the first time by the employers between July 1983 and January 1985.
Table 1 summarizes important characteristics of the five employers
covered in this report and the PPOs offered to their employees.
Employers B and C offer the same PPO. The type of formal PPO
sponsor (hospital or insurer) is listed in the fifth column; however, in
every case, the employer or a coalition of employers had a major role in
encouraging the PPO’s formation and monitoring its performance.

Another major factor in selecting the PPO-employer combinations
to be studied was the structure of the employee benefit plan. As Table
1 shows, one of the employers offered two different enrollment PPOs,
both of which covered nonPPO providers under less generous terms
than PPO providers. A second employer in the same city offered one
of these PPOs as an exclusive option; this PPO plan did not cover ser-
vices from nonPPO providers except in an emergency. The other three
employers offered a PPO as an option in their standard indemnity

plans, with the level of cost sharing lowered when PPO providers were
used.

Table 1
EMPLOYER AND PPO CHARACTERISTICS

No. Covered No. PPO Type of MD Fee

Employer Location Employees PPOs Organizer Plan Discounts
A Ohio 2,600 2 Hospital Enroll  10%-20%/None
B Ohio 2,100 1 Hospital Enroll None
C Florida 22,000 1 Insurer Option 20%-30%
D Florida 18,000 1 Insurer Option 20%-30%
E California 18,000 1 Hospital  Option None




INCENTIVES TO USE THE PPO

As Table 2 summarizes, the employers differed in the size of the
PPO incentive they incorporated in the benefits design of their indem-
nity plans. None offered expanded coverage (e.g., preventive services)
as an incentive to use the PPO. In all cases, PPO benefits were better
than the benefits previously available in the indemnity plan.

Employer A added its two enrollment PPO plans in mid-1983. This
employer offered two traditional indemnity plans: the “basic” plan,
with comprehensive coverage, and the “deductible” plan, with a $150
individual deductible and 20 percent coinsurance rate. The premiums
for the basic plan were three times as high as the premiums for the
deductible plan ($49 versus $14 per month for single coverage and $129
versus $42 for family coverage). The PPO plans’ benefits for nonPPO
services matched the deductible plan, as did the premiums. However,
the employee could avoid the deductible and coinsurance by using PPO
providers. Employer A also offered several HMOs, with employee
premium contributions similar to those for the PPOs.

Employer B was the only one to include as an enrollment option an
exclusive provider organization (EPO). EPOs differ from PPOs in that
they do not cover services provided by nonPPO providers, except for
emergency care. This employer also offered a standard indemnity plan
that provided full coverage under the basic plan and imposed a $100
single and $250 family deductible and 20 percent coinsurance rate
under the major medical plan. The EPO plan did not include the
deductible, but otherwise had similar cost-sharing provisions. In

Table 2
DIFFERENCES IN COST-SHARING: NONPPO COMPARED WITH PPO

Deductible Coinsurance

Services Subject
Employer NonPPO PPO NonPPO PPO to Cost-Sharing

A $150/$300 $0 20% 0% Al
B $100/$250 $0 20% 20% Physician

C $100-8400/ $0 20% 0% Al
$200-$800

D $150/$300 Same 20% 0% Outpatient and
inpatient without
second opinion program

E $100/$300  Same 20% 10% Physician




addition to the standard and EPO indemnity plans, the options
included two HMOs. Indemnity coverage carried a small premium for
family coverage if the employee had less than five years of service; no
premiums were charged for HMO plans or for longer-term employees.

Employees in group C could choose between six HMOs and the
PPO-option indemnity plan. Employees paid nothing for their own
coverage, but they paid the full premium for dependent coverage. The
average employee contribution for dependent coverage was approxi-
mately $100 a month for an HMO and more than 2.5 times that
amount for the indemnity plan. Not surprisingly, only 24 percent of
the employees carried dependent coverage. Those choosing the indem-
nity plan faced an individual deductible equal to 1 percent of their
salary ($100-$400), with a maximum of $800 per family, and 20 per-
cent coinsurance unless they used PPO providers, in which case they
paid nothing. The maximum on out-of-pocket expenses was 4 percent
of salary but not more than $1,600. This nonPPO benefit changed at
the same time the PPO option was added; before then, the deductible
was $100.

Employer D, located in the same area as employer C, also offered a
number of HMOs and a PPO-option indemnity plan, but the premium
savings from selecting an HMO were far less (an average of $37 for two
or more dependents in an HMO versus $59 in the indemnity plan).
Compared with the first two employers, the PPO incentive was smaller
because the employee still had to pay the $100-$150 deductible. How-
ever, the 20 percent coinsurance rate (paid on amounts up to $2,000
per employee and $1,000 per dependent) was waived for PPO providers.
Hospitalizations subjected to a second opinion were fully covered under
both the nonPPO and PPO options; nonPPO hospitalizations without
a second opinion required the same copayments as outpatient services.
Finally, in 1986 the previously limited mental health benefit was
expanded from $20 per visit to 80 percent of allowable charges up to
$1,000 and $40 per visit up to $2,000.

The last employer offered the smallest incentive to use the PPO
option in its indemnity plan: a decrease in the coinsurance for physi-
cian services from 20 to 10 percent. The $100 deductible remained
unchanged and inpatient care was fully covered regardless of the pro-
vider used. This employer also offered three HMOs. Also in 1986,
major changes were made in the coverage for mental health providers.
The reimbursement rate was kept at 80 percent, but only up to 12
visits per year; an additional 23 visits were covered at 60 percent. Pre-
viously, the plan covered a maximum of 20 visits.



SIZE OF PPO NETWORKS

In 1985, when our post-PPO data were collected, the two PPOs
offered by employer A and, for one of them, by employer B each con-
sisted of a network of a half-dozen hospital-based PPO networks.
They had approximately 1,200 and 350 physicians under contract,
respectively. The PPO offered by employers C and D was very large;
in 1986, it had 14 hospitals and 1,200 providers under contract.
Employer E’s PPO was the smallest, with a single hospital and approx-
imately 300 providers in 1986.

UTILIZATION MANAGEMENT PROGRAMS

During the period being studied, each of the PPOs operated a utili-
zation management program that included prior authorization for hos-
pital admissions and concurrent review of hospitalized patients but
limited retrospective review or review of ambulatory care. Unlike at
least some other PPOs (see Gabel et al., 1987), none had developed the
capability to profile physicians’ practice patterns. The concurrent and
retrospective reviews that were undertaken used the reviewer’s judg-
ment rather than quantitative guidelines to identify potential cases of
excessive use. Consultation rather than nonpayment was the enforce-
ment mechanism.!

1See the case histories in Rolph (1989) for further details on benefits structures, pre-
ferred provider panels, and utilization management programs.



II. DATA AND METHODS

GENERAL APPROACH

Our analytic methods are based on the premise that individuals ini-
tiate their use of health care services but that, once in care, the physi-
cian becomes a major decisionmaker. The individual’s decision to
obtain care is based on his general health status and whether he
becomes sick as well as the cost to him of the care. The RAND Health
Insurance Experiment results clearly show that the demand for health
care varies with cost sharing, at least for outpatient services (Manning
et al., 1988, and Keeler et al., 1988).

Once a person has entered into an episode of care, the physician (or
other provider) becomes his agent for identifying treatment options.
To a varying extent, depending on individual preferences and
knowledge about medicine, the choice of treatment is also determined
by the patient. Cost sharing clearly affects the level of ambulatory
care used but has less effect on the level of inpatient care, once care
has been initiated (Manning et al., 1984).

Our approach to analyzing utilization and costs reflected the obser-
vation made above that beneficiaries and providers have different roles
in initiating and continuing care. We first estimated the PPOs’ effects
on individual’s use of care and then estimated the PPOs’ effects on the
level of care conditional on use.! We hypothesized that the lower cost
sharing imposed under the PPO, especially in plans that waive the
deductible when PPO providers are used, would increase the probabil-
ity that a person would have some care. For the same reason, users of
PPO providers might be expected to use at higher levels. However, if
provider selection and utilization review are effective in lowering costs,
the PPO could lead to lower levels of use.

An analysis of participation in these PPOs failed to uncover evi-
dence of self-selection based on health status or prior utilization, prob-
ably because all but one of the PPOs maintained freedom of provider
choice at the point of service (Hosek and Marquis, 1989). However, we
took several steps to control for selection effects in the utilization
analysis. First, in estimating the PPOs’ effects on differences between
PPO and nonPPO participants in the probability of having some use,
we used the predicted probability of being a PPO participant instead of

'This mode] is similar to the one developed for analyzing the Health Insurance
Experiment data (Duan et al., 1982).



an actual participation variable that might reflect unmeasured differ-
ences in expected utilization. Second, we controlled for prior utiliza-
tion for all persons who were covered in the pre-PPO year. Finally, we
estimated separate effects for individuals who: (1) used PPO providers
before and after the PPO was implemented and (2) switched from
nonPPO to PPO providers, presumably in response to the PPO incen-
tives. The first group had no financial incentive to initially prefer
PPO providers and therefore should be less prone to selection effects
than the second group.

The remainder of this section describes our data, measures of PPO

participation, and estimation methods. The results are described in the
following section.

DATA SOURCES

The analyses reported here use data from three sources: an
employee survey conducted by the project, personnel records, and
claims records. The latter two sources included records for all individ-
uals employed during the three years before and after the PPO was ini-
tiated and, in the case of the claims records, enrolled in an indemnity
plan. We did not have any utilization data for HMO enrollees, who
are not included in any of the analyses reported here.?

We fielded the survey to obtain information not available from
existing sources on family composition, other health insurance cover-
age, regular sources of care, health status, satisfaction with care
received under the employer plans, family income, education, and other
variables likely to affect plan enrollment and health care utilization.
The survey questionnaire asked a similar battery of questions for the
employee and, if present in the household, the employee’s spouse and
child. For households with more than one child, the respondent sup-

plied information for the child who generally used the most health
care. -

Employee Survey

The survey sample was drawn from the personnel records for all
employees living in the areas served by the PPOs. In creating the sam-
ple frame, we deleted employees who: (1) had retired or terminated
before the end of the study period, (2) waived health coverage, (3) were

2Since the five employers experienced almost no HMO disenrollment during the two
post-PPO years, we do not believe that the addition of a PPO option had any significant
effect on HMO utilization.
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not eligible for health benefits (generally because they worked part-
time), or (4) lived outside the metropolitan area primarily served by the
PPO (defined by three-digit zip code). Only employers A and B had a
significant number of uncovered employees (18 percent and 24 percent,
respectively), who apparently waived coverage because these employers
required a contribution for employee coverage.

At the three largest employers (C, D, and E), we sampled 3,200
employees, including some HMO enrollees. Employers A and B each
had fewer than 3,200 covered employees living in the target area in
1985. For employer A, we surveyed all indemnity plan enrollees and a
sample of HMO enrollees. Since employer B had a low HMO enroll-
ment rate (7 percent), we surveyed all employees.

For each sampled employee group, the final sample allocation
represented a compromise between the sample allocations that would
be optimal for each of the two primary analyses in which the survey
data would be used: (1) predicting plan choices and (2) predicting the
differences in the costs of care under the PPO and nonPPO options.
Achieving this compromise required several steps. First, we deter-
mined the optimal allocation for analyzing enrollment in HMO com-
pared with indemnity plans. Then we designed a second sample alloca-
tion for analyzing health care costs for indemnity plan enrollees, which
would depend on participation in the PPO option as well as cost differ-
ences between PPO and nonPPO users. Finally, we measured the
losses in efficiency as we departed from each optimal sample and chose
the final sample allocation that resuited in equal percentage losses.

In selecting the survey sample, we stratified the employees who had
enrolled in one of the employer’s plans according to:

1. The type of plan (HMO or indemnity) selected in 1985, the
first or second full year of the PPO option, compared with the
type of plan in the year before the PPO became available (if it
did).

2. Hire date: after PPO implementation, two years before the
PPO, more than two years before the PPO.

This results in ten strata: four plan groups (HMO-HMO, HMO-
indemnity, indemnity-HMO, indemnity-indemnity) for employees hired
well before PPO implementation, the same four plan groups for
employees hired up to two years before the PPO, and two plan groups
(HMO, indemnity) for new employees. As described above, the stratifi-
cation by plan type was designed to provide an efficient sample for
estimating the two types of models. Ordinary random sampling would
have given us too few indemnity plan enrollees for reliably estimating
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PPO participation and utilization and more HMO enrollees than
necessary to analyze HMO-indemnity plan choice with the target level
of precision.?

In the final samples for each employer (except B), approximately 20
percent were HMO enrollees and 80 percent were indemnity plan
enrollees. Since HMO enrollment rates in these groups varied between
35 and 54 percent, this represented a significant undersample of the
HMO strata. Similarly, 35 percent of the respondents were new
employees hired since the PPO was implemented, compared with 6-17
percent of all employees. After deleting employees who became ineligi-
ble between the date the personnel records were extracted and the sur-
vey date, the final sample sizes were as shown in Table 3. The
analyses in this report exclude the 1,250 HMO enrollees.

At four of the five employers, we sent at least three mailings to the
sampled employees. The fifth employer (B) allowed us to complete
only the first mailing. We mailed to home addresses at employers A
and E and through the internal mail systems at employers C and D.
The first mailing included a questionnaire and cover letters from
RAND and the employer. The second mailing consisted of a postcard
reminder approximately one week later. The final mailing, sent only to
nonrespondents, included a second questionnaire.

Table 3
SAMPLE SIZES FOR EMPLOYEE SURVEY BY EMPLOYER

Mailing Sample Number Response

Employer Date Size® Returned Rate, %°
A 6/86 2,556 1,483 58
B 11/86 1,921 473 25
C 5/86 3,169 1,476 47
D 7/86 3,114 1,580 51
E 6/86 2,969 1,816 61
Total — 13,621 6,828 51

®Exciudes 378 employees who were ineligible for insurance or
no jonger employed.
Rates calculated after excluding a total of 121 undeliverable
surveys.

3Stratifying by hire date allowed us to oversample new employees. Other studies have
shown that new employees, fewer of whom have established provider relationships, are
more likely to select new health care options that restrict provider choice. At the low
rates of employee turnover we observed in the personnel records, a random sample would
have included too few new employees to estimate differences in plan choice by tenure.
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Response rates after three mailings were low, between 40 and 55
percent. Mailing through internal mail systems proved particularly
unproductive, in part because the mailing schedules could not be con-
trolled. To improve response rates, we sent a third questionnaire to
nonrespondents in groups C and E and conducted a telephone follow-
up for group A. The final response rates are shown in Table 3. For
the four groups that received a complete set of mailings, the rates
ranged between 47 and 61 percent, with an overall average of 54 per-
cent. The response rate for group B, which received only the first
mailing, was much lower—24 percent.

To determine whether the responses were biased, we calculated
response rates by age, plan enrollment (HMO compared with indem-
nity), job tenure, and pay level. The rates differed only by income
level, with employees paid more than $30,000 a year averaging a 17
percent higher response rate across all sites. The personnel records did
not indicate the employee’s level of education, but we believe that the
observed differences by income reflect higher response rates for more
highly educated employees.

Personnel Data

The personnel records from which we drew the survey sample pro-
vided information for each employee on date of first employment, age,
sex, salary level, job location, health plan enrollment, and type of cov-
erage (typically single, one dependent, two or more dependents). Three
of the five employers were able to give us this information for each of
the pre-PPO and post-PPO years, but the other two employers lacked
complete historical records. Where available, we used these records to
determine the survey respondents’ health plan in each year, dependent
coverage, length of employment, and annual salary.

The information on dependent coverage was limited; some records
indicated whether the employee covered no, one, or two plus depen-
dents, but other records did not distinguish family coverage by the
number of covered dependents. To identify individual covered depen-
dents in the full sample and estimate their number, we merged the per-
sonnel records with the claims records. If one dependent was covered
but no claims were found for that person in any year, we created a
dependent record with no utilization. A similar action was taken for
employees with coverage for two or more dependents but no claims or
claims for only one. Although this correction decreased the number of

*The 47 percent response rate at employer C was due to a vacation period falling at
the end of the survey period.
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dependents not counted, we probably underestimated the total humber
covered. However, we also may have included some dependents in
some years whose coverage was terminated without changing the
employee’s category of coverage.

For employee group B, the lack of historical personnel files forced us
to assume that employees who were in the indemnity plans in the
second post-PPO year were in them in the other two years if they were
employed then. A similar assumption was required for employer D for
the pre-PPO period only. HMO enrollment was very small and stable
in group B and increasing in group D. Since similar circumstances led
to minimal HMO disenrollment in the other three groups, the assump-
tion of continuity in enrollment seems justified. However, we also had
to assume that employees did not change their dependent coverage.
This almost certainly led us to further misestimate the number of
dependents covered in the earlier years.

MEDICAL CLAIMS RECORDS

Each employer also arranged for us to receive the claims records for
the pre-PPO year and two post-PPO years. For the two employers
who initiated their PPOs in mid-year (A and E), we used the last full
year and next two full years of data. For two of the employers, both
the claims processor and the record format remained constant
throughout the period. However, the records for the other employers
came from more than one data system and, in some cases, more than
one claims processor. In editing these data and deriving analytic vari-
ables, we tried to be as consistent as possible across data files.

From the claims records, we created a line-item file that we subse-
quently aggregated for each individual to create the following variables
by year (data on charges and reimbursements were adjusted to 1985
dollars using the medical component of the Consumer Price Index):

Number of physician visits,

Total charges for ambulatory physician visits,

Number of inpatient days,

Total charges for inpatient care, including physician charges,
Number of mental health visits (to physicians and other provid-
ers),

Total charges for ambulatory mental health care services,
Number of mental health inpatient days,
Total charges for inpatient mental health care services,
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e Total charges for all services (lab and x-ray services, and non-
physician providers), and
o Total payments made under the plan for all services.

We excluded visits to nonphysician providers in our measures of
ambulatory use because these providers did not supply procedure codes
by which we could distinguish providers offering standard ambulatory
care from the other types of providers. Altogether, the deleted services
(including drugs and supplies) accounted for less than 5 percent of the
claims dollars. However, for mental health care, we included nonphysi-
cian providers because their records included diagnosis and procedure
codes. Mental health services were defined to be those with a mental
health ICD9 diagnosis code or a mental health CPT4 procedure code,
or identified as having been provided by a psychiatrist or psychologist.
Substance abuse services were included in these variables. Thus,
ambulatory physician visits and charges include psychiatrists but not
other mental health providers, whereas mental health visits and
charges include all mental health providers.

In general, we were able to identify services provided in the pre-PPO
year by providers who joined the PPO and by PPO providers in the
two post-PPO years. However, the files did not identify the provider
as PPO or nonPPO in the first year for employer C and in all years in
the optional PPO plans at employer A.

The claims processors generally told us that the charges billed by
PPO providers typically incorporated any negotiated discounts. How-
ever, where this was not the case, we cannot distinguish between
charges that exceeded the negotiated rate and charges not allowed for
other reasons. Therefore, we did not attempt to estimate the size of
the discounts from the claims records.

For all but employer A, we were able to link the claims records for
each individual with the personnel and survey records for his or her
family. This gave us two working files: one for all employees enrolled
in an indemnity plan and a second for just those who were surveyed.
For employer A, we were unable to link hospital claims for the most
popular of the two traditional indemnity plans or to develop measures
of use by type of service. As described below, we had to modify our
analysis methods for this employer. Because of missing records, we
analyzed only the first full post-PPO year, which covered the period
from six to eighteen months after the PPO started.

Finally, the claims files for employer B in the first post-PPO year
appeared to be incomplete. Therefore, we have limited our analysis to
the second post-PPO year for this group.
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SUMMARY OF DATA LIMITATIONS

Table 4 summarizes the most important data limitations for each
employer. The absence of provider identifiers in employer C’s pre-PPO
claims records did not require any alteration in our analytic methods.
However, as described below, data limitations did force us to conduct a
more limited analysis for employers A and B.

IDENTIFYING PPO PARTICIPANTS

For the two enrollment PPOs offered by employers A and B, we
defined PPO participants to be those who enrolled in the PPO.
Employees who enroll in either of employer A’s two PPO plans were
covered for nonPPO services, but survey data showed that the vast
majority of enrollees did use PPO providers. The PPO plan offered by
employer B excluded nonPPO services.

Measuring PPO participation in the optional PPOs, however, was
more difficult because individuals in these PPOs could decide whether
to visit a PPO provider each time they used health care. For the
optional PPOs, we developed two different approaches to identifying
participants: one based on the usual source of care reported in the sur-
vey and the other based on the actual providers used from the claims
records. The survey measure can be defined for many who did not use
health care as well as those who did, but the claims measure is avail-
able only for persons who filed claims.

Table 4
DATA LIMITATIONS BY EMPLOYER

Employer Survey Data Personnel Data Claims Data
A Does not list covered Hospital claims not linkable;
dependents incomplete beyond 18 months
post-PPO; no PPO provider
indicator
B Limited by small Not available before second Incomplete for first
sample and low post-PPO year; no post-PPO year
response rate dependent information
C PPO providers not  No dependent information
identifiable pre-PPO
D No dependent information

E No dependent information
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Participation Based on Usual Source of Care

For the optional PPOs, we classified an individual as a PPO partici-
pant if he or she identified a PPO provider in response to a survey
question about usual source of care. If the respondent was able to
name a regular provider, we determined from the PPO directories
whether that provider was a member of the preferred panels. Some
respondents could not give a name, but indicated that they had a regu-
lar provider who belonged to the PPO; we classified them as PPO par-
ticipants. Finally, those who did not have a usual source of care but
indicated that they would use a PPO provider if they had a problem
were also considered to be participants. The survey also allowed us to
determine whether PPO participants had a PPO provider as their usual
source of care before the PPO option was added to their benefits plan.

The survey questionnaire included a parallel set of questions on
usual source of mental health care. Initially, we hoped to define a
separate PPO participation indicator for mental health, but few
respondents could identify a usual source for this category of care or
even identify how they would find a provider if needed. Therefore, we
used the general PPO indicator variable for mental health care as well
as health care in general.

Even with the survey information on usual source, we were unable
to construct a measure of PPO participation for 11 percent of the
potential participant pool (indemnity plan enrollees). These individu-
als did not have a usual source of care and did not know from whom
they would seek treatment for a medical problem; as expected, they fre-
quently are nonusers.

Participation Based on Providers Used

For the optional PPOs, we also identified for each individual with
claims whether the majority of use in each of the post-PPO years was
from PPO or nonPPO providers. Similarly, with the exception of
group C, we were able to determine whether use in the pre-PPO year
was primarily from providers who joined the PPO or providers who did
not join. In a given year, approximately 30 percent of the indemnity
plan enrollees did not use health care or file claims and therefore could
not be classified as PPO or nonPPO users from the claims records.

The specific definition of the participation measure varied for the
type of service being analyzed. For analyzing hospital days and expen-
ditures, we defined PPO users as those who had more PPO hospital
days than nonPPOQ hospital days; since few persons had more than one
hospitalization, mixed use was rare.
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For physician and mental health services (visits and expenditures),
we defined PPO users as those with the majority of their physician
visits or mental health visits, respectively, to PPO providers. Physi-
cian visits were the most likely service to show mixed PPO and
nonPPO use; for these services, approximately 60 percent had either all
PPO or all nonPPO use and only 20 percent had 50-75 percent of their
visits in the more commonly used category.

Comparison of the Two Measures

In the two post-PPO years for the three optional PPOs, one-third of
the survey respondents who could be classified both ways were classi-
fied as PPO participants using one measure and nonPPO participants
using the other. Close to the same number reported a PPO usual pro-
vider and used nonPPOQ providers as reported a nonPPO usual provider
and used PPO providers. Even those who actually named a usual pro-
vider were almost as likely to be reclassified based on actual use.

There are a number of reasons for the inconsistency between the
two participation measures. It is not unusual to observe differences
between intentions and actual behavior. The survey responses were
given during or just after the second post-PPO year. Some respon-
dents may have intentionally changed their minds later when they
sought care. Across the three employee groups, about 20 percent of the
indemnity plan enrollees were already using a panel provider before the
PPO became an option; that fraction increased to almost 50 percent
afterward. Therefore, it is likely that some of the inconsistent classifi-
cation resulted from inadvertent provider selection. In particular, some
nonPPO users who switched providers or sought care for the first time
may have unintentionally chosen a PPO provider. Finally, some
detailed cleaning of claims with a subset of diagnoses has uncovered
occasional provider coding errors in the claims records.

ESTIMATION METHODS

As we described at the beginning of this section, we estimated a
two-part model of health care use. Here, we describe the methods used
for employers C-E, from whom we had the most complete data. Then
we describe how these methods had to be modified for employers A and
B because of the data limitations shown in Table 4.
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Estimation Model for Employers C~E

The first part of the model concerns the probability that a person
would have nonzero use during each post-PPO year. Note that we can-
not distinguish persons with no use from persons who used but did not
file a claim with these plans. If i represents the individual enrollee, j
the employee group, and k the type of service (inpatient, ambulatory
physician, or ambulatory mental health), then the relationship we
estimated was of the form:

Aijr = Ajp(Pi, Q0 X))
where:

A = variable set equal to 1 if the individual had some use of the
service during the year,

P = variable set equal to 1 if the individual reported the PPO as
his usual source of care,

Q°= use in the pre-PPO year, measured by the number of physi-
cian visits,

X = vector of other personal characteristics: age, income, sex,
length of employment, and education.

Since the dependent variable is dichotomous, we used logistic regres-
sion techniques to estimate the parameters in this relationship.

We used the PPO participation variable that was based on the
individual’s reported usual source of care for two reasons. First, it was
the only measure available for nonusers. Second, it measures the
individual’s expectations about using PPO providers and expectations
about the costs of care.

It is possible that PPO participation and the use of health care ser-
vices are endogenous; if so, participation would be correlated with the
error term in the estimated equation for utilization and the coefficient
on the participation indicator P would provide a biased estimate of the
effect of PPO participation on health care use behavior. To correct for
this bias, we used a two stage least squares approach and substituted
the predicted probability of PPO participation for the PPO indicator
variable. For each individual, the PPO participation probability was
predicted using regression coefficients estimated from the survey data.’
We actually included two predicted participation variables, one for

SFor a description of the analytic techniques used to determine the predicted proba-
bilities, see Hosek and Marquis (1989). The explanatory variables used in the logistic
regressions for regular source of care included: age, sex, education, length of employ-

ment, other insurance coverage, self-reported health status, and regular source of care
before the PPO.
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individuals who reported a usual source of care and another for those
who had no regular source. Most of the latter were nonusers, but we
predict high probabilities of PPO participation for them because a large
percentage of those without a ‘regular provider indicated that they
would use the PPO if they needed care. The interaction term allowed
us to separate persons who had no idea where they would go for care
from those who either reported a usual source or were able to indicate
how they might find one.

To test the sensitivity of our results to the use of predicted PPO
participation probabilities, we reran these regressions with the PPO
participation indicator variable. The resulting coefficients are included
in Appendix A. Qualitatively, the results were unchanged but the coef-
ficients are lower for the one employer with significant estimated PPO
effects for outpatient general and mental health care.

The second step in our analysis was to determine the differences in
the level of use for the subset of enrollees who were users. Using the
larger claims-based data set and information on whether the individual
primarily used PPO or nonPPO providers, we estimated regressions for
the quantity and cost of use for each type of service. For inpatient ser-
vices, quantity was measured by the number of inpatient days in the
year. For ambulatory services (physician and mental health), quantity
equaled the number of visits. For each of the three services, costs were
measured by charges; for all services combined, we also estimated an
equation for the level of reimbursement. We used ordinary least
squares to estimate the parameters in the following models:®

Qijr = Qjn(Pix, Q%, Z; | Ay = 1)

Cijp = Cip(Piy, @3, Z; | Ajjr = 1)
where (the other variables are as previously defined):

Q = the quantity of service used during the year,

P = variable equal to 1 if the individual primarily used PPO pro
viders,

Z = vector of other personal characteristics: age, income, sex, and
length of employment,

C = the charges for the services used.

SIn the equations for dependents, we also used a maximum likelihood method that
allowed us to adjust for any correlation between family members. We report the max-
imum likelihood coefficients here, but the ordinary least squares results were similar.
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The regressions on quantity and cost were estimated using both a
log transformation of the dependent variables and the untransformed
variables. The log transformation is often used in analyzing health
utilization data because they are distributed with a long tail and
approximately fit the log normal distribution. However, in this case,
the untransformed specification gives us an unbiased estimate of the
mean differences between the PPO and nonPPO groups’ utilization.
Moreover, the log transformation gives high users less weight relative
to low users, thus de-emphasizing those individuals on whom the PPO
targets its utilization review. Since we based our findings on the
untransformed data, we investigated the effects of outliers on our
results. The findings were essentially unchanged when outliers were
deleted.

The PPO participation variable differs from the one used in the first
equation. It indicates those individuals who obtained a majority of the
type of care being analyzed from PPO providers. We used this mea-
sure instead of the measure based on regular source of care because:
(1) It was the only measure available for the full claims file and (2) the
increased decisionmaking role of physicians at this stage increased the
desirability of accurately identifying the providers actually used. We
attempted to use two stage least squares to estimate this model, but the
more limited data available for the claims file sample did not support
this approach. Therefore, the PPO variable in all of the level of use
equations is the indicator for actual participation. Given the increased
role of providers, we expect that the correlation between participation
and level of use is weaker than for the propensity to use.

Prior utilization was included in both the propensity to use and level
of use equations. We used the number of physician visits in the pre-
PPO year to measure prior utilization in equations for ambulatory and
inpatient care as well as total charges and reimbursements. The
number of mental visits in the pre-PPO year measured prior utilization
in the equations for mental health care. Those who were not covered
throughout the pre-PPO year had zero prior utilization, but a new
employee (or dependent) dummy variable was included to measure an
average effect for these individuals.

Following this framework, we conducted separate analyses for each
‘site, post-PPO year, and type of service and for employees and depen-
dents. As we described above, the utilization levels estimated from the
claims records are subject to greater measurement error for dependents
than for employees.
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Differences in Estimation Model for Employers A and B

We used essentially the methods just outlined to analyze the data
from employer B. However, we used actual enrollment to identify PPO
participants and analyzed only the second post-PPO year.

For the other employer with enrollment PPOs (A), data limitations
forced us to modify our methods. Hospital data for the basic indem-
nity plan that could be linked to the other records were available only
for the second post-PPO year. However, other portions of the data for
this year were missing. Therefore, we limited our analysis to the first
post-PPO year, which was actually six to eighteen months after the
PPO started. We calculated the average hospital use in the second
post-PPO year and imputed that value (in 1985 dollars, as were the
other data) to each enrollee in the basic plan. To measure prior use at
this site, however, we used nonhospital expenditures, which did not
suffer from missing data problems.

Using these methods, we were able to estimate “any use” and total
“level of use” equations, with level of use measured by expenditures.
However, since hospital expenditures for the basic plan enrollees were
imputed at the average level, we do not have meaningful estimates of
the standard errors for either the trend estimates or regression coeffi-
cients in the level of use model.

For both employers A and B, the employee groups were too small for
an analysis of mental health care use. Given the small proportion of
covered individuals who use such care and the high variance in their
use, our estimates of PPO effects would be too imprecise to draw
meaningful conclusions.



III. RESULTS

This section reports first on the results for the three optional PPO
plans (employers C-E). As we discussed in the previous section,
because these are also the three largest employer groups and did not
suffer data limitations, more detailed analyses were possible. In partic-
ular, they were the only groups for which we had adequate data to con-
duct mental health analyses. The results for the enrollment PPOs
(employers A and B) are presented at the end of the section.

OPTIONAL PPO PLANS: EMPLOYERS C, D, AND E

To put our utilization and cost results in context, we first deter-
mined overall trends in utilization for each employer by calculating
average utilization rates for all individuals who were covered by the
indemnity plans throughout the pre-PPO and post-PPO years. These
figures, which include both PPO and nonPPO users, were estimated
from the merged claims and personnel record files. As we described in
the previous section, we were not able to accurately identify covered
dependents who did not file claims in any of the three study years.
Therefore, the estimates for employees, shown for the optional PPOs
in Table 5, are likely to be more accurate than those for dependents,
shown in Table 6.!

Trends for Employees

For employees in all three optional PPO groups, the proportions
who used at least some services for which claims were filed were higher
in the second post-PPO year than they were in the pre-PPO year, but
the proportions hospitalized were lower. Interestingly, hospitalization
rates declined even in group E, which already had a rate that was
noticeably lower than in the other two groups. This group, however,
had the smallest increase in the proportion filing a claim (three percen-
tage points instead of 10 or more percentage points) and the proportion
actually fell between the pre-PPO and first post-PPO year.

YThe inability to identify covered dependents did not affect our estimates of differ-
ences in health care use resulting from the PPO. We estimated the PPOs’ effects on the
probability of using some health care from the survey data, which listed the covered
dependents in each family.

22
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Groups C and D experienced a substantial increase in ambulatory
use over the three-year periods studied. By the second post-PPO year,
total charges for outpatient services were about 50 percent higher in
both groups; the visit rates were 50 and 75 percent higher, respectively.
In contrast, ambulatory use in group E first increased and then fell
back to approximately the pre-PPO levels (although the average outpa-
tient charges for employees were 11 percent higher). The lower hospi-
talization rates were generally accompanied by decreases in the average
inpatient charge per person, but the second-year difference for employ-
ees was significant only for group C.

The average total charges and average total reimbursements for
employees, adjusted to 1985 dollars, remained relatively constant
throughout the study periods. The only significant change occurred at
employer D; in the second post-PPO year, charges were significantly
higher than in the pre-PPO year and the increase in reimbursements
was significant at the 0.10 level. This increase occurred entirely in the
second post-PPO year.

Trends for Dependents

The proportions of dependents with some use generally showed the
same patterns of change as we observed for employees. At employers C
and D, dependents also experienced a sharp increase in outpatient use.
In contrast, the patterns of change in charges and reimbursements for
dependents differed from the patterns observed for employees, but we
again caution that the dependents’ figures are subject to error. Qur
estimates show that dependents’ charges and reimbursements declined
in groups D and E and may have increased only in group C.

Trends in Mental Health Use for Employees

Table 7 shows similar estimates of mental health care use for
employees; mental health estimates for dependents are not presented
because the low number of users made these estimates particularly
unreliable. For the same reason, we have omitted inpatient mental
health expenditures for employees.

Use of outpatient mental health services, as measured by visits and
charges, increased by substantial amounts in employee groups C and D;
these increases appeared to result primarily from an increase in the
proportion of users. In contrast, although there appears to have been
some increase in the number of users in group E, both visits and
charges per capita declined in the second post-PPO year. As described
in the first section, the employer redesigned its mental health benefits
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at the beginning of this year; the coinsurance rate decreased from 80
percent to 60 percent after 12 visits, but the maximum number covered
increased from 20 to 35. The findings of lower mental health care
costs are consistent with the expected response to increased cost shar-
ing by beneficiaries under this plan.

Differences in Use Between PPO and nonPPO
Employee Participants

Thus, the years from just before through two years after the PPO
was added to the indemnity plan generally were accompanied by
increased use of ambulatory services and decreased use of hospital ser-
vices in all employee groups, and either increased or decreased use of
mental health services, depending on the group. To determine the role
that the PPO played in these changes, we conducted a multivariate
analysis of the health care use of PPO and nonPPO participants, using
the methods described in the previous section. The multivariate
analysis allowed us to control for personal characteristics other than
PPO participation, including age, income, sex, education, length of
time with employer, and pre-PPO utilization for individuals enrolled in
the plan in the pre-PPO year. A complete set of results—coefficients
and standard errors for the logistic regressions of any use and the ordi-
nary least squares regressions of levels of use—may be found in the
appendixes.

Table 8 summarizes the estimated differences between PPO and
nonPPO employee participants in the proportion using each type of
service and, conditional on some use, the quantities of and charges for
the services. The three types of services are hospital services, all
ambulatory physician services (including those provided by psychia-
trists), and ambulatory mental health services (including those pro-
vided by psychiatrists and nonphysician mental health specialists).
The quantity of hospital services (including inpatient psychiatric care)
is measured by the number of days and the quantity of ambulatory ser-
vices is measured by the number of visits. The coefficients and stan-
dard errors for the regressions upon which Table 8 is based are
reported in Appendixes B and C. As we discussed in the previous sec-
tion, we also estimated these coefficients using the actual indicator
variable for PPO participation instead of the predicted probability of
participation. The estimated PPO effects, reported in Appendix A, are
similar to the effects shown in Table 8. The only significant differ-
ences between PPO and nonPPO participants, which occur at employer
C and employer D for mental health care in year one, are estimated to
be slightly lower using the actual participation indicator variable.
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Any Use of Services. As described in Sec. II, PPO participation
for individuals who used no health care was available only from the
survey. Therefore, this component of our analysis was based on the
smaller sample of survey respondents.

The first and fourth columns in Table 8 show for the first and
second post-PPO years, respectively, the estimated difference for PPO
participants in the proportion with at least some use of each service.
The comparison group is nonPPQ participants. For each type of ser-
vice and group, the estimates are calculated from the logistic coeffi-
cients and evaluated at the mean probability of use in the two post-
PPO years.

With the general exception of group C, PPO participants did not
differ significantly from nonPPO participants in the probability of
using some services. The biggest differences in the proportion of enrol-
lees with any use were at employer C. Here, PPO participants in the
first year were significantly more likely to have some ambulatory care
and be hospitalized but less likely to have some mental health care. By
the second year, the higher hospitalization rate had all but disappeared
and the mental health difference had become insignificant. However,
PPO participation was still associated with a significantly higher prob-
ability of ambulatory care use.

Since the patient initiates use of services, differences in the propor-
tion of enrollees who use health care tend to reflect different rates of
illness or the propensities to seek care for illness or prevention. By
using the predicted PPO participation probabilities and controlling for
pre-PPO use (as well as age and sex), we have tried to control for the
propensity of illness. Since employers D and E maintained their
deductible for PPO service, the beneficiary typically paid the full cost
of his first visit. For these two employers, the lower copayments for
PPO participants had far less effect on whether the first visit was
made than they did on later visits after the deductible had been
exceeded.?

As shown in Table 8, although for two employers the probability of
having any outpatient mental health care fell significantly in the first

post-PPO year, none of these differences were significant for the
second year.

2Keeler et al. (1974) developed a model of health care demand under deductibles. The
model assumes that the individual takes into account his increasing probability of
exceeding a deductible and facing a lower price of care with each visit. Keeler et al.
(1988) simulated the effects of the deductible on demand for services using data from the
Health Insurance Experiment. They conclude that even small deductibles ($100 in 1983
dollars) curb demand. At 25 percent coinsurance, total expenses with a $100 deductible
are 80 percent of expenses with no deductible; the ratio is similar with no coinsurance.
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In contrast to the other two employers, employer C waived the
deductible and all cost sharing for PPO providers. Therefore, it is not
surprising to find that those who were relying on the PPO were more
likely to be users. However, this result must be viewed with some cau-
tion because the absence of a deductible also guarantees that users file
claims. With a deductible, some users will not exceed the deductible
and file a claim.

Quantity and Cost Conditional on Use. To estimate PPO-
nonPPO differences in quantity and cost for users, we used the claims
files to obtain greater precision. As discussed in Sec. II, once an indi-
vidual has entered care, the level of services he uses is jointly deter-
mined with the physician. One of the major goals of a PPO is to lower
these levels through provider selection and utilization review.® There-
fore, regardless of the individual’s usual source of care, whether his
care is actually provided primarily by PPO or nonPPO providers will
affect his level of use.

The second and fifth columns of Table 8 indicate the estimated
differences in the quantity of services for PPO versus nonPPO users,
measured in days of hospitalization or visits. With only one
exception—year one for group E—the differences for hospital days were
insignificant. In contrast, PPO participants had consistently fewer
physician visits; these coefficients are significant below the 0.01 level.
Groups D and E had about four fewer physician visits each year; either
because the lack of a deductible increased claiming or the absence of
coinsurance offset some of the decrease in outpatient use, the decrease
in visit rates in group C was only half that of the other groups.

We also observe that PPO participants who had some mental health
use had fewer visits; for group E, the difference was significant only in
the first year, but for employers C and D it was significant in both
years. By the second year, these PPOs had no significant effects on
the probability of having any mental health care and the PPO panels
included an ample number of mental health providers; therefore, these
lower visit rates do not appear to reflect poor access to mental health
care. This conclusion is further strengthened by our finding that satis-
faction with access among PPO participants was no worse and some-
times better than for nonPPO participants gnd that individuals with
lower mental health status were, if anything, more likely to be PPO
participants (Hosek and Marquis, 1989).

The lower number of visits made by PPO participants who were
users generally resulted in significantly lower charges. However,

30ften, nonPPO providers are also subject to some review, but the PPO reviews are
usually more comprehensive and the providers have agreed in advance to comply.
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because of higher variances, our precision is lower in estimating differ-
ences in charges than in either days or visits; despite some large point
estimates, few of the measured differences in hospital charges were sig-
nificant even at the 0.10 level. However, differences in total ambula-
tory and mental health expenditures tended to be significant.

Distributions of PPO and NonPPO Service Quantities
and Charges

To get a better picture of the differences between PPO and nonPPO
utilization, Tables 9 through 11 give the percentiles of the distributions
of days, visits, and charges for the three types of services. In Table 9,
we see that, for two of the three PPO groups, the lower percentiles of
charges for PPO participants were actually higher than they were for
nonPPO participants. In almost every instance, the median values
were nearly identical but the highest percentiles were substantially
lower in the PPO for both expenditures and the number of days. Simi-
larly, PPO ambulatory physician services were distributed over a nar-
rower range, with higher use at the bottom and lower use at the top.
On the other hand, PPO mental health care use tended to be lower at
both ends of the distribution for each employer group.

PPOs attempt to control costs in three ways: by pre-selecting effi-
cient providers, by negotiating fee discounts, and through utilization
review. Our finding of fewer inpatient days and outpatient visits in
these PPO, especially for high users, rules out discounting as the only
source of cost control. Either through provider selection or utilization
review, the PPOs appear to have controlled utilization. Costs were a
factor in selecting hospitals for the preferred panel, but panel member-
ship was offered to all physicians on the selected hospitals’ staffs. It is
possible that this panel selection process identified low-cost physicians
and hospitals.

Prior PPO Provider Users Compared with Switchers to
PPO Providers

Another possible reason for the lower use observed in the PPO
groups is favorable selection. As an additional check, we reestimated
the level of use regressions with separate dummy variables for PPO
participants who used PPO providers in the pre-PPO year and prior
users of nonPPO providers (prior nonusers are omitted). The results
are summarized in Appendix F. If favorable selection in response to
the PPO incentives had occurred, we would expect to find lower use
and costs for those who switched from nonPPO providers, but not for



Table 9

DISTRIBUTION OF HOSPITAL DAYS AND CHARGES FOR HOSPITALIZED
EMPLOYEES BY WHETHER PPO HOSPITAL

Employer C Employer D Employer E

Percentile PPO Not-PPO PPO Not-PPO PPO Not-PPO
1. Length of Stay
First PPO Year

10 2 2 1 2 1 1
20 3 3 2 3 2 2
50 4 4 4 5 3 3
70 7 9 7 9 5 6
90 14 15 14 19 8 13
Second PPO Year
10 1 2 1 1 1 1
20 3 3 2 2 2 2
50 5 5 4 4 3 3
70 8 8 9 9 5 5
90 15 19 15 15 8 11
I1. Hospital Charges
First PPO Year
10 2130 1660 1900 1810 1610 1930
25 3050 2970 3020 2890 2930 3280
50 4870 5310 4890 4980 4190 5750
75 8220 10020 7620 8600 6420 8670
90 12030 16460 12600 12590 10170 16600
Second PPO Year
10 2200 1300 2230 1440 1690 1750
25 3320 2840 3180 2770 2890 2960
50 5280 5230 4790 4700 4740 4540
75 8670 8780 8630 9140 6150 7310

90 15270 17520 13700 17450 8490 14660
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DISTRIBUTION OF AMBULATORY PHYSICIAN VISITS AND CHARGES FOR

EMPLOYEES WITH PHYSICIAN USE BY WHETHER PPO PHYSICIANS

Employer C Employer D Employer E
Percentile PPO Not-PPO PPO Not-PPO PPO Not-PPO
I. Physician Visits
First PPO Year

10 1 1 1 1 1 1
25 2 1 2 1 1 2
50 4 3 3 5 3 5
75 7 9 6 13 6 13
90 13 22 13 31 12 32

Second PPO Year
10 1 1 1 1 1 1
25 2 1 2 1 1 3
50 4 4 4 5 3 6
75 8 10 8 15 5 16
90 14 26 15 32 10 30

II. Physician Charges
First PPO Year

10 85 70 80 80 50 70
25 190 160 190 230 100 170
50 440 450 450 570 240 430
75 980 1230 1050 1370 580 1180
90 1920 2840 2020 2560 1410 2620

Second PPO Year
10 100 60 90 80 40 60
25 230 170 220 210 80 130
50 520 500 500 600 200 350
75 1190 1580 1240 1510 480 900
90 2420 3430 2490 2790 1080 2020




Table 11

DISTRIBUTION OF AMBULATORY MENTAL HEALTH VISITS AND
CHARGES FOR EMPLOYEES WITH MENTAL HEALTH USE
BY WHETHER PPO PROVIDERS

Employer C Employer D Employer E

Percentile PPO Not-PPO PPO Not-PPO  PPO  Not-PPO
1. Mental Health Visits

First PPO Year
10 1 1 1 1 1 2
25 2 3 1 2 1 5
50 6 13 3 7 3 12
7% 18 35 11 27 9 25
90 39 56 17 46 22 49
Second PPO Year
10 1 1 1 1 1 1
25 2 4 2 3 1 3
50 7 14 7 10 2 6
75 21 36 15 25 13 16
90 39 65 26 38 22 30
IL. Mental Health Charges
First PPO Year
10 65 920 50 75 45 100
25 185 310 1256 185 100 260
50 525 1080 325 500 240 715
75 1710 2850 1110 1985 575 1635
90 3495 5240 1710 3440 2025 2610
Second PPO Year
10 70 105 50 100 35 920
25 170 400 180 300 55 210
50 740 1265 720 865 165 490
75 1950 3475 1575 2120 1195 1080

90 3700 6560 2280 3218 1950 1950
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those who stayed with PPO providers throughout. These PPO
“stayers” had no financial reason to prefer PPO providers in the pre-
PPO year. The results show that both PPO user groups had lower use
and costs. The sole exception was at employer C in the first post-PPO
year. In this case, use and costs were lower for switchers than for con-
tinuing PPO users, suggesting that initially there may have been some
favorable selection into the PPO. However, the differences disap-
peared in the second post-PPO year.

Use of Average Employee in NonPPO Compared with
PPO Option

To estimate the overall effect of the PPOs, combining changes in
the proportion of users and levels of use, we used the regression results
to predict the expenditures of an employee with average characteristics
and who did or did not use the PPO option. The results are shown in
Table 12. We were not able to calculate the standard errors for these
predictions because the two parts of the model—participation and
use—are likely to be correlated. The reader is referred to the appen-

dixes for the standard errors on the coefficients used to make these
predictions. ,

Table 12

PREDICTED EFFECT OF PPO ON TOTAL EXPENDITURES AND INSURANCE
REIMBURSEMENT FOR EMPLOYEES WITH AVERAGE CHARACTERISTICS
(Charges in 1985 dollars)

First PPO Year Second PPO Year

Predicted Predicted Predicted Predicted
Value if Valueif PPO Valueif Valueif PPO
PPO NonPPO Effect PPO NonPPO Effect

Employer C
Total charges 1560 1590 -30 1789 2021 -232
Insurance reimbursement 1204 1158 +46 1409 1491 -82
Employer D
Total charges 1369 1457 -88 1456 1386 70
Insurance reimbursement 1126 1182 =56 1182 1139 43
Employer E
Total charges 641 939 -298 544 879 -335

Insurance reimbursement 507 752 -245 430 703 -273




In each instance, except for the second year at employer C, the aver-
age employee was predicted to have lower charges if he was a PPO par-
ticipant. Somewhat surprisingly, the largest difference was in group E.
This group had the smallest PPO incentive and therefore the lowest
participation rate (about one-quarter of indemnity plan enrollees).
However, in both years a typical employee who used PPO providers
incurred charges that were one-third lower than if he used nonPPO
providers. The difference in employer costs (insurance reimburse-
ments) was almost as large as the difference in total expenditures—a
result of the small differential in benefits between the nonPPO and
PPO options.

The predicted utilization of a typical employee who relied on the
PPO for care was also smaller (11 percent) by the second year at
employer C, despite our finding that PPO participants were signifi-
cantly more likely to use some health care. In this year, the savings
for users more than compensated for the greater probability of use.
However, the savings to the employer were much smaller because the
plan covered the full cost of care in the PPO but not for nonPPO pro-
viders. The first-year experience with the PPO, as measured by
predicted expenditures, was less satisfactory; expenditures were only
slightly lower in the PPO and reimbursements were actually higher.
The significant proportions of PPO participants with some outpatient
and inpatient care wiped out any savings for users.

Total PPO expenditures for the typical employee in group D were
predicted to be slightly larger at employer D in the second year,
although the PPO participant was predicted to incur slightly lower
charges in the first year. This is the only one of the three plans that
had not substantially lowered charges for outpatient care users by the
second year.

Differences in Use between PPO and nonPPO Dependent
Participants

In general, the results for spouses (Table 13) and children (Table 14)
were similar to the results for employees. Since employees in group C
paid a high premium for dependent coverage, resulting in a low rate of
dependent coverage, we did not have enough dependents in our survey
sample to estimate an “any use” model. Therefore, we were not able to
determine whether the increase in the proportion with some health
care use among PPO participants at employer C extended to depen-
dents as well as employees. In the other two groups, the PPO effect on
the proportion with some health care was generally positive but
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insignificant, as it was for employees. The effect for spouses at
employer D was negative for all types of services, but also insignificant.

As we found for employees, among dependent users the PPO group
had lower levels of use, although the differences were consistently sig-
nificant at the 0.05 level only for ambulatory physician care. Some-
what weaker evidence of savings for dependents with hospital care can
be seen in all three plans, but not for dependents with mental health
care. For spouses, PPO effects on mental health care use were variable
both among employer groups and between the first and second post-
PPO years. Significant PPO effects were limited to employer D, whose
PPO experienced higher expenditures in the first year and lower visit
rates in the second year. For children, mental health costs were higher
in the PPO in the first year at employer C, but the probability of any
mental health care use was lower among PPO users in the first year
at employer E. Over all services, the only significant differences

in charges and reimbursements were for children, especially at
employer E.

RESULTS FOR ENROLLMENT PPOS: EMPLOYERS A
ANDB

Table 15 shows the change in utilization in all indemnity plans,
including the PPO plans, for employers A and B. As described above,
post-PPO years covered 6-18 and 12-24 months, respectively, after
PPO implementation. The percentage of employees and dependents
who used at least some health care increased substantially between the
pre-PPO year and the post-PPO year for both employers. The
increases were at least as large as the increases we observed in the
plans with PPO options (Table 5).

Expenditure trends for employer A are shown, but the lack of usable
hospital data in all years renders suspect the figures for the pre-PPO
year in particular. They do indicate that the change in outpatient
expenditures for all plans plus the difference between expenditures in
the basic plan (the only plan in the pre-PPO year) and other plans in
the post-PPO year was close to zero for employees and negative for
dependents.

Utilization of employees and dependents at employer B moved in
opposite directions during the three-year period studied. The differ-
ences between the measures of use in the post-PPO year and the pre-
PPO year were not statistically significant for employees. However, a
significant increase was observed for dependents—almost 40 percent
for total per capita charges and over 35 percent for per capita
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insurance reimbursements. Most of this increase was in the proportion
of dependents who use health care rather than the amount per user.

Regression Results for Employer A

In the regression analyses for employer A, the dependent variables
were expenditures and reimbursements in 1984, inflated to 1985 levels,
with the average 1985 inpatient figures imputed for those enrolied in
the basic plan. The second column in Table 16 summarizes the
estimated differences between the PPO plans and the basic plan; we
also show the estimated differences between the deductible plan and
the PPO plans. As we described in Sec. I, the benefits were the same
in the deductible plan and for nonPPO services in the PPO plans.

Without individual data on hospital expenditures for enrollees in the
basic plan, the standard errors on the regression coefficients are
misleading. Nevertheless, the differences in the proportion of PPO
enrollees who used some health care and in expenditures and reim-
bursements for employees were in the range that was significant in the
other groups. Both employees and dependents in the PPO plans were
more likely to use at least some health care, with the difference being
quite large for dependents. In contrast, deductible plan enrollees, who
could not avoid the cost sharing, were less likely to use care than basic
plan enrollees. Users in both plans had lower expenditures and reim-
bursements. Both regressions control for prior use for all continuing
enrollees; however, since we have not analyzed enrollment in the
deductible plan for selection effects, we cannot rule out the possibility
that the lower levels of use in this plan are due to a favorable risk pool.
As we indicated above, our analysis of PPO participation did not find
any consistent evidence of either adverse or favorable selection.

Dependent users in the PPO also had lower expenditures, but the
difference was smaller than the difference for employees. For both
employees and dependents, the PPO savings in reimbursements were
well below the savings in total expenditures because the PPO plan
covered the full costs of care.

Putting together the results on the likelihood of use and level of use,
we find that PPO enrollees had lower costs than basic plan enrollees,
which also paid the full costs of most services. The savings were even
bigger in the deductible plan, because the deductible and coinsurance
discouraged use or the plan experienced favorable selection or both.
Since the PPO plans offered the same benefits for nonPPO services
and much better benefits for PPO services, these plans had a consider-
ably higher enroliment than the deductible plan did.
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Table 16
EFFECT OF ENROLLMENT PPOS ON USE AND COST: EMPLOYERS A AND B
Employer A® Employer B
Deductible
Measure Plan PPOs PPO
Employees
Percent using services
Physician visits -15.5° 9.2¢ -5.5°
Hospitalization -3.1°¢
Mental health care -2.9°¢
Quantity per person with any care
Physician visits -3.57¢
Physician expenditures -91.2¢
Inpatient expenditures -346°¢
Total expenditure ($) -758 -620 -387P
Insurance reimbursement ($) -638 -360 -512°¢
Quantity per enrollee
Physician visits -2.16°
Physician expenditures -59.2¢
Inpatient expenditures -206°
Total expenditure ($) -732 -404 ~240¢
Insurance reimbursement ($) -603 -242 -302°¢
Dependents
Percent using services
Physician visits -26.1¢ 2354 5.3
Hospitalization -1.2
Mental health care -28
Quantity per person with any care
Physician visits -1.67¢
Physician expenditures ($) -66.0°
Inpatient expenditures ($) -137b
Total expenditure ($) 53 -283 -3
Insurance reimbursement ($) -231 -60 -35
Quantity per enrollee
Physician visits -0.96b
Physician expenditures ($) =371.7
Inpatient expenditures ($) ~82
Total expenditure ($) -210 -110 25
Insurance reimbursement ($) -207 -30 4

“Standard errors cannot be calculated accurately for employer A.
Significant at 0.05 two-tailed test.

Significant at 0.05 two-tailed test.
Significant at 0.001 two-tailed test.



Regression Results for Employer B

In contrast to the results for the other PPO plans, employees
enrolled in the exclusive plan at employer B were significantly less
likely than nonPPO enrollees to use any kind of health care. This is a
surprising result since the PPO, unlike the traditional plan, did not
include a deductible. The smaller proportion of users in the PPO may
have resulted from decreased access to the exclusive provider panel, but
in a separate analysis we did not find that PPO enrollees were less
satisfied with their access to care (Hosek and Marquis, forthcoming).
Dependents in the PPO were estimated to be more likely to see a phy-
sician and less likely to use other services, but the differences were not
significant.

For this employer, we were able to predict the PPO’s effect on the
probability of having any mental health care but not on the level of
mental health care use. In the PPO group, the probability of such use
was lower for employees and dependents, but the difference was signifi-
cant only for employees.

Among users, all PPO enrollees had lower levels of use, with the
differences being larger for employees than for dependents. Combining
the probability of use with the level of use, we find that the expendi-
tures of employees in the PPO were significantly lower, and the reim-
bursements even lower. In contrast, the differences for dependents
were small and not significant.

Overall, the results for the enroliment PPOs were not very different
from the results for the strictly optional PPOs. All of the PPOs
appear to have experienced significantly lower physician visit rates
among users. With one exception, by the second year, employees who
used the PPOs had lower charges and reimbursements overall. The
evidence for savings among dependent users, however, is weaker.
Thus, at least for employees, we can conclude that the PPOs’ success
in curtailing costs for users at least offset any tendency for PPO par-
ticipants to be more likely to use some health care. However, as we
cautioned above, there may also be differences between PPO and
nonPPO enrollees that we were unable to detect.



IV. CONCLUSIONS

For health care services in general, we found that the PPOs we stud-
ied may have offered beneficiaries greater incentives to initiate care but
were able to control the level of use, at least for outpatient care.

With resuits from only five plans, our conclusions about the effects
of plan design must be tentative. Nevertheless, the pattern of results is
suggestive. The most important determinant of beneficiary response to
the PPO incentives appears to have been the deductible. Among the
four employer plans we studied that covered both PPO and nonPPO
services in the same enrollment option, participants in the two that
eliminated the deductible for PPO services were significantly more
likely to be users. In the other two plans, the deductible was kept for
both PPO and nonPPO services; although our regression results
showed that PPO participants in these plans generally were more likely
to be users, the differences were not statistically significant. The
exception to this pattern occurred at the fifth employer (B), which
offered a PPO plan with no deductible and no coverage for nonPPO
services. Here, compared with employees who enrolled in the tradi-
tional indemnity plan, employees enrolled in the PPO were signifi-
cantly less likely to use health care. Since this plan still required 20
percent coinsurance, eliminating the deductible may have had less
effect. Alternatively, access may have been more restricted in this
exclusive plan.

The plans also differed in the extent to which they decreased the
coinsurance rate for PPO services. Participants in the one plan that
kept a deductible but eliminated coinsurance did not have a signifi-
cantly higher probability of some use.

The probability of using any mental health care, in contrast to ser-
vices in general, was lower among PPO participants in three of the
four employee groups for which we could study mental health services,
including the one exclusive PPO plan. Although not statistically sig-
nificant for every plan in each year, the results are consistent. The
lower rate of receiving mental health care occurred despite lower cost
sharing and ample numbers of mental health providers in the PPOs, at
least by the second year. Unlike employees, however, among spouses
and children the proportion of users of mental health services did not
decline in the PPO group.

There was almost no consistency in the results for the probability of
hospital use. Sometimes the estimated PPO effect was positive and

44
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sometimes it was negative; it was almost never significant. With the
exception of the two employers with enrollment PPOs, we had to use
the smaller survey sample to analyze the probability of some use, since
it provided the only measure of PPO participation for nonusers. It is
possible that, if we could have used the full beneficiary sample, we
would have detected significant differences. However, from our results,
we must conclude that the PPOs did not alter hospitalization rates.

To estimate the PPOs’ effects on the level of use for users, we were
able to use data on all beneficiaries. Almost without exception, our
results show that users of PPO providers had lower levels of outpatient
physician visits, and the charges for these visits were lower in every
PPO user group. The differences ranged from two to four visits.
Where the PPO incentives encouraged more people to use health care,
some of this decrease may have been caused by the addition of users
with only one or two visits. In contrast, the results for inpatient care
were inconclusive; even with the larger samples, we lacked precision in
estimating differences in hospital days and expenditures.

We were able to analyze the level of mental health care only for the
three largest employers and, even then, we did not have enough mental
health admissions to analyze hospital days and expenditures. In all
three groups, PPO users had significantly fewer outpatient mental
health visits and, in most cases, lower expenditures for these services.

Although we may have failed to detect differences in health or
expected utilization between PPO and nonPPO participants, we were
unable to find evidence of favorable selection in PPQO participation.
Participants did not differ in their self-reported health status nor in
prior utilization and we controlled for prior utilization in estimating
utilization differences in the PPO. Among PPO participants, we found
that those who used the PPO providers in the pre-PPO year, before
they had a financial incentive to do so, showed similar lower levels of
use after implementation of the PPO to those who switched to PPO
providers.

When we combine our estimates of the PPOs’ effects on the proba-
bility of some use and the level of use, we find that expenditures were
approximately the same for PPO and nonPPO employee participants
at one employer, slightly lower at a second, and considerably lower at
the other three employers. The savings to employers generally were
lower than the savings to employees because the PPO option paid a
higher proportion of charges. In no case, however, did the employer
pay more than a token additional amount per enrollee for coverage that
was considerably better than the coverage available under the tradi-
tional indemnity option.

Finally, although our data did not permit us to determine the causes
of the utilization differences between PPO and nonPPO users, our
results suggest that provider selection could have been a major cause.
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The fact that the lower expenditures in the PPO were accompanied by
lower rates of use suggests that discounting was not the only source of
savings. In these PPOs, utilization review was almost entirely limited
to inpatient services and therefore probably not a factor in outpatient
care decisions. This does not mean that utilization review was ineffec-
tive; despite the lack of precision, our estimates for hospital use suggest
that the PPOs could have had some success in controlling the number
of days and expenditures.

The PPOs we studied were all organized around hospitals that had
cost-containment programs or could present data showing lower costs
or lengths of stay. Therefore, it appears that the PPOs were successful
to the extent that they were able to channel employees and their
dependents to a set of more efficient providers without offsetting the
savings by giving the PPO participants too strong an incentive to use
more health care.



Appendix A

EFFECT OF OPTIONAL PPOS ON CHANGE IN
PROBABILITY OF USE USING ACTUAL PPO
PARTICIPATION INDICATOR VARIABLE

Table A.1

EFFECT OF OPTIONAL PPOS ON CHANGE IN PROBABILITY OF USE
(USING ACTUAL PPO PARTICIPATION INDICATOR VARIABLE)

First Year Second Year
Change in Change in
Probability Probability
of Use t-stat. of Use t-stat.
Employer C
Hospitalization 54 1.54 -1.3 -0.51
Ambulatory physician care 103 2.12 9.2 1.91
Ambulatory mental health care -14.1 -2.97 -43 -1.60
Employer D
Hospitalization -2.5 -1.12 2.4 1.00
Ambulatory physician care 3.6 0.89 -0.2 -0.06
Ambulatory mental health care 2.9 1.28 -1.5 -0.75
Employer E
Hospitalization -1.5 -0.77 -29 -1.31
Ambulatory physician care 3.0 0.72 1.4 0.30
Ambulatory mental health care 1.2 0.55 0.9 0.43
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Appendix B

GLOSSARY OF VARIABLE NAMES

ADVDEG
AGE25
AGE3544
AGE4554
AGES5

COLL
DEDPLAN
DPP084,85,86
ADPP084,85,86
CDPP0B84,85,86
FIRMO.1
FIRM3_5
FIRM6_
HPPOB84,85,86
AHPPO084,85,86
CHPPO084,85,86
INC5075

INC75
LOGDMD

LOGMH
LOGSAL
MPPO084,85,86
AMPP0B84,85,86
CMPP084,85,86
NOTPRE
OTH.PST

PPO

PRDRSP

PRDNRSP

Advanced college degree (e.g., MA, MS, PhD)

Less than or equal to age 25

Age 35 to 44

Age 45-54

Age greater than or equal to 55

College degree

Enrolled in employer A’s deductible plan

Primarily used PPO doctors in 1984, 1985, 1986

Adult primarily used PPO doctors in 1984, 1985, 1986

Child primarily used PPO doctors in 1984, 1985, 1986

Employed at the firm less than two years

Employed at the firm from three to five years

Employed at the firm six years or more

Primarily used PPO hospitals in 1984, 1985, 1986

Adult primarily used PPO hospitals in 1984, 1985, 1986

Child primarily used PPO hospitals in 1984, 1985, 1986

Income between $50,000 and $75,000

Income greater than or equal to $75,000

Natural logarithm of the number of physician visits in
pre-PPO year

Natural logarithm of the number of mental health visits
in pre-PPO year

Natural logarithm of salary

Primarily used PPO for mental health in 1984, 1985, 1986

Adult primarily used PPO for mental health in 1984, 1985,
1986

Child primarily used PPO for mental health in 1984, 1985,
1986

Not covered in pre-PPO year

Covered by other insurance in second post-PPO year

Enrolled in a PPO plan (employers A and B only)

Predicted probability of using PPO as regular source of care,
given that person reported a regular source of care

Predicted probability of using PPO as regular source of care,
given that person reported no regular source of care
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Appendix C

PROPENSITY TO USE REGRESSIONS FOR
EMPLOYEES

Table C.1

LOGISTIC REGRESSIONS: ANY HEALTH
CARE, 1984, EMPLOYER A

Standard

Coef. Error
INTERCEPT -2.352 1.630
DEDPLAN -0.752 0.406
PPO 0.447 0.146
MALE -0.290 0.178
LOGSAL 0.350 0.166
NOTPRE 0.744 0.224
NONPRIOR -0.029 0.024
AGE25 -0.446 0.280
AGE3544 -0.357 0.173
AGE4554 -0.594 0.209
AGE55 0.180 0.304

Table C.2
LOGISTIC REGRESSIONS: ANY HEALTH CARE, 1985, EMPLOYER B
Any Health Any Hospital Any Ambulatory Any Mental Health
Care Use Days Care Use Care Use
Standard Standard Standard Standard

Coef. Error Coef. Error Coef. Error Coef. Error
INTERCEPT -4.527 2.142 -0.946 3.710 -4.084 2.127 -3.715 5.035

~PPO -0.255 0.118 -0.53¢ 0.263 -0.209 0.118 -1.044 0.440
EFIRMO_1 -1116 0232 -0.952 0.648 -1.076 0.234 -1.209 1.805
EFIRMS 0.109  0.141 -0.206  0.291 0.059  0.142 -0.891 0.404
AGE25 -0.397  0.264 -0.063  0.624 -0.320 0.264 -0.465 1.051
AGE3544 -0.108 0.140 -0.214 0.282 -0.155  0.140 0.515 0.354
AGE4554 0.164  0.170 0.341 0.286 0.127 0.167 0.356 0.403
AGES55 0.123  0.187 -0.358  0.350 0.064 0.186  —0.789 0.624
LOGPRIOR 0220 0.021 0.115  0.035 0.224 0.202 0.218 0.052
LOGSAL 0.461 0.219 -0.154 0.381 0.407  0.217 0.009 0.524
MALE -0.523 0.130  -0.498  0.28] -0.557  0.128 0.318 0.387
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Table C.3

LOGISTIC REGRESSIONS: ANY HEALTH CARE, 1984, 1985,
EMPLOYER C

Hospital Days  Ambulatory Visits Mental Health Visits

Standard Standard Standard
Coef. Error Coef. Error Coef. Error
1984
INTERCEPT 3.141 0.860 0.113 0.513 -3.584 1.302
PRDRSP 1.514 0.596 0.914 0.354 -1.649 0.814
PRDNRSP 1.406 1.048 -0.690 0.653 -0.413 9.424
INC5075 -0.020 0.410 0.340 0.302 -0.035 0.588
INC75 1.306 0.574 0.074 0.478 0.453 1.003
MALE -0.198 0.369 0.063 0.259 -1.626 1.314
OTH_PST -0.330 0.378 -0.931 0.248 0.048 0.718
COLL -0.236 0.422 0.065 0.314 2.546 0.877
ADVDEG 1.047 0.438 0.127  0.312 2.210 0.867
EFIRM3.5 0.444 0.501 -0.327 0.306 -1.004 0.546
EFIRM6.. -0.029 0.417 0.277 0.287 -1.126 0.615
AGE25 -0.967 0.784 -0.277 0516  -0.107 0.685
AGE3544 -0.107 0.498 -0.240 0.320 -2.546 0.815
AGE4554 0.057 0603 -0.278 0358 -0.434 0.787
AGES5 -0.038 0563 -0.774 0348 -0.870 0.928
NOTPRE 0.323 0.722 0.428 0.268 -0.414 0.646
LOGDMD 0.342 0.167 1.489 0.244 2.773 0.448
1985

INTERCEPT -1.722 0.629 1.141 0.532 -1.525 0.698
PRDRSP 0.086 0.417 0.766 0.332 -0.501 0.544
PRDNRSP -0.670 0.835 -2.030 0.549 -0.350 8.692
INC5075 -0.074 0.426 -0.144 0.302 0.191 0.437
INC75 0.226 0.620 0.092 0.503 -0.049 0.769
MALE 0.177 0.299 -0.190 0.246 0.322 0.390
OTH_PST -0.207 0.333 -0.900 0.256 0.210 0.444
COLL -0.927 0.376 -0.088 0.288 -0.169 0.502
ADVDEG -0.933 0.374 0.054 0.317 0.250 0.445

EFIRMO_1 -0.268 0.500 -0.229 0.343 ~0.663 0.599
EFIRM3_5 -0.681 0460 -0.425  0.321 -1.118 0.547

EFIRM6_ -0.273  0.347 -0.371 0.294 -0.640 0.447
AGE25 -0.101 0.575 -1.390  0.499 -0.171 0.617
AGE3544 0293  0.434 0.227 0.311 -0.512 0.606
AGE4554 0.007 0.462 0.334 0.362 -0.920 0.612
AGES5 0.197 0.440  -0.039 0.347 -1.746 0.888
NOTPRE 0.402  0.481 -0.072 0.302 0.028 0.729

LOGDMD 0.305  0.153 0910  0.230 1.628 0.420




Table C.4

LOGISTIC REGRESSIONS: ANY HEALTH CARE, 1985, 1986,
EMPLOYER D

Hospital Days ~ Ambulatory Visits Mental Health Visits

Standard Standard Standard
Coef. Error Coef. Error Coef. Error

1985

INTERCEPT -1.839  0.490 4450 0314  -3.225 0.890
PRDRESP 0.222  0.453 0.156 0277 -0.949 0.571
PRDNRSP 0.283 0.718 -0.459 0482  -2.033 1.290

INC5075 -0.149  0.408 0.242 0.243  -0.302 0.611
INC75 -1.598 0.775 1.093 0529 -2.456 1.226
MALE -0.592 0294 -0.781 0.181  -0.504 0.373
OTH_PST 0208 0339 -0.272  0.218 0.320 0.445
COLL -0.159  0.321 0.069 0.214 -0.543 0.533
ADVDEG -0.225 0600 -0.593 0.326 -0.456 0.719

EFIRMO.1 -0.142 0454 -0.323 0289 -0.181 0.588
EFIRM3_5 -0.003 0398 -0.064 0.256 1.091 0.757

EFIRM6._ -0.256 0373 -0.181 0227 . 0.713 0.738
AGE25 0291 0553 -0.1039 0392 -1.781 1.081
AGE3544 -0.282  0.380 0.117  0.233 0.481 0.479
AGE4554 -0.057 0.430 0.298  0.268 0.197 0.593
AGES5 0.016 0.430 0.013  0.263 0.264 0.569
NOTPRE -0.098 0404 -0.013 0.251 1.566 0.776
LOGDMD -0.108  0.154 1.116 0148 1.302 0.280
1986

INTERCEPT -292¢4 0.632 0.709 0323 -2.184 0.596
PRDRESP 0.610  0.462 0.109 0275  -0.503 0.501
PRDNRSP 0.712 0911 -0.738 0490 -0.274 7.408

INC5075 -0.164  0.428 0.203  0.242 0.205 0.484
INC75 -0.186  0.856 0.449  0.530 0.108 1.141
MALE ~0.331 0300 -0.810 0.183  -0.500 0.329
OTH_PST 0003 0376 -0.393 0.221 -0.469 0.486
COLL -0.043 0344 -0.009 0208 -0.299 0.429
ADVDEG -0.131 0560 -0.223 0.305 -0.446 0.668

EFIRMO_1 -0329 0375 -0.349  0.257 0.726 0.501
EFIRM3_5 0456 0489 -0.218 0290 -0.333 0.536

EFIRM6._ 0376 0469 -0.433  0.249 -0.580 0.459
AGE25 0497  0.423 0.189 0330 -0.831 0.705
AGE3544 -0.573  0.387 0.435 0.241 0.970 0.446
AGE4554 -0.486  0.489 0.835 0.284 0.800 0.453
AGES55 0.203  0.426 0.252 0.261 0.163 0.534
NOTPRE 0.600  0.494 0.447 0300 -0.379 0.582

LOGDMD 0.048  0.150 0.746  0.156 1.115 0.346




Table C.5

LOGISTIC REGRESSIONS: ANY HEALTH CARE, 1985, 1986,
EMPLOYER E

Hospital Days ~ Ambulatory Visits Mental Health Visits

Standard Standard Standard
Coef. Error Coef. Error Coef. Error
1985
INTERCEPT -2.900 0.676 0.388 0.299 -2579 0.747
PRDRSP -0.308 0.434 0.317 0.248 -0.085 0.489
PRDNRSP -2.056 1.211 -1.474 0.415 ~2.094 1.195
INC5075 0.300 0.363 0.133 0.175 -0.208 0.435
INC75 0.174 0.540 0.240 0.240 ~ 0.691 0.353
MALE -0.692 0.337 -0.572 0.151 -1.057 0.366
COLL -0.399 0.413 -0.007 0.186 0.563 0.426
ADVDEG -0.341 0.508 -0.186 0.206 0.834 0.463
EFIRMO_1 0.132 0.417 ~0.252 0.166 -0.491 0.351
EFIRM3_5 0.521 0.719 -0.039 0.291 0.257 0.573
EFIRM6. 0.922 0.597 -0.024 0.279 ~0.189 0.642
AGE25 -0.749 0.560 -0.396 0.231 -2.117 0.744
AGE3544 -~0.185 0.475 0.173 0.202 -0.132 0.375
AGE4554 -0.7156 0.554 -0.275 0.245 -0.187 0.494
AGESS 0.347 0.510 -0.298 0.278 -1.170 0.840
NOTPRE 0.420 0.620 0.219 0.316 0.288 0.667
LOGDMD -0.110 0.190 0.249 0.092 1.052 0.204
1986

INTERCEPT -1.705 0.468 0.823 0.334 -1.648 0.461
PRDRSP -0.569  0.565 0.132  0.280 0.054 0.501
PRDNRSP -2.157 1.146  -1.522  0.421 -0.727 0.924
INC5075 0.158  0.373 0.245 0.206 0.068 0.371
INC75 -0.729 0.540 -0.240 0.271 0.087 0.400
MALE -0.627 0.376 ~0.646 0.170 -1.173 0.333
COLL -0.076 0.422 0.162 0.202 0.272 0.381
ADVDEG -0.530 0.492 0.083 0.232 0.866 0.399

EFIRMO_1 -0.103 0428 -0.232 0.185 -0.365 0.313
EFIRM3_5 0.507  0.550 -0.138  0.312 -0.419 0.479

EFIRM6_ -0.739 0512 -0.352 0306  -0.860 0.471
AGE25 -1.025  0.596 0.023 0219 -2131 0.752
AGE3544 -0.464 0.515 0.004 0.216 -0.158 0.358
AGE4554 0.606 0445  -0.027 0.267 -0.319 0.529
AGE55 0.536  0.605 0.590 0.368  -0.377 0.767
NOTPRE -0.525 0.613 0.270 0.344 -0.241 0.471

LOGDMD -0.211 0.196 0.359 0.127 0.842 0.197




Appendix D

LEVEL OF USE REGRESSIONS FOR EMPLOYEES

Table D.1

REGRESSION RESULTS: LEVEL OF USE AND CHARGES, 1984,
ALL EMPLOYEES AND EMPLOYEE USERS, EMPLOYER A

Total Total
Charges Reimbursements
Standard Standard
Coef. Error Coef. Error
All Employees
INTERCEPT -1351.7 2364.5 -956.1 2247.6
DED -732.1 647.6 -603.5 615.6
PPO —404.1 219.3 -2429 208.4
MALE ~394.2 2498 -358.4 237.4
LOGSAL 219.1 240.3 157.8 228.4
NOTPRE 245.3 264.9 243.4 251.8
LOGPRIOR 97.5 34.7 76.7 33.0
AGE25 -1817.3 391.8 -178.5 372.4
AGE3544 272.9 237.9 240.5 226.2
AGE4554 ~-72.2 313.6 -45.6 298.1
AGES55 -166.4 425.4 -259.5 404.4
Employee Users

INTERCEPT  -1362.8 3197.7 -959.3 3053.9
DED -758.6 1026.0 -638.7 979.8
PPO -620.8 296.8 -360.1 283.5
MALE -502.7 334.9 —460.1 319.8
LOGSAL 246.3 324.4 174.1 309.8
NOTPRE 250.4 340.1 260.9 324.8
LOGPRIOR 145.5 47.2 115.4 45.1
AGE25 -222.4 529.1 -212.5 505.3
AGE3544 420.4 312.2 363.5 298.2
AGE4554 64.8 427.8 49.8 408.6
AGESS -374.9 555.4 -459.5 530.4
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Table D.4

REGRESSION RESULTS: LEVEL OF USE CONDITIONAL ON SOME USE,
1984, 1985, EMPLOYER C

Ambulatory Mental Health
Days Visits Visits
Standard Standard Standard
Coef. Error Coef. Error Coef. Error
1984

INTERCEPT 21.059 13.106 13.245 3.068 -17.243 25.511
HPPO84 0.673 0.968

DPPO84 -1.587 0.226

MPPO84 -3.229 1.605
AGE25 -1.362 4.381 1.371 1.146 24.326 16.441
AGE3544 -0.115 1.434 0.929 0.359 1.501 2.293
AGE4554 1.369 1.487 0.819 0.368 0.977 2.528
AGES5 2.940 1.497 0.777 0.371 -2.749 2.752
LOGSAL -1.796 1.339 ~0.861 0.313 2.963 2.581
MALE 1.030 1.230 -0.576 0.265 2.514 1.975
EFIRMO_1 2.368 2.707 1.462 0.622 18.576 4.671
EFIRM5 2.087 1.447 -0.882 0.366 -3.358 2.427
LOGDMD 1.327 0.480 4.141 0.114

LOGMH 11.088 0.606

1985

INTERCEPT 28.547 10.064 11.273 3.071 ~34.197 21.107
HPPO85 -0.832 0.796

DPPO85 -2.027 0.242

MPPO85 -5.549 1.430
AGE25 -3.639 2.666 0.164 0.874 -4.165 6.656
AGE3544 0.043 1.119 0.746 0.350 3.086 1.906
AGE4554 0.712 1.165 0.740 0.360 0.938 2.080
AGES55 1.912 1.222 0.476 0.372 -3.662 2.382
LOGSAL -2.185 1.035 -0.485 0.313 5.321 2.139
MALE 2.858 0.920 -0.181 0.264 -0.211 1.614
EFIRMO.1 0.903 1.585 0.882 0.485 4.651 2.912
EFIRM5 0.912 1.180 -~0.650 0.364 -4.121 2.115
LOGDMD -0.019 0.378 3.477 0.119

LOGMH 7.924 0.630




Table D.5

REGRESSION RESULTS: CHARGES CONDITIONAL ON SOME USE,
1984, 1985, EMPLOYER C

Hospital Ambulatory Mental Health
Charges Charges Ambulatory Charges
Standard Standard Standard
Coef. Error Coef. Error Coef. Error
1984
INTERCEPT 13968 7669 202 409 -1102 2126
HPPO84 -190 566
DPPO84 -195 30
MPPO84 ~113 134
AGE25 -1200 2564 210 153 -1226 1370
AGE3544 467 839 155 48 120 191
AGE4554 971 870 34 49 -48 211
AGES55 1559 876 7 49 -128 229
LOGSAL -922 784 57 42 226 215
MALE 1023 719 -101 35 86 165
EFIRMO_1 801 1585 62 83 625 389
EFIRM5 1169 846 -113 49 -348 202
LOGDMD 775 281 381 15
LOGMH 936 51
1985

INTERCEPT 17593 7591 160 467 -3745 1928
HPPO85 -74 601
DPPO85 -250 37
MPPO85 -417 131
AGE25 -2089 2011 -181 133 -64 608
AGE3544 79 844 69 53 274 174
AGE4554 481 878 -35 55 -128 190
AGES55 2373 922 ~45 57 -332 218
LOGSAL -1141 781 90 48 565 195
MALE 1463 694 -55 40 -209 147
EFIRMO_1 26 1196 7 74 31 266
EFIRMS 1711 898 -84 55 -399 193
LOGDMD -363 285 382 18

LOGMH 734 58




Table D.6

REGRESSION RESULTS: TOTAL CHARGES CONDITIONAL
ON SOME USE, 1984, 1985, EMPLOYER C

Total Total
Charges Reimbursements
Standard Standard
Coef. Error Coef. Error
1984
INTERCEPT 6138 1569 5915 1355
DPPO84 -319 116 -156 100
AGE25 31 588 25 508
AGE3544 -130 183 =155 158
AGE4554 -144 188 -107 162
AGES5 -96 190 -36 164
LOGSAL -436 160 —464 138
MALE -53 135 11 117
EFIRMO0_1 39 318 34 275
EFIRM5 117 187 121 161
LOGDMD 573 58 455 50
1985

INTERCEPT 6842 1543 6165 1299
DPPO85 -461 122 -241 102
AGE25 ~655 440 -574 371
AGE3544 =370 176 -346 148
AGE4554 -390 181 =327 153
AGES55 -154 187 -89 157
LOGSAL -462 157 —454 133
MALE 296 133 294 112
EFIRMO0.1 84 244 84 205
EFIRM5 258 183 257 154

LOGDMD 465 60 359 50




REGRESSION RESULTS: LEVEL OF USE CONDITIONAL ON SOME USE,

Table D.7

1985, 1986, EMPLOYER D

Ambulatory Mental Health
Days Visits Visits
Standard Standard Standard
Coef. Error Coef. Error Coef. Error
1985
INTERCEPT 32.596 11.767 13.231 5.071 -31.527 17.397
HPPO85 -0.369 0.823
DPPO85 -3.5675 0.353
MPPO85 -4.020 1.156
AGE25 -0.208 2.630 -1.875 1171 -3.970 4.659
AGE3544 1.391 1.223 -0.962 0.511 -1.824 1.549
AGE4554 4.7111 1.278 -0.922 0.544 -1.594 1.702
AGES5 2.181 1.198 -1.794 0.523 —6.364 1.809
LOGSAL -2.826 1.175 -0.572 0.503 3.944 1.711
MALE 1.312 0.865 -0.637 0.366 0.394 1.144
EFIRMO.1 -0.135 1.653 3.123 0.766 6.067 2.240
EFIRMS 1.094 0.967 0.163 0.413 1.365 1.368
LOGDMD 0.532 0.399 4.436 0.165
LOGMH 6.439 0.413
1986

INTERCEPT -3.133 12,0556 14.466 5.588 -32.152 17.495
HPPO86 -0.734 0.775
DPPO86 -4.268 0.388
MPPO86 -3.320 1.136
AGE25 -2.032 2.023 ~3.254 1.109 -3.427 5.954
AGE3544 -1.125 1.137 -0.137 0.540 0.080 1.468
AGE4554 -0.231 1.167 -1.136 0.569 -2.647 1.648
AGES5 0.744 1.203 -1.317 0.584 -1.979 1.843
LOGSAL 1.078 1.195 -0.398 0.553 4.447 1.710
MALE 0.300 0.820 -1.331 0.392 -0.938 1.161
EFIRMO.1 -0.874 1.182 1.940 0.619 2.637 1.835
EFIRMb5 -0.877 0.884 -0.533 0.432 -0.317 1.261
LOGDMD 0.554 0.399 3.3563 0.188
LOGMH 4.425 0.482
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Table D.8

REGRESSION RESULTS: CHARGES CONDITIONAL ON SOME USE,
1985, 1986, EMPLOYER D

Hospital Ambulatory Mental Health
Charges Charges Ambulatory Charges
Standard Standard Standard
Coef. Error Coef. Error Coef. Error
1985

INTERCEPT 22895 11175 2281 652 -1780 1634
HPPO85 -1237 782

DPPO85 -161 45

MPPO85 -251 109
AGE25 196 2500 ~176 151 -5 438
AGE3544 1230 1162 -59 66 -175 146
AGE4554 3564 1215 38 70 -179 160
AGES55 3929 1138 -75 67 -579 170
LOGSAL -1675 1117 -~140 65 249 161
MALE 1310 822 -80 47 110 107
EFIRMO_1 -1381 1571 225 99 477 210
EFIRM5 -487 919 2 53 118 129
LOGDMD 260 379 311 21

LOGMH 471 39

1986

INTERCEPT 13724 9346 2294 701 ~2248 1593
HPPO86 -624 601

DPPO86 -88 49

MPPO86 -168 103
AGE25 -1033 1568 -134 139 ~-392 542
AGE3544 166 881 49 68 101 133
AGE4554 1181 905 32 n -109 150
AGES55 1827 933 92 73 -217 167
LOGSAL -615 927 -130 69 324 155
MALE -582 636 -135 49 -10 105
EFIRMO.1 -1586 916 146 78 273 167
EFIRM5 -366 685 -8 54 -21 114
LOGDMD 415 309 258 24

LOGMH 332 44




Table D.9

REGRESSION RESULTS: TOTAL CHARGES CONDITIONAL
ON SOME USE, 1985, 1986, EMPLOYER D

Total Total
Charges Reimbursements
Standard Standard
Coef. Error Coef. Error
1985
INTERCEPT 11715 2336 9782 2083
DPPO85 -229 163 -165 145
AGE25 -246 543 -189 484
AGE3544 78 236 62 210
AGEA4554 588 251 483 224
AGES5 650 241 660 215
LOGSAL -991 232 -833 208
MALE 165 169 169 150
EFIRMO_1 137 354 52 315
EFIRM5 3 190 6 170
LOGDMD 332 76 225 68
1986

INTERCEPT 9782 1958 8259 1718
DPPO86 33 135 8 119
AGE25 -134 389 -113 342
AGE3544 -47 189 ~47 166
AGE4554 187 199 182 175
AGES$S 364 205 388 180
LOGSAL -776 194 —662 170
MALE -251 137 -191 120
EFIRMO._1 57 216 -47 190
EFIRM5 ~19 151 -22 133

LOGDMD 335 66 272 58




Table D.10

REGRESSION RESULTS: LEVEL OF USE CONDITIONAL ON SOME USE,
1985, 1986, EMPLOYER E

Ambulatory Mental Health
Charges Charges Ambulatory Charges
Standard Standard Standard
Coef. Error Coef. Error Coef. Error
1985

INTERCEPT 13.063 13.267 ~2.549 5.432 -23.218 17.221
HPPO85 -2.369 1.075

DPPO85 -~ -5.250 0.436

MPPO85 -17.856 2.352
AGE25 -2.412 2.828 -2.350 1.179 -0.925 5.759
AGE3544 -0.234 1.364 1.463 0.535 2.093 1.492
AGE4554 0.340 1.547 -0.198 0.629 -1.1717 1.905
AGES5 0.203 1.651 -0.696 0.757 -3.995 3.047
LOGSAL -0.766 1.295 1.188 0.530 3.838 1.674
MALE 3.1m 1.148 -2.034 0.450 -2.204 1.406
EFIRMO0.1 0.803 1.609 2.008 0.642 1.359 1.907
EFIRM5 0.001 1.296 ~1.398 0.531 -2.709 1.551
LOGDMD 0.461 0.543 3.838 0.206

LOGMH 2.225 0.538

1986

INTERCEPT 11.511 12.458 15.366 3.656 14.312 11.097
HPPO86 0.180 0.958

DPPO86 -3.565 0.294

MPPO86 -2.046 1.587
AGE25 -0.546 2.769 -2.021 0.660 -3.076 2.716
AGE3544 0.750 1.207 0.468 0.347 -1.138 0.912
AGE4554 1.145 1.431 0.138 0.407 ~0.550 1.223
AGES55 -0.244 1.548 -0.801 0.534 -4.845 1.882
LOGSAL -0.791 1.210 -0.750 0.356 -0.298 1.076
MALE 1.239 1.066 -1.252 0.298 0.595 0.868
EFIRMO0_1 0.772 1.440 2.012 0.438 0.641 1.141
EFIRM5 1.750 1.106 -0.5630 0.347 -1.973 0.964
LOGDMD 0.228 0.443 2.767 0.139

LOHMH 2.735 0.378




Table D.11

REGRESSION RESULTS: CHARGES CONDITIONAL ON SOME USE,
1985, 1986, EMPLOYER E

Hospital Ambulatory Mental Health
Charges Charges Ambulatory Charges
Standard Standard Standard
Coef. Error Coef. Error Coef. Error
1985

INTERCEPT 25184 17857 277 531 -1890 1264
HPPO85 -3623 1447

DPPO85 -422 43

MPPO85 -341 173
AGE25 -826 3807 -214 115 24 424
AGE3544 2399 1837 129 52 160 110
AGE4554 503 2083 -16 61 -141 140
AGES55 2507 2222 283 74 ~231 224
LOGSAL -1876 1743 n 52 286 123
MALE 4694 1545 -256 44 -156 103
EFIRMO_1 441 2165 54 63 62 140
EFIRM5 1351 1744 -114 52 -150 114
LOGDMD -134 731 158 20

LOGMH 137 40

1986

INTERCEPT 871 13800 1561 363 561 829
HPPO86 -1674 1061

DPPO86 -293 29

MPPO86 46 119
AGE25 -1485 3067 =211 65 -185 203
AGE3544 2796 1337 44 34 =90 68
AGE4554 3691 1585 124 40 -25 91
AGES55 2814 1714 127 53 -365 141
LOGSAL 401 1340 -81 35 19 80
MALE 2285 1181 -135 30 45 65
EFIRMO.1 1181 1595 111 44 63 85
EFIRMS 166 1225 -40 34 -81 72
LOGDMD -179 490 141 13

LOGMH 172 28




Table D.12

REGRESSION RESULTS: TOTAL CHARGES CONDITIONAL
ON SOME USE, 1985, 1986, EMPLOYER E

Total Total
Charges Reimbursements
Standard Standard
Coef. Error Coef. Error
1985
INTERCEPT 5405 1762 4845 1538
DPPO85 =702 141 =572 123
AGE25 -389 381 -296 332
AGE3544 174 173 140 151
AGE4554 9 204 6 178
AGES55 651 245 559 214
LOGSAL -370 172 -348 150
MALE -191 146 -137 128
EFIRMO_1 92 208 59 182
EFIRMS5 72 172 77 150
LOGDMD 114 67 69 58
1986

INTERCEPT 3603 1190 2782 1081
DPPO86 -546 96 -446 87
AGE25 -398 215 -334 195
AGE3544 137 113 127 103
AGEA4554 307 132 295 120
AGES55 674 174 561 158
LOGSAL =230 116 -176 105
MALE -180 97 -147 88
EFIRMO.1 99 143 105 130
EFIRM5 -108 113 1 103

LOGDMD 154 45 127 41




Appendix E

PROPENSITY TO USE REGRESSIONS FOR
DEPENDENTS

Table E.1

LOGISTIC REGRESSIONS: ANY HEALTH CARE, 1984,
DEPENDENTS AT EMPLOYER A

Standard

Coef. Error
INTERCEPT -8.037 1.101
DED -1.072 0.428
PPO 0.969 0.132
LOGSAL 0.712 0.107
SPOUSE 1.331 0.132
AGE25 -0.044 0.186
AGE3544 ~0.916 0.279
AGE4554 -0.868 0.135
AGES5 0.035 0.023
NOTPRE -0.813 0.275
LOGPRIOR 0.174 0.130

Table E.2

LOGISTIC REGRESSIONS: ANY HEALTH CARE, 1985,
DEPENDENTS AT EMPLOYER B

Any Health Any Hospital Any Ambulatory  Any Mental Health
Care Use Days Care Use Care Use

Standard Standard Standard Standard
Coef. Error Coef. Error Coef. Error Coef. Error
INTERCEPT -17.600 1.834 -4.107 2418 -17.975 1.766 -17.800 3.337
PPO 0157 0.111 -0.155  0.185 0217 0.109 -1.111 0.432
LOGSAL 1872 0.185 0.229  0.240 1883 0.178 1.442 0.327
SPOUSE -1.432 0.107 -0.446 0.187 -1.249 0.105 -0.160 0.322
EFIRM5 0.007 0.124 0.201 0.220 -0.055 0.124 -1.013 0.364
AGE25 -0.297 0.497 -0.679 1.028 -0.186 0.495 -4.218 0.411
AGE3544 -0.369 0.117 -0.937 0.204 -0.382 0.115 0.473 0.364
AGE4554 -0.614 0.151 -0.825 0.254 -0.670 0.150 0.622 0.389
AGES55 -0.965 0.233 -0.544 0.368 -0.851 0.227 ~-4.554 0.360
LOGPRIOR -0.102 0.020 -0.041 0.033 -0.075 0.019 0.064 0.052
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Table E.3

LOGISTIC REGRESSIONS: ANY HEALTH CARE, 1985,
DEPENDENTS AT EMPLOYER D

Hospital Days ~ Ambulatory Visits Mental Health Visits

Standard Standard Standard
Coef. Error Coef. Error Coef. Error

INTERCEPT -6.156 1.543 -3.862 1429 -0.146 2.036

PRDRAD 0465 1419 0942 0.765 -6.210 3.118
PRDCH -0.734  0.821 0.440  0.440 3.038 1.117
PRDNRSP -0.613 1297 -0.104 0.764 2.474 1.640
INC5075 0500 0.507 0.089 0.326 -1.440 0.658
INC75 0495 1154 -1.124 0.760 0.434 1.162
SPOUSE 1582  1.099 3.866  1.261 2.149 1.347
ADMALE -0.058 0.859 ~0.138  0.600 0.118 1.898
CMALE -0.539  5.642 0112  0.293 0.303 0.7256
OTHCOV 0952  0.698 0.040 0451  -5.060 0.929
COLL ~1879 0551 -0.035  0.331 0.965 0.632
ADVDEG 0190  0.631 0.560  0.469 1.786 0.689

EFIRMO.1 -0234 0940 -0.713 0612 -1.135 2.880
EFIRM3.5 19556  1.205 0.004  0.391 4.937 0.784

EFIRM6_ 1453 1164 0.089  0.359 3.966 0.685
CLAGS 3.236 1.085 4.149  1.386 3.492 1.756
CLAGS17 2077 0979 3.662  1.359 4.786 1.696

CLAG1825 2343  1.038 3.087  1.403 5.528 1.646
CLAG3544 -0645 1101 -1.225 0.782 6.070 1.764
CLAG4554 0930 1.176 0291  0.950 0.426 2.032
CLAGS55 0455  1.206 0.860 1.075 0471 1.499
NOTPRE 2.200 1.186 0.691 0412 5.799 0.756
LOGDMD 0.047 0327 1122 0.279

LOGMH 1.684 0.570




Table E.4

LOGISTIC REGRESSIONS: ANY HEALTH CARE, 1986,
DEPENDENTS AT EMPLOYER D

Hospital Days  Ambulatory Visits Mental Health Visits

Standard Standard Standard

Coef. Error Coef. Error Coef. Error
INTERCEPT -2.602 1.058 -8.436 0.753 -0.107 1.370
PRDRAD -0.716 1.066 -1.084 0.816 -2.146 1.809
PRDCH -0.245 0.975 0.604 0.456 1.325 0.968
PRDNRSP 1.334 1.164 0.192 0.726 0.708 1.621
INC5075 ~0.374 0.919 0.182 0.364 0.149 0.559
INC75 1.742 0.887 0.138 0.603 1.425 1.002
SPOUSE 2.104 0.881 9.825 0.799 3.810 1.023
ADMALE -1.854 1.275 -0.636 0.686 -1.886 1.764
CMALE -0.134 0.600 0.487 0.302 0.051 0.605
OTHCOV 0.188 0.734 -0.050 0.470 -0.691 1.070
COLL -1.296 0.775 0.206 0.330 -0.408 0.845
ADVDEG -1.814 1.029 -0.480 0.420 0.869 0.671

EFIRMO_1 -0.305 0.751 -0.549  0.504 -1.097 0.850
EFIRM3_5 -0.610  0.580 0.084  0.364 -0.871 0.715

EFIRM6_ -0.907 0491 0.177 0.349 -0.340 0.532
CLAGS5 1.329 1.129 9.380  0.699 7.928 1.164
CLAG617 0.707 1.004 8349  0.616 6.932 1.085
CLAG1825 0.925 1.166 7.884 0.684 7.153 1.349

CLAG3544 -0.898 1130 -1.103 0.779 5.732 1.227
CLAG4554 -0.552 1418 -0.625 1.052 -0.881 1.209

CLAG55 -1.914 1.401 0.543 1.407 0.014 1.106
NOTPRE -0.461 0.513 1.441 0.389 0.5637 0.579
LOGDMD -0.103  0.422 0249 0.221

LOGMH -5.191 2.236




Table E.5

LOGISTIC REGRESSIONS: ANY HEALTH CARE, 1985,
DEPENDENTS AT EMPLOYER E

Hospital Days  Ambulatory Visits Mental Health Visits

Standard Standard Standard
Coef. Error Coef. Error Coef. Error

INTERCEPT -4.987 1152  -1.852 0.821  -5.407 1.173

PRDRAD -0.563  0.809 0.600 0.574 0.735 0.786
PRDCH -0.341  0.593 1249 0376  -2.209 1071
PRDNRSP 0.050 1319 -0.567 0.751 1.433 1.092
INC5075 -0.133  0.476 0.348  0.238 1.622 0.664
INC75 0.266  0.577 0916  0.305 2.800 0.782
SPOUSE - 1427 0944 0.249  0.701 1.988 0.875
ADMALE -1.561 1103 -0.146 0444 -1.432 0.942
CMALE -0.239  0.464 0477 0249  ~0.639 0.630
OTHCOV 0.555 0464 -0.925 0.297 -0.997 0.536
COLL 0.700  0.587 -0.002  0.263 0.150 0.762
ADVDEG 0926  0.581 0.139  0.283 0.686 0.719

EFIRMO_1 -0.721 0552 -0.181 0272 0417 0.599
EFIRM3_5 1.309 0.676 0.120 0.414 0.888 0.673
EFIRM6. 1984 0617 -0.034 0314 -0.586 0.543
CLAGS 0.426 1.023 2474 0836  -1.367 1318
CLAG#617 -0.419  0.950 0873 0.792 1.190 0.957
CLAG1825 -0.596  0.767 1.540  0.804 0.595 0.863
CLAG3544 -2.172  0.723 -1.741  0.498 0.018 0.588
CLAG4554 -1.812 1.006 -0.217 0584 -0.032 0.852

CLAGS55 -0.303 1034 -0.105  0.724 0.877 1.311
NOTPRE 1.820  0.504 0.554 0335 -0.677 0.564
LOGDMD 0.155  0.194 0.089  0.134

LOGMH 0.912 0.227




Table E.6

LOGISTIC REGRESSIONS: ANY HEALTH CARE, 1986,
DEPENDENTS AT EMPLOYER E

Hospital Days ~ Ambulatory Visits Mental Health Visits

Standard Standard Standard
Coef. Error Coef. Error Coef. Error

INTERCEPT -4.265 1436 -0.082 0976 -3.977 1.280
PRDRAD -0.343  1.570 0671  0.715 2.074 0.846

PRDCH 2496  1.042 0391  0.428 0.577 0.908
PRDNRSP -1.053  1.368 0.134  0.895 0.445 1318
INC5075 -0.678  0.590 0107 0.283  -0.043 0.693
INC75 -1.185  0.911 0.303  0.332 1.060 0.770
SPOUSE 2417 1136 2.663  0.769 0.587 0.775
ADMALE -1.331 0937 -1.268 0.518 -1.125 1.142
CMALE 0.355  0.653 0484  0.268 0.777 0.702
OTHCOV -0.268 0.778 -1.315 0.298 0.055 0.501
COLL 0.560 0686 -0.314 0.291  -0.040 0.535
ADVDEG 1150 0815 -0.058  0.311 0.960 0.599

EFIRMO.1 -0.053 0617 -0.324 0.313 0.779 0.643
EFIRM3_5 0.048 0965 -0.014 0.459 0.362 0.851

EFIRM6_ 0366  0.947 -0.291 0.372 -0.167 0.869
CLAG5 =7.734 1.142 2.834 0.990 -0.774 0.906
CLAG617 0.176 1.141 0366  0.897 -1.427 0.823
CLAG1825 0.713  0.898 1333  0.960 0.447 0.868

CLAG3544 -1.835 0980 -2.059 0.567 -0.453 0.788
CLAG4554 -1.560  1.461 0276  0.793 0.438 0.845

CLAGS5 ~-1.843 1.379 0.897 1.085 0.194 1.481
NOTPRE 0.9%0  0.823 0201 0.385  -0.388 0.922
LOGDMD 0.211 0355 -0.868  0.153

LOGMH 0.856 0.267




Appendix F

LEVEL OF USE REGRESSIONS FOR
DEPENDENTS

Table F.1

REGRESSION RESULTS: LEVEL OF USE AND CHARGES,
ALL DEPENDENTS AND DEPENDENT USERS, 1984,
DEPENDENTS AT EMPLOYER A

Total Total

Charges Reimbursements
Standard Standard
Coef. Error Coef. Error
All Dependents

INTERCEPT 596.7 570.2 577.2 623.3
DED -207.1 188.9 -2109 206.5
PPO -30.3 709 -110.3 71.5
SPOUSE 170.2 67.3 221.7 73.6
LOGSAL -20.0 56.0 -8.1 61.3
NOTPRE -71.7 78.2 -86.3 85.5
LOGPRIOR 16.3 12.1 22.8 13.3
AGE25 -276.5 141.4 -315.2 154.5
AGE3544 -173.0 75.2 -190.1 82.3
AGE4554 -166.5 98.2 -164.4 107.3
AGES5 -227.7 148.2 -255.0 162.1

Dependent Users
INTERCEPT 26539 1230.2 2286.0 1132.2

DED 53.4 665.2 -231.2 612.3
PPO -283.5 157.9 -60.3 145.3
SPOUSE 79.5 130.8 42.1 120.4
LOGSAL ~-157.7 118.9 ~150.2 109.4
NOTPRE 2.7 181.6 6.8 167.1
LOGPRIOR 29.7 22.8 23.4 21.0
AGE25 -709.1 4428 -621.3 407.5
AGE3544 -402.1 157.5 -348.3 145.0
AGE4554 -320.5 204.0 -297.9 187.7
AGE55 -257.7 368.2 -264.2 338.9
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Table F.4

REGRESSION RESULTS: LEVEL OF USE CONDITIONAL ON SOME USE, 1984,
DEPENDENTS AT EMPLOYER C

Ambulatory Mental Health
Days Visits Vigits
Standard Standard Standard

Coef. Error Coef. Error Coef. Error
INTERCEPT 36.779 29.917 3.874 13.160 -2.367 80.938
AHPPO84 -2.376 2.492
CHPPO84 4.498 3.401
ADPPO84 -1.390 0.725
CDPPO84 0.116 0.641
AMPPO84 -1.449 7.716
CMPPO84 -14.383 14.628
AGE5 -0.234 5.756 0.222 0.971 6.415 24.962
AGES617 3.201 6.105 -0.251 0.818 19.945 18.101
AGE1825 0.774 5.559 -0.573 0.775 12.672 18.277
AGE3544 5.688 5.086 0.695 1.088 15.240 18.898
AGE4554 3.257 4.925 1.566 0.968 7.137 30.147
LOGSAL -3.651 2.990 0.130 1.154 -0.645 7.653
ADMALE 0.751 2.739 0.539 0.684 1.353 6.370
CHMALE 2.530 3.254 0.022 0.444 7.852 6.094
EFIRMO.1 12.807 9.452 0.089 3.056 -2.969 26.518
EFIRM5 5.592 4.645 -2.837 2.367 0.079 8.427
LOGDMD 0.956 1.049 3.720 0.659

LOGMH 10.466 1.501




4

Table F.5

REGRESSION RESULTS: LEVEL OF USE CONDITIONAL ON SOME USE, 1985,
DEPENDENTS AT EMPLOYER C

Ambulatory Mental Health
Days Visits Visits
Standard Standard Standard
Coef. Error Coef. Error Coef. Error

INTERCEPT 1.480 27.414 13.340 12.330 ~65.088 53.973
AHPPO85 -1.340 2.454

CHPPO85 -17.359 3.455

ADPPO85 -2.7131 0.834

CDPPO85 -1.081 0.827

AMPPOS85 -0.692 4.541
CMPPO85 -0.821 4.871
AGES5 -0.411 7.877 2.630 2.027 3.477 15.499
AGE617 7.170 7.691 -0.547 1.294 14.320 12.965
AGE1825 3.629 7.326 -0.651 1.208 17.707 13.252
AGE3544 1.152 6.608 1.256 1.234 13.479 13.583
AGE4564 1.761 6.402 27111 1.119 0 -
LOGSAL 0.530 2.785 -0.697 1.083 4.400 5.110
ADMALE 0.483 2.378 0.560 0.725 0.989 4414
CHMALE 4.146 3.494 -0.192 0.715 3. 4.508
EFIRMO.1 -0.987 9.694 4331 4.710 10.457 19.495
EFIRMb -1.520 4.290 -2.165 2.451 15.814 1.760
LOGDMD 0.872 0.989 3.076 0.730

LOGMH 10.274 1.293




Table F.6

REGRESSION RESULTS: CHARGES CONDITIONAL ON SOME USE, 1984,
DEPENDENTS AT EMPLOYER C

Hospital Ambulatory Mental Health
Charges Charges Ambulatory Charges
Standard Standard Standard
Coef. Error Coef. Error Coef. Error
INTERCEPT 38800 18514 631 1234 4370 7182
AHPPO84 -740 1642
CHPPO84 48 2105
ADPPO84 -179 96
CDPPO84 -262 78
AMPPO84 -68 685
CMPPO84 -1149 1298
AGES -2044 3562 -216 102 857 2215
AGE617 -897 3778 36 123 2086 1606
AGE1825 7 3440 -61 93 1437 1622
AGE3544 2103 3147 720 176 1693 1677
AGE4554 2743 3048 108 108 1224 2675
LOGSAL -3589 1850 26 118 -458 679
ADMALE -267 1695 31 93 251 565
CHMALE -234 2013 29 70 536 541
EFIRMO.1 8681 5849 -398 393 -1212 2353
EFIRM5 4876 2874 -371 265 -774 748
LOGDMD 76 649 236 537

LOGMH 903 133




Table F.7
REGRESSION RESULTS: CHARGES CONDITIONAL ON SOME USE, 1985,

DEPENDENTS AT EMPLOYER C

Hospital Ambulatory Mental Health

Charges Charges Ambulatory Charges

Standard Standard Standard
Coef. Error Coef. Error Coef. Error

INTERCEPT -33147 18333 764 1050 -3914 5083
AHPPO85 -2678 1641
CHPPOS85 -2744 2310
ADPPOS85 ~218 121
CDPPOS85 -302 83
AMPPO85 -333 428
CMPPO85 352 459
AGE5 -5656 5268 - -65 162 348 1460
AGE617 -5543 5143 -2 148 1138 1221
AGE1825 -4532 4899 48 138 1778 1248
AGE3544 -3617 4419 820 188 1478 1279
AGE4554 -675 4281 313 130 0 —
LOGSAL 4455 1863 -1 99 259 481
ADMALE 1981 1591 51 109 249 416
CHMALE 3510 2331 26 62 365 425
EFIRMO_1 10861 6483 -224 249 392 1836
EFIRM5 -2980 2869 -167 190 732 731
LOGDMD 894 662 258 56

LOGMH 949 122




Table F.8

REGRESSION RESULTS: TOTAL CHARGES CONDITIONAL ON SOME USE,
1984, 1985, DEPENDENTS AT EMPLOYER C

Total Total
Charges Reimbursements
Standard Standard
Coef. Error Coef. Error
1984
INTERCEPT 7685 3785 7160 3242
ADPPO84 181 421 127 371
CDPPO84 =532 185 -279 151
AGE5 71 552 170 462
AGE617 -234 412 -211 316
AGE1825 18 435 38. 341
AGE3544 1217 621 866 509
AGE4554 429 555 423 464
LOGSAL ~665 373 -654 319
ADMALE 462 403 363 357
CHMALE -145 191 -139 156
EFIRMoO_1 1297 1453 1316 1258
EFIRM5 493 368 490 279
LOGDMD 270 154 199 134
1985

INTERCEPT ~1459 2959 -1011 2412
ADPPOS85 -219 401 -33 352
CDPPOS85 -334 198 =50 129
AGES 11 493 -103 331
AGES617 -184 410 -257 303
AGE1825 124 391 24 312
AGE3544 1390 492 1044 409
AGE4554 1108 412 960 342
LOGSAL 309 280 194 230
ADMALE 253 381 268 331
CHMALE 70 187 180 134
EFIRMO.1 -406 944 -647 400
EFIRM5 -800 529 -462 361

LOGDMD 459 187 401 166
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Table F.9

REGRESSION RESULTS: LEVEL OF USE CONDITIONAL ON SOME USE, 1985,
DEPENDENTS AT EMPLOYER D

Ambulatory Mental Health
Days Visits Visits
Standard Standard Standard

Coef. Error Coef. Error Coef. Error
INTERCEPT 0.568 22.738 14.629 5.011 -30.998 21.336
AHPPOS85 ~2.066 2.206
CHPPOS85 -6.011 2.548
ADPPO85 ~3.250 0.776
CDPPOS85 -0.507 0.488
AMPPOS85 3.510 2.658
CMPPOS85 i 5.715 2.762
AGE5 ~0.560 3.600 -2.488 1.035 -2.636 7.412
AGE617 6.776 3.870 -2.163 0.988 -2.334 6.948
AGE1825 0.718 3.698 -2.877 1.080 0.056 7.221
AGE3544 5.349 2.753 1.601 1.082 0.572 7.280
AGE4554 3.199 3.117 ~0.218 1.055 0 -—_
AGES55 1.002 1.307
LOGSAL 0.394 2.201 ~0.876 0.478 3.576 1.946
ADMALE -2.792 3.7119 1.448 1.096 0.891 3.127
CHMALE 6.324 2.602 0.314 0.465 1.565 2.084
EFIRMO.1 3.042 3.561 3.755 1.512 6.394 3.474
EFIRM5 0.641 1.965 -0.123 0.537 -1.380 1.851
LOGDMD 0.424 0.840 3.910 0.412

LOGMH 5.317 0.646
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Table F.10

REGRESSION RESULTS: LEVEL OF USE CONDITIONAL ON SOME USE, 1986,
DEPENDENTS AT EMPLOYER D

Ambulatory Mental Health
Days Visits Visits
Standard Standard Standard

Coef. Error Coef. Error Coef. Error
INTERCEPT 51.690 36.796 10.926 4.095 -31.670 22917
AHPPO86 -5.082 3.015
CHPPOB86 -6.994 3.839
ADPPO86 -3.142 0.747
CDPPO86 -1.166 0.505
AMPPO86 -0.472 2.010
CMPPOS86 -3.089 2.233
AGE5 -0.550 5.755 -1.976 1.035 -1.181 11.490
AGE617 5.471 5.107 -2.404 1.032 2.410 11.096
AGE1825 -2.578 5.482 -2.398 1.094 -1.954 11.536
AGE3544 6.177 4.126 2.601 0.992 3.498 11.584
AGE4554 1.388 4.418 0.484 1.079 0 -
AGE55 1.553 1.515
LOGSAL -4.657 3.526 -0.380 0.584 3.800 1.950
ADMALE 0.969 5.786 -0.577 0.982 -0.377 3.181
CHMALE 5.243 3.614 0.851 0.408 2.957 2.338
EFIRMO0..1 11.836 4.125 0.487 0.624 1.393 2.763
EFIRM5 2.920 2.681 -0.179 0.518 -1.827 1.782
LOGDMD 0.534 1.238 2.889 0.432

LOGMH 3.247 0.899




Table F.11

REGRESSION RESULTS: CHARGES CONDITIONAL ON SOME USE, 1985,
DEPENDENTS AT EMPLOYER D

Hospital Ambulatory Mental Health
Charges Charges Ambulatory Charges
Standard Standard Standard

Coef. Error Coef. Error Coef. Error
INTERCEPT 19129 19607 1980 682 -2286 1913
AHPPO85 -1361 1902
CHPPOB85 -4305 2197
ADPPOS85 -186 83
CDPPO85 -132 82
AMPPO85 433 238
CMPPO85 369 248
AGE5 -3102 3105 =535 97 -62 664
AGE617 3226 3337 -450 97 30 623
AGE1825 -890 3188 -214 164 322 647
AGE3544 3499 2374 204 110 293 653
AGE4554 2538 2687 8 111 0 —
AGE55 -1359 1898 131 137
LOGSAL -1734 3207 -123 66 255 174
ADMALE 6280 2244 19 108 ~75 280
CHMALE 1266 3070 159 828 170 187
EFIRMO.1 997 1694 219 106 748 311
EFIRM5 906 725 41 57 -164 166
LOGDMD 281 38

LOGMH 355 58




Table F.12

REGRESSION RESULTS: CHARGES CONDITIONAL ON SOME USE, 1986,
DEPENDENTS AT EMPLOYER D

Hospital Ambulatory Mental Health
Charges Charges Ambulatory Charges
Standard Standard Standard

Coef. Error Coef. Error Coef. Error
INTERCEPT 30045 21304 1615 805 -3182 2273
AHPPOS86 ~2955 1746
CHPPO86 -3340 2223
ADPPO86 -50 92
CDPPO86 -134 54
AMPPO86 107 199
CMPPOS86 -717 221
AGES5 -334 3332 ~427 103 268 1140
AGES617 803 2957 -367 103 641 1101
AGE1825 -2546 3174 =235 111 242 1144
AGE3544 2236 2389 318 116 815 1149
AGE4554 2018 2558 110 125 0 —_
AGES5 336 166
LOGSAL -2352 2041 -84 il 320 193
ADMALE 400 3350 -101 122 -2 316
CHMALE 2563 2093 99 44 319 232
EFIRMO_.1 6115 2389 189 75 125 274
EFIRM5 1421 1552 67 49 -102 177
LOGDMD 300 n7 237 37

LOGMH 242 89
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REGRESSION RESULTS: TOTAL CHARGES CONDITIONAL ON

Table F.13

SOME USE, 1985, 1986, DEPENDENTS AT EMPLOYER D

Total Total
Charges Reimbursements
Standard Standard
Coef. Error Coef. Error
1985
INTERCEPT 10046 2895 8154 2591
ADPPO85 467 360 -292 320
CDPPO85 ~-803 348 -689 320
AGES -175 326 1014 272
AGE617 -1573 385 ~856 332
AGE1825 -1335 366 ~710 300
AGE3544 187 396 313 330
AGE4554 -944 333 -488 267
AGES55 215 748 607 685
LOGSAL -742 288 -650 259
ADMALE -236 604 -~-366 502
CHMALE 801 319 731 290
EFIRMO_1 475 484 429 430
EFIRM5 150 227 166 201
LOGDMD 483 194 388 180
1986

INTERCEPT 10353 2877 9099 2611
ADPPO86 -485 360 -292 318
CDPPOS86 —435 263 -397 246
AGE5 -1133 555 591 518
AGES617 -1075 365 -591 317
AGE1825 -864 377 -475 325
AGE3544 688 502 550 453
AGE4554 151 385 149 322
AGES5 830 591 729 461
LOGSAL —-809 2717 -155 251
ADMALE -614 430 -506 363
CHMALE 231 229 190 213
EFIRMO_1 863 579 772 559
EFIRM5 294 190 303 160
LOGDMD 314 145 248 124




Table F.14

REGRESSION RESULTS: LEVEL OF USE CONDITIONAL ON SOME USE, 1985,
DEPENDENTS AT EMPLOYER E

Ambulatory Mental Health
Days Visits Visits
Standard Standard Standard

Coef. Error Coef. Error Coef. Error
INTERCEPT -14.485 17.219 9.950 4.257 3.725 20.014
AHPPO85 ~3.530 2.066
CHPPO85 ~3.430 2.457
ADPPOS85 -3.985 0.5685
CDPPOS85 -2.731 0.338
AMPPO85 1.350 5.803
CMPPO85 -9.826 15.977
AGE617 -0.288 11.260
AGE1825 -5.967 6.303 -2.792 1.399 6.810 11.934
AGE3544 -3.937 4.110 ~0.293 1.346 11.067 4.348
AGE4554 -3.658 3.745 -0.610 1.220 7.673 4.111
AGES55 -2.460 3.586 -3.905 1.147 6.189 4.130
LOGSAL 2.281 1.577 -0.048 0.400 0.290 1.858
ADMALE 2.550 3.583 -0.362 0.915 4.309 3.539
CHMALE 0.449 1.791 -0.681 0.414 -2.037 2.354
EFIRMO_1 -1.534 2.303 0.996 0.623 3.110 3.154
EFIRM5 0.476 1.990 0.218 0.513 -0.127 2.742
LOGDMD 0.701 0.837 2.903 0.400

LOGMH 1.703 0.759




Table F.15

REGRESSION RESULTS: LEVEL OF USE CONDITIONAL ON SOME USE, 1988,
DEPENDENTS AT EMPLOYER E

Ambulatory Mental Health
Days Visits Visits
Standard Standard Standard

Coef. Error Coef. Error Coef. Error
INTERCEPT 18.172 21.088 4.704 2.678 -3.720 11.309
AHPPOS86 —4.684 2.458
CHPPOS6 -3.514 2.395
ADPPOS86 -2.052 0.456
CDPPOS86 -1.677 0.253
AMPPOS86 0.020 2.446
CMPPOS86 -4.404 3.806
AGE1825 4.289 7.514 0.169 1.267 1.678 7.393
AGE3544 ~3.065 5.047 2.032 0.871 9.493 2.571
AGE4554 1.938 4.693 0.668 0.716 7.224 2.427
AGES55 0.398 4.646 -1.493 0.662 6.789 2.480
LOGSAL -1.009 1.974 0.132 0.249 0.505 1.061
ADMALE 3.231 3.816 -0.582 0.637 -1.218 2.123
CHMALE -2.558 1.912 -0.086 0.252 0.144 1.291
EFIRMO.1 -2.875 2.464 0.339 0.493 -0.818 1.904
EFIRM5 ~0.063 2.095 -0.432 0.423 1.153 1.589
LOGDMD 1.884 0.943 2.181 0.280
LOHMH 1.853 0.516




Table F.16

REGRESSION RESULTS: TOTAL CHARGES CONDITIONAL ON SOME USE,
1985, DEPENDENTS AT EMPLOYER E

Hospital Ambulatory Mental Health
Charges Charges Ambulatory Charges
Standard Standard Standard
Coef. Error Coef. Error Coef. Error
INTERCEPT -53170 11566 959 426 -165 1293
AHPPO85 -2153 1388
CHPPO85 -3149 1651
ADPPOB8S -249 71
CDPPO85 -232 29
AMPPO85 435 375
CMPPO85 =751 1032
AGES617 3410 7563
AGE1825 -3018 4234 -230 192 680 771
AGE3544 -1282 2761 =277 139 642 281
AGEA4554 ~2381 2515 =95 140 483 266
AGES55 -4246 2409 -638 126 412 267
LOGSAL 1366 1059 13 41 58 120
ADMALE 842 2407 -46 101 199 229
CHMALE 421 1203 -98 35 -99 152
EFIRMO_1 -52 1547 111 62 91 204
EFIRMS 743 1337 11 49 17 177
LLOGDMD 631 562 150 32

LOGMH (i 49




Table F.17

REGRESSION RESULTS: TOTAL CHARGES CONDITIONAL ON SOME USE,
1986, DEPENDENTS AT EMPLOYER E

Hospital Ambulatory Mental Health
Charges Charges Ambulatory Charges
Standard Standard Standard
Coef. Error Coef. Error Coef. Error

INTERCEPT 24497 10929 1120 303 -524 870
AHPPO86 -1816 1274

CHPPOB86 -2864 1241

ADPPO86 -89 56

CDPPO86 -150 33

AMPPO86 158 188
CMPPOS86 -287 293
AGE1825 2057 3894 -4 223 2 569
AGE3544 -2112 2615 -19 124 725 198
AGE4554 -1937 2432 -83 115 523 187
AGES55 -3038 2408 -385 111 610 191
LOGSAL -1680 1023 -35 25 55 82
ADMALE 761 1977 46 84 -45 163
CHMALE 745 991 -56 26 -47 99
EFIRMO0_1 49 1077 36 46 -53 146
EFIRM5 1455 1086 ~10 39 80 122
LOGDMD 801 489 140 24

LOGMH 160 40




Table F.18

REGRESSION RESULTS: TOTAL CHARGES CONDITIONAL ON
SOME USE, 1985, 1986, DEPENDENTS AT EMPLOYER E

Total Total
Charges Reimbursements
Standard Standard
Coef. Error Coef. Error
1985
INTERCEPT 2931 2264 1939 1931
ADPPOS85 -289 213 =275 158
CDPPOS85 -788 125 -660 113
AGE1825 -569 595 —-437 437
AGE3544 -985 459 -630 359
AGE4554 -610 457 -380 343
AGES55 -1275 429 -832 339
LOGSAL -44 204 -19 174
ADMALE -304 274 -476 205
CHMALE -162 176 -33 162
EFIRMO_1 122 232 42 196
EFIRM5 41 190 10 172
LOGDMD 179 105 171 92
1986

INTERCEPT 4897 1339 3884 1276
ADPPOS85 -164 143 -83 124
CDPPO85 -520 91 ~466 85
AGEI1825 974 836 702 689
AGE3544 -160 300 -167 239
AGE4554 -22 295 258 243
AGE55 -472 290 -325 239
LOGSAL =327 122 -267 118
ADMALE ~134 201 ~253 159
CHMALE -178 117 ~134 114
EFIRMO_1 -97 148 -33 129
EFIRM5 ~103 152 -43 138

LOGDMD 234 72 198 64




Appendix G

EFFECT OF PPO ON USE AND COST—
EMPLOYEES WHO MOVED TO PPO
COMPARED WITH THOSE WHO
STAYED WITH PPO

Table G.1

EFFECT OF PPO ON USE AND COST—EMPLOYEES WHO MOVED TO PPO
COMPARED WITH THOSE WHO STAYED WITH PPO

First PPO Year Second PPO Year

PPO PPO Don’t PPO PPO Don't
Movers Stayers Know Prior Movers Stayers Know Prior

Employer C

Physician visits -2.38 -0.8 -0.4 -2.68 -0.9 -1.28

Ambulatory care charges 2268 -217° -130% 270 -214° -2228

Total charges -4148 100 -212 -458°  -566° -466°

Insurance reimbursement -2298 1585 -61 -2428 =319 ~224P
Employer D

Physician visits —46% -4.2° -2.28 -55%  -4.8° -3.2

Ambulatory care charges  -167%  -301%  —41 49  -130° -89

Total charges -160 -514% -60 164 58 -58

Insurance reimbursement —80 -3832 -61 114 52 -18
Employer E

Physician visits wrrmery vV =y

Ambulatory care charges —495¢  -358° -406° 3408 -332° -270

Total charges® —g01® © -587° -687° —497%  -662% -539%

Insurance reimbursement 6708 -463% -5578 -3908 -538 -445°

agignificant at 0.05 two-tailed test.
bgjgnificant at 0.10 two-tailed test.
<Significant at 0.001 two-tailed test.
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