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Since 1981, States have been experi-
menting with Medicaid managed care
programs to improve access and continu-
ity of care and to contain costs by reduc-
ing inappropriate and unnecessary utiliza-
tion. To determine the impact of primary
care case management (PCCM) on utiliza-
tion, the authors examine data from the
Kentucky Patient Access and Care pro-
gram (KenPAC). Using monthly utilization
data from 1984 to 1989 and an interrupted
time-series research design, the authors
find that PCCM reduces the use of inde-
pendent laboratory, physician, emer-
gency department, and outpatient hospi-
tal services. PCCM does not appear to
affect utilization of inpatient hospital ser-
vices or prescription drugs.

INTRODUCTION

Federal and State expenditures for
Medicaid have been escalating since the
Jate 1970s (Grannemann and Pauly, 1983;
Holahan and Cohen, 1986; Davidson,
Cromwell, and Schurman, 1986; Chang
and Holahan, 1989). For example, the av-
erage annual rate of growth in these ex-
penditures from 1975 to 1985 was 12 per-
cent {Congressional Research Service,
1988). At the same time, Medicaid contin-
ues to have problems with access, conti-
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nuity, and appropriateness of care
{Freund and Neuschler, 1986; Freund,
1984; Davidson, 1982; Hurley, 1986). The
underlying problem of Medicaid reflects
the problem of the health care system at
large: increasing costs coupied with un-
met needs and unevenness of care. Man-
aged care (i.e., controlling access and co-
ordinating care) has been proposed by
both Federal and State Medicaid policy-
makers as a way of reconciling improved
access with cost containment.

Escalating Medicaid expenditures ted
to the passage of the Omnibus Budget
Reconciliation Act of 1981 (specifically,
sections 1915[b] and [c]), which granted
States considerable latitude to experi-
ment with alternative payment and deliv-
ery systems. Consequently, a number of
States began experimenting with Medic-
aid managed care. From 1981 to 1987, the
number of Medicaid managed care pro-
grams increased from 54 to 177, and the
number of Medicaid recipients in these
programs increased from 282,000 to 1.6
million. The Health Care Financing Ad-
ministration (HCFA) estimates 1991 en-
roliment at 2.5 million—10 percent of all
Medicaid recipients. More recently, how-
ever, growth in managed care initiatives,
particularly risk-based plans, has slowed.
Obstacles to implementing risk-based
managed care programs have moved
States toward PCCM, coupled with tradi-
tional fee-for-service (FFS) Medicaid.

States have implemented Medicaid
managed care programs with the goals of

increasing access to care, improving con-
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tinuity of care, containing costs through
the reduction of unnecessary and inap-
propriate services, and (to a lesser extent)
improving provider participation in Medic-
aid. At the Federal level, executive bud-
gets have proposed financial and regula-
tory incentives to encourage States to
enroll Medicaid beneficiaries in managed
care. However, increased utilization com-
ing from improved access to care, in addi-
tion to the administrative costs of man-
aged care programs, can result in more,
rather than less, Medicaid spending.
Cost-containment occurs only if unneces-
sary and inappropriate service utilization
is reduced.

In this article, we examine the impact of
managed care on the use of medical ser-
vices by Medicaid-eligible persons. (We
do not address program cost effective-
ness directly. Program cost effectiveness
requires that savings from reduced utiliza-
tion In some services offset costs from in-
creased utilization in other services and
program administration.) Although Med-
icaid managed care programs vary along
a number of dimensions, fundamental to
each is the role of a case manager with
the responsibility to coordinate and con-
trol care (Freund, 1987). The case man-
ager can be an individual physician or an
institution such as a health maintenance
organization (HMO) or clinic. Virtually all
case management plans require the bene-
ficiary to choose a primary care provider;
these plans also attempt to modify bene-
ficiary utilization patterns through re-
stricted access and coordinated service
delivery. Some plans attempt to alter pro-
vider behavior through financial incen-
tives and utilization review.

Thus, there are many models of man-
aged care. The specific model we exam-
ine is the coupling of PCCM with tradi-
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tional FFS Medicaid. Case management
refers to the assignment of the patient to
a physician (or institution) who provides
primary care and must authorize addi-
tional services. The PCCM/FFS model is a
good model to study because it is the
smallest departure from the traditional
Medicaid program and thus defines one
end of a spectrum of Medicaid managed
care models undertaken by the States.
Furthermore, the gatekeeping function of
the case manager is a fundamental utiliza-
tion control mechanism used in most
models of managed care.

LITERATURE REVIEW

Medicaid managed care began to re-
ceive attention in the health policy litera-
ture when States first began experiment-
ing with it. Most often this literature re-
ports problems encountered with and les-
sons learned from specific case studies
of managed care programs (Spitz and
Abramson, 1987; Anderson and Fox, 1987;
Temkin-Greener, 1986; Aved, 1987; Row-
land and Lyons, 1987). These studies indi-
cate a number of obstacles to Medicaid
managed care programs, particularly cap-
itated (risk-based) plans {(e.g., high mem-
bership turnover resulting from loss of eli-
gibility; regulatory regquirements govern-
ing the ratio of privately insured to Medi-
caid-insured enrollees). The literature also
provides overviews and typologies of
managed care innovations (Hurley, 1986;
Freund, 1987; Freund and Neuschler,
1986; Hurley and Freund, 1988).

Some quantitative research building on
the experiences of the States has ap-
peared in the literature. Three recent ex-
amples are Long and Settle (1988), Hurley,
Freund, and Taylor (1989), and Freund et
al. (1989). Long and Settle studied Utah’s
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PCCM program, which required Medicaid
clients to enroll but had no direct provider
incentives for case managers to control
utilization. The utilization of primary care
physician services was expected to in-
crease, while all other services (emer-
gency department, hospital outpatient de-
partment, specialists, and prescription
drugs) were expected to decrease. Be-
cause enrollment was phased in, Long
and Settle designed their research as a 1-
month, cross-sectional comparison of
“case-managed” beneficiaries and bene-
ficiaries eligible for case management
but not yet enrclled. (Because the enroll-
ment process was not entirely random,
Long and Settle also used multivariate
methods to control for other differences
between the two groups.) These authors
concluded that use of primary care physi-
cian services, specialist services, and
drugs increased, while hospital outpa-
tient services declined. {Long and Settle’s
data did not distinguish between emer-
gency department and routine outpatient
hospital services.) Overall access was in-
creased, but the program did not contain
costs.

Freund et al. report the results of evalu-
ating Medicaid managed care demonstra-
tions in six States. These demonstration
programs represented both capitated pro-
grams and PCCM. (These programs var-
ied along a number of other dimensions
as well: enroliment [mandatory versus
voluntary); eligible populations [Aid to
Families with Dependent Children
(AFDC)-only versus ali categorically eligi-
ble]; and organizational structure
[risk-assuming intermediary versus direct
State contracting)].) The impact of these
programs on utilization was usually esti-
mated by comparing service use by pro-
gram enrollees with that of non-enrollees
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in comparison sites 1 year before pro-
gram implementation and during the first
year of program implementation. For ex-
ample, managed care enrollees in Monte-
rey County were compared with non-man-
aged care enrollees in Ventura County.
Controls were included for individual level
characteristics expected to affect use.

A number of programs showed signifi-
cant impacts on utilization, most notably
emergency room use. (Using a subset of
these sites, Hurley, Freund, and Taylor
[1989] examined the impact of PCCM on
emergency department use. The authors
concluded that case management lowers
emergency department utilization and,
perhaps more interestingly, does so re-
gardless of the financial incentives for
case managers.) Programs also appeared
to reduce the use of physician and ancil-
lary services. Less clear impacts were
found for inpatient and specialist ser-
vices.

These three studies are essentially
cross-sectional in design, although Hur-
ley, Freund, and Taylor and Freund et al.
do have a pre/post comparison.! The
cross-sectional nature of these designs
raises two concerns. First, such designs
are sensitive to the time period chosen for
examination; for example, these studies
all appear to include the period of mass
enroliment in the managed care program.
{Long and Settle’s analysis is confined to
a comparison of enrolled and not-yet-
enrolled beneficiaries during 1 month in

1Two other points are worth noting. Hurey, Freund, and Taylor,
and Freund et al. both depend on non-enroliee comparison
groups from different sites. Non-equivalent comparison
groups raise the possibility of comparing two systematically
different populations, although we hasten to point out that
both studies employ controls for population differences ex-
pected to affect use. Nonetheless, there can be differences in
supply or market characteristics {e.g., beds per capita; physi-
cians per capita) thatinfluence utilization.
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the midst of the mass enrollment period.)
During the period of mass enroliment,
beneficiaries must choose primary care
providers, which can result in reduced uti-
lization because of disruptions in tradi-
tional patterns of care.2 Including the en-
roliment period as part of the post period
may result in finding larger reductions in
utilization that are not sustained after full
implementation. The second concern has
to do with the length of the post period.
The post periods of the Hurley, Freund,
and Taylor and Freund et al. studies are 1
year, which may be too short to obitain a
complete picture of program effects.
Freund et ai. point out that data beyond
the implementation year may reflect
“learning curve’ effects on the part of
beneficiaries and providers and the
“steady state” of the program’s utilization
experience,

In this article, we analyze the impact of
Kentucky’s Medicaid PCCM program, us-
ing a longitudinal data base and an inter-
rupted time-series research design. Our
research adds to previous literature in
several ways. First, a longitudinal analy-
sis of the eligible popuiation in a state-
wide program before and after implemen-
tation of a PCCM provides a new
perspective on the impact of managed
care initiatives and avoids some of the
limitations of cross-sectional designs.
Second, a longitudinal analysis allows us
to examine the impacts of a mature pro-
gram. Third, we isolate the enrollment pe-

2A counterargument is that requiring Medicaid enroliees to
choose a primary provider results in establishing new patient-
provider relationships, which, in turn, results in a shortrun in-
crease in diagnostic services. Holahan, Bell, and Adler (1987)
find only weak support for increased use of diagnostic ser-
vices during program enroliment and startup. However, our
analysis found statistically signlficant reductions in outpatient
and laboratory utilization during the enrollment period. No sig-
nificant changes in utilization of inpatient, physician, and drug
sefvices were found during the enrollment period.
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riod during which the effects of PCCM
per se cannot be distinguished from the
disruptive effects of implementing a new
program. Fourth, our research design and
methods are easily replicable in most pro-
gram settings.

KENTUCKY PATIENT ACCESS AND
CARE PROGRAM

The State of Kentucky was originally
granted a waiver by HCFA to run the Ken-
PAC program for a 2-year period begin-
ning in January of 1986. KenPAC is cur-
rently operating under a renewal of that
original waiver. KenPAC is a PCCM/FFS
prograr for approximately 200,000 recipi-
ents of AFDC cash grants and related
groups. The program is designed to re-
duce costs by reducing inappropriate and
unnecessary use of services and to en-
sure access to primary care and continu-
ity of care. KenPAC operates statewide,
including rural areas, with the exception
of 12 counties that had insufficient physi-
cian participation.

Prior to KenPAC, Kentucky had experi-
mented with another managed care initia-
tive known as Citicare, a pilot program in
Jefferson County (Louisville). Citicare
was implemented in State fiscal year (FY)
1984 to improve access for Medicaid re-
cipients and to reduce inappropriate use
of emergency room care. Kentucky con-
tracted with a private health insuring or-
ganization to provide case management
services to AFDC recipients under a capi-
tated payment system. Physicians were
allotted a prepayment of $44 per month
for each enrollee. As a result of political
resistance and a revenue shortfall, the
program was allowed to expire at the end
of FY 1984.
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The State has documented to the satis-
faction of HCFA that the KenPAC pro-
gram is cost effective and has not sub-
stantially impaired the quality of or
access to services for Medicaid recipi-
ents. An independent evaluation (Roeder,
1987) concluded that the program was
cost effective and improved access to
services; further, high levels of recipient
satisfaction were noted. Cost effective-
ness was determined, in part, by measur-
ing utilization reductions. Utilization re-
ductions were determined by forecasting
expected monthly service units without
KenPAC and comparing them with actual
service units under KenPAC. To measure
expected utilization, Roeder used an ex-
ponential smoothing technique to fore-
cast monthly services before KenPAC
into the period of the KenPAC program.

Despite this evaluation work, there are
three reasons why the impact of KenPAC
on utilization should be examined. First,
the methods used to estimate the utiliza-
tion impacts are sensitive to assumptions
made by the researcher.® Second, follow-
ing from the first point, the methods used
provide no direct statistical test of the dif-
ference between pre- and post-period uti-
lization. it is important to note that the
purpose of Roeder’s analysis was to de-
termine cost effectiveness, not to test hy-
potheses, and in that regard the methods
employed were not inappropriate. Third,
we have additional data allowing us to ex-

3xponential smoothing techniques are sensitive to two fun-
damental assumptions: the time trend (constant, linear, or
quadratic), which models the longterm underying trend of the
time series, and the smoathing weight, which determines how
short-term fluctuations are estimated. Obviously, the assump-
tion made regarding the underying trend is important. How-
ever, even relatively minor changes in the smoothing parame-.
ter can produce marked differences in expected utilization
{and estimated cost effectiveness). The time trend and
smaothing assumptions are not explicit in the report, and eval-
uative statistics {e.g., relative mean standard percentage error
assessing the accuracy of the models are not provided.
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amine the impacts of a more mature pro-
gram.

Under KenPAC, Medicaid participants
are required to select a physician to pro-
vide primary care services and to author-
ize in advance all other services (except
bona fide emergency services). Enroll-
ment is mandatory for the AFDC popula-
tion. Medicaid recipients who do not
choose a primary care physician are as-
signed to one. The State contracts di-
rectly with case managers. Some clinics
and specialists are allowed to act as case
managers, but the majority of case man-
agers are office-based primary care physi-
cians. Case managers receive a monthly
fee of $3 for each beneficiary under their
case management. Case managers are re-
quired to provide managed care and ar-
range virtually all other services. There are
no risk-based financial incentives. All
medical services provided by the case
manager and other providers, including
drugs, are reimbursed on a regular Medic-
aid FFS basis.

There are two reasons why KenPAC
should reduce overall utilization. The first
reason is the gatekeeping function of the
case manager: Care is obtained either di-
rectly from the case manager or through
the case manager (i.e., by referral and
prior authorization). Providers other than
the case manager who render unautho-
rized care risk not being reimbursed. The
second reason is the combined effect of
utilization review and financial benefits
on case managers. All case managers are
provided monthly information concerning
their utilization patterns and are encour-
aged to provide care consistent with that
of their colleagues. Outlier physicians are
subject to further review and, ultimately,
the State can remove a case manager
from the program. The case manager re-
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ceives added income from the monthly
fee and a guaranteed market share (i.e.,
the panel of beneficiaries) and presum-
ably values this income.

METHODS

Data were obtained from the State of
Kentucky's Medicaid Management Infor-
mation System (MMIS). Five services
were chosen for examination because of
their contribution to total Medicaid
spending and their generalizability to
other States. The five services, which ac-
count for about 95 percent of acute care
spending for the AFDC population in Ken-
tucky, are physician, laboratory, inpatient
and outpatient hospital services, and pre-
scription drugs. Note that physician ser-
vices refers to services provided by both
primary care physicians and specialists
and encompasses all service settings
(e.g., office, hospital). Laboratory services
refers to tests performed by independent
laboratories (i.e., for patients referred by
an office-based physician). If a patient re-
ceives laboratory services in another set-
ting, such as a hospital outpatient depart-
ment, those services are counted in that
setting. Outpatient hospital services re-
fers 10 routine services and emergency
department services (although we ana-
lyze these services separately using a
slightly different period of data).

The measure of utilization is average
units of service per enrollee in each
month. Because the utilization measure
uses units of service rather than other
measures, such as expenditures, it con-
trols for changes in medical care prices
over time. Because the measure is ex-
pressed per enrollee, it controls for
changes in enroliment. The units of ser-
vice for the inpatient services and pre-
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scription drugs are hospital days and
number of prescriptions, respectively. For
all other services, the unit of service is the
actual service or procedure. If one thinks
in terms of the Current Procedural
Terminology, Fourth Edition (CPT-4) cod-
ing scheme, “service or procedure” can
refer to a surgical procedure, an office
visit, a radiology procedure, a laboratory
test, or other medical service (e.g., re-
moval of cast). For example, in the labora-
tory, a routine urinalysis and a blood
count constitute two different tests and
thus count as two service units.

The strength of our utilization measure
is that it allows us to measure changes in
service volume. For example, before case
management was implemented, one
might have a visit to the hospital outpa-
tient department during which two ser-
vices were provided. After the implemen-
tation of case management, that same
visit might involve only one service. Anal-
ysis at the visit level would show no
change in utilization, but analysis at the
service level would show a reduction in
utilization. On the other hand, the weak-
ness of this measure is that we cannot as-
certain whether reductions in utilization
result from fewer visits, fewer services
per visit, or both.

The period of observation is 60 months
(5 complete years) from July 1984 through
June 1989. To determine the impact of the
PCCM program, we used an interrupted
time-series research design. This design
is a widely accepted framework for as-
sessing the impact of an event in time on
the behavior of a variable (Campbell and
Stanley, 1963; Draper and Smith, 1966;
Cook and Campbell, 1979; McDowall et
al., 1980; Lewis-Beck, 1986). This method
allows us to compare utilization during a
later time period with utilization during an
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eariier time period, while controlling for
secular trends in utilization, That is, a time
variable measures the trend in utilization
and, as such, serves as a proxy for all in-
fluences on utilization. The interruption
variables (measuring the implementation
of the program) measure changes in the
utilization trend.

For the purpose of this analysis, we
were interested in identifying three dis-
tinct time periods (i.e., two interruptions).
The pre-KenPAC period is 20 months long
and covers the period from July 1984 to
February 1986, During this period no ef-
fects from the PCCM program are ex-
pected; it serves as our baseline period
for measuring subsequent changes. The
second period is the enrollment period
and runs 6 months from March 1986 to
August 1986. Mass enrollment in the Ken-
PAC program was tied to routine 6-month
case reviews for AFDC benefits. During
the enroliment period, PCCM effects are
confounded with the disruptive effects of
mass enrollment in the PCCM program.
During the enroliment period, the enroliee
is required {o choose a case manager,
which may result in some delay in obtain-
-ing care as contact is re-established be-
tween provider and patient (particularly
for those beneficiaries who are assigned,
rather than choose, a case manager). Fur-
thermore, there may be some confusion
on the part of providers as to how ser-
vices are to be provided, reported, and
billed. The third period is the post-imple-
mentation period (hereafter referred to as
the “post-KenPAC” period) and runs from
September 1986 to June 1989 (34
months}. During this period changes in
utilization should be attributable to
PCCM. We expect the incentives inherent
in PCCM to result in reductions across all
five services examined.
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Conventional econometric methods
are used to estimate changes in utiliza-
tion across the three time periods (Guja-
rati, 1988; Lewis-Beck, 1986; Draper and
Smith, 1966). For reasons noted, we can-
not reach clear conclusions regarding uti-
lization during the enroliment period be-
cause the effects of PCCM and mass
enroliment are entangled. Thus, we are in-
terested in comparing only the post-
KenPAC period with the pre-KenPAC pe-
riod. Binary variables representing the
three time periods yield differential pa-
rameter estimates for the enrollment pe-
riod and post-KenPAC period relative to
the pre-KenPAC period. Beyond control-
ling for time and program effects, we also
include a binary variable to capture sea-
sonal variations in utilization. There are
separate regression equations for each of
the five services. Each equation takes the
following form:

Y, = a, + b, TIME
+ b,ENROLL + b, SEASON + e

where:

Y, = service units per enrcllee
TIME = time variable (coded
0,1,23...N)

ENROLL = binary variable measuring
difference in utilization
during enrollment relative
to pre-KenPAC (coded 1 if
enrollment period; 0 if
otherwise)

POST = binary variable measuring

difference in utilization
during post-KenPAC rela-
tive to pre-KenPAC {coded
1 if post-period; 0 if
otherwise)
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SEASON = binary variable measuring
difference in utilization
during winter (coded 1 if
December, January, or

February; 0 if otherwise)

This interrupted time-series design al-
lows us to measure deviations from the
general trend in utilization. The credibility
of this approach rests on the assumption
that other plausible explanations for post-
implementation changes can be ruled
out. The inclusion of the TIME variable
and the SEASON variable mitigates many
of these concems. The TIME variable cap-
tures any systemic, underlying forces
driving utilization changes during this
5-year period. For example, if the popula-
tion were aging in such a fashion as to in-
crease utilization, the TIME variable
would capture this effect. The SEASON
variable captures the shortrun fluctua-
tions in utilization that one might expect
in a monthly data series.

Our design has a number of strengths.
The enroliment period, in which program
impacts are entangled with the mechan-

ics of choosing a case manager, is iso-
lated, allowing us to consider the true pre-
and post-implementation periods. Our 34-
month post period allows us to examine
the impact of a program well into matu-
rity. Distinct from previous literature that
has generally used visits or days, our
measure of utilization allows us to exam-
ine changes in the volume of services per
enrollee. Finally, our methods ¢an be eas-
ily replicated by Medicaid program man-
agers using datareadily available to them.

Nonetheless, there are certain weak-
nesses in our research design. Ideally,

- some control for differences in individual-

level characteristics (i.e., age, gender, ur-
ban or rural location) would be included.
The level of aggregation in our data does
not provide information at the claim level
to make these adjustments. However, as
previously noted, the inclusion of the
TIME variable mitigates this concern
somewhat by controlling for underlying
forces driving utilization over time. In cer-
tain service settings, our measure of utili-
zation does not allow us to determine
whether reductions are attributable to

Table 1

Mean and Standard Deviation Monthly Wtilization per 10,000 KenPAC Enrollees: Kentucky,
July 1984-fune 1989

Service Pre-KenPAC! Enroliment? Post-KenPAC? AH Periods
inpatient Hospital 817 602 661 716
(111 {122 {119 {136)
Laboratory 226 240 ' 302 270
64) 79 (9%) {9)
Qutpatient Hospital 3,579 3,408 4,053 3,815
(864) {626} (858) {803)
Prescription Drugs 4,988 4,852 5,271 5,135
{664} {477) (776) (724)
Physician 11,761 12,958 11,840 11,982
{2,133) {1,686) (1,827 {1,920
1auly 1984-February 1986,
ZMarch 1986-August 1986.
3september 1986-June 1989,

NOTES: KenPAC is Kentucky Patient Access and Care Program. Standard deviations are in parentheses.
SOURCES: Kentucky Medicaid Managemenl Information Systemn; Miller, M., The Urban Institute, Washingion, DC, and Gengler, D., Oftice of

the Governor, Helena, Montana, 1893,
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fewer visits or fewer services per visit. Fi-
nally, as with most previous studies, our
research is based on data from one State
and may be limited in its generalizability.

RESULTS

Table 1 reports the means for the utili-
zation variables overall and in the three
time periods. Table 2 reports the results
of our regression analysis. (Regression di-
agnostics are discussed in the Technical
Note.) With the exception of inpatient ser-
vices, the post-KenPAC differential inter-
cepts are negative, suggesting reduc-
tions in utilization. However, utilization
reductions are statistically significant
only for laboratory and outpatient hospi-
tal services. Qur data do not allow us to
ascertain whether the reduction in the
outpatient hospital setting is the resuit of
fewer visits, fewer services per visit, or
both.

The results in Table 2 suggest that fur-
ther analysis should be undertaken. For
physician setvices, the adjusted R-square
value is extremely low, suggesting that
the simple, differential intercept model
we use may be inadequate. Models of this
type can measure differences in the level
of utilization (i.e., the intercept) and/or the
rate of change in utilization (i.e., the
slope). Thus, there are four possible out-
comes between time periods: no differ-
ence; a difference in the level (intercept)
of use but not in the rate (slope) of use; a
difference in the rate of use but not in the
level of use; and differences in both the
level and rate of use. We began with the
simplest model: measuring differences
in the level of use. However, the physician
service results suggest that a more elabo-
rate model allowing both the level and
rate of utilization to change may provide a
clearer picture.

Table 2
Time-Series Regression Results of Impact on Service Witilization Before and After Case
Management'
Post-KenPAC
Pre-KenPAC Differential
Intercept Intercept
Service (t-values) {t-values) Adjusted R? Durbin-Watson
Inpatient Hospital *886.20 15.90 0.39. 2.49
{29.68) {0.25)
Laboratory *172.5Q *=-130.73 0.45 241
(9.06) {-3.25)
Outpatient Hospitai? *3327.57 * .- 134905 0.30 2.63
{24.38) {—3.57)
Prescription Drugs *4687.76 ~231.18 0.1 2.49
(24.33) {-0.50
Physician *11486.66 -1042.56 0.00 2.22
{21.06) {=0.91)

*Significant at 99-percent confidence level using two-tailed test.

1Complete model Includes a time-counter variable, a seasonal binary variable, and two binary variables to measure the differences in the
tevel of utitization during the enroliment and post-KenPAC perfods. All parameter astimates expressed as units per 10,000 enrolees.

2pModel corrected for autocorrelation {see Technical Note).
NOTE: KenPAC is Kentucky Patient Access and Care Program.

SOURCES: Kentucky Medicald Management Information System; Mitler, M., The Urban Institute, Washington, DC, and Gengler, D., Office of

the Governor, Helena, Montana, 1993.
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For each service, models testing for dif-
ferences in both the level and rate were
estimated. In this instance the model
takes the form;

Y, = a, + b, TIME + b, ENROLL
" + b, ENROLLSLP + b, POST
+ bg POSTSLP + b; SEASON + ¢

where all variables are as before and:

ENROLLSLP =~ = variable measuring
difference in rate of
change of utilization
during enroliment rel-
ative to pre-KenPAC
(coded 1,2,3... N if
enrollment period; 0 if
otherwise)

POSTSLP = variable measuring
difference in rate of

“change of utilization
during post-KenPAC
relative to pre-
KenPAC (coded 1,23
... N if post-KenPAC
period; O if otherwise)

With the exception of physician ser-
vices, the regression results were unaf-
fected by changing the model. That is, the

adjusted R-square values did not increase
significantly, and no additional signifi-
cant parameters were found. However, in
the physician service equation, the
R-square value increased and both param-
eters (i.e., the differential intercept and
slope) for the post-KenPAC period were
negative and statistically significant
(Table 3). This suggests that PCCM re-
duced the level of physician services and
that the rate of utilization was still falling
during the post-Ken-PAC period.

One final elaboration of the analysis
was undertaken. As mentioned earlier,
outpatient hospital services include both
routine services and emergency depart-
ment services. The literature is replete
with anecdotal and empirical evidence
that emergency departments are often
used for non-emergency care, particularly
by the Medicaid population {Davidson,
1978, 1982; Freund, 1984; Freund and
Neuschler, 1986; Lavenhar, Ratner, and
Weinerman, 1968; Uilman, Block, and
Stratman, 1975; Scherzer, Druckman, and
Alpert, 1980; Kelman and Lane, 1976). The
emergency department represents a con-
spicuous opportunity to reduce inappro-
priate utilization. It is important for State
policymakers to understand more com-

Table 3

Time-Series Regression Results (Elaborated Model') of Impact on Physician Services
Utllization Before and After Case Management

Pre-KenPAC

Post-KenPAC Differential

Intercept Slope Intercept Slope
Adjusted Service {t-value} {t-value) {t-value) {t-value} A?
Physigian *9985.43 *205.53 *—4212.22 *—-198.45 0.12
{17.32) (3.89) {—3.25) {—3.45)

*Significant at 99-percent confidencs level using two-tailed test,

1Complete model includes a time-counter varlable, a seasonal binary variable, two binary variables to measure differences in the level of utili-
zation during the enroliment and post-KenPAC periods, and two variables to rneasure differances in the rate of change of utilization during
the enroliment and post-KenPAG periods. All parameter estimates expressed as units per 10,000 enrollees, Model corrected for autocorrela-
tion {see Technical Note).

NOTE: KenPAC is Kentucky Patient Access and Care Program,

SOURCES: Kentucky Medicaid Management Information System; Milter, M., The Urban Institute, Washington, DC, and Gengler, D., Office of
the Governos, Helena, Montana, 1993,
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pletely the observed reduction in outpa-
tient hospital use: Is it emergency depart-
ment services, routine services, or both?

Unfortunately, our 60-month data base
does not report routine outpatient depart-
ment and outpatient emergency depart-
ment services separately. However, an
identical data base that disaggregates
routine outpatient department and emer-
gency department services was available
from the State, except that it covered a
shorter time period (27 months, running
from January 1985 through March 1987).
Using these data, the pre-KenPAC period
runs from January 1985 through February
1986 and the post-KenPAC period runs
from September 1986 to March 1987. The
enroliment period is unchanged (March
1986 to August 1986). Using the same
methods previously outlined, we estimate
separate models for routine outpatient
department services and emergency de-
partment services.

Table 4 reports the regression results
for routine outpatient department and
emergency department services using
the 27-month data series. Even though
the pre- and post-KenPAC periods are
considerably shorter, the resuits are com-

pelling. The adjusted R-square values for
both models are high, and the post-
KenPAC parameters are negative and
highly significant. These results indicate
that PCCM reduced utilization in both the
emergency department and in the outpa-
tient department.

DISCUSSION

The KenPAC PCCM program had no
impact on inpatient hospital and prescrip-
tion drug utilization. We attribute the lack
of an impact on inpatient utilization to
State policies and national trends already
limiting inpatient hospital utilization. Dur-
ing the entire period of observation, inpa-
tient utilization for this population was de-
clining. The Kentucky Medicaid program
imposes limitations on pre-operative
days, weekend admissions, procedures
that can be provided in an ambulatory set-
ting, and optional procedures in the inpa-
tient setting. These limitations would
tend to dampen any additional effect from
PCCM.

General trends affectmg inpatient hos-
pital utilization would also tend to
dampen PCCM effects. Advances in tech-
nology have allowed many inpatient pro-

Table 4

Time-Serles Regression Resuits of impact on Emergency Department and Qutpatient
Department Services® Utilization Before and After Case Management

Post-KenPAC
i Pre-KenPAC Differential
Intercept Intercept
Adjusted Service {f-values) {t-values) R?
Emergency Department *639.12 * - 199.67 0.66
(24.79) (-3.49)
Outpatient Clinic *2616.20 * -555.38 0.47
(32.38) {—2.98) .

*Significant at 99-percent confidencs level using two-talled test,

1Analysis hased on 27 months of data of service claims. Complete medel includes a time-counter variable, a seasonal binary variable, and
two binary variables measuring diffsrences in the level of uthization dyring the enroliment and poat-l(enPAO periods. All paramster

ostimates expressed as units per 10,000 enrollees.
NOTE: KenPAC |s Kentucky Patient Access and Care Program,

SOURCES: Kentucky Madicaid Managament Information System; Mlller, M., The Urban Institute, Washington, DC, and Gangler, D., Office of

the Governor, Helena, Montana, 1983,
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cedures to be moved to the ambulatory
setting. Nationally, the number of ambu-
latory surgery centers (ASCs) increased
dramatically from 1983 to 1987, from 240
to 780. in the Medicaid population under
study here, the number ot ASC proce-
dures increased from 2 per 10,000 enroll-
ees in July 1984 to 96 per 10,000 enrollees
in June 1989. Also, the implementation of
PPS in Medicare has made hospitals
more sensitive to lengths of stay.

If the Kentucky experience is generaliz-
able 1o other States, policymakers should
not look for significant savings in the in-
patient setting. This conclusion is con-
trary to findings in studies of managed
care programs for the privately insured
(Manning et al., 1984). However, as noted,
Freund et al. (1989) found that major re-
ductions in inpatient utilization do not oc-
cur in Medicaid managed care programs.

We had expected that KenPAC would
lead to lower drug use for two reasons.
First, under KenPAC, Medicaid recipients
establish stable relationships with a sin-
gle primary care physician, which might
reduce excessive use resulting from
“doctor shopping.” Second, the State'’s
utilization review and program emphasis
on reducing utilization should influence
physician behavior. The empirical results
suggest either that pre-KenPAC prescrip-
tion drug utilization was at an appropriate
level or that utilization review was ineffec-
tive in changing physicians’ tendency to
prescribe drugs. Other studies do not
clarify this outcome. Long and Settle
(1988) found that prescription drug utiliza-
tion increased under PCCM. Studying the
Medicaid physician capitation program in
Kentucky that predated KenPAC, Bon-
ham and Barber (1987) found no effect on
drug use but noted that drugs were not di-
rectly subject to capitation. The impact of
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PCCM on prescription drug use requires
further examination.

PCCM appears to have reduced utiliza-
tion of independent laboratories, emer-
gency departments, hospital outpatient
departments, and physician services.
This evidence, coupled with case study
evidence in the literature, suggests that
the reduction in laboratory services re-
sults from both an ongoing relationship
between physician and patient and fewer
specialist referrals. Establishing a patient
with one primary care physician reduces
the number of different providers seen
and, consequently, may reduce the num-
ber of diagnostic tests a patient receives.

The reduction in emergency depart-
ment use is consistent with that found in
other research. Given the historical utili-
zation of emergency departments by this
population, this setting represents an ob-
vious opportunity for utilization reduc-
tion. The impact on emergency depart-
ment use may have been influenced by
two other factors. As previously noted,
the managed care program that predated
KenPAC (Citicare) concentrated on reduc-
ing emergency department utilization.
KenPAG program staff also indicated that
more aggressive efforts to reduce emer-
gency department use were made. Ken-
PAC staff met with hospital staff to dis-
cuss program objectives and to relay the
reimbursement consequences of provid-
ing unauthorized, nonemergency care in
the emergency department.

KenPAC’s more aggressive efforts to
contain emergency department use may
have had a spill-over effect on the outpa-
tient department. That is, hospital staff
may have become more careful about get-
ting the case manager’s approval for both
emergency department and outpatient
department utilization. The reduction in
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independent laboratory services sug-
gests that PCCM reduces ancillary ser-
vice utilization. Reduced numbers of an-
cillary procedures may also account for
some of the utilization reduction seen in
the hospital outpatient setting.

PCCM could be expected to increase
the number of visits to physicians as
other institutional sources of care are
abandoned in favor of the office-based
physician setting. Long and Settle (1988)
found that primary care physician ser-
vices increase. Hurley, Freund, and Taylor
(1989) found that primary care visits do
not increase but that there is a greater
concentration of services provided by the
case manager. Freund et al. (1989) found
reductions in the percentage of enrollees
with physician visits as well as the num-
ber of visits in some programs but not in
others. We find a reduction in both the
leve! and rate of change in physician utili-
zation. These findings might be expected
given our measure of utilization: services
per enrollee. Even if the number of visits
to case managers increases, the volume
of services per enrollee can decline as
case managers become more conscious
of their care through utilization review
(e.g., case managers’ use of specialists).
Finally, eliminating doctor shopping
should reduce both visits and volume.

From the Kentucky experience, we con-
clude that a PCCM/FFS program with ag-
gressive utilization review, particularly in
the emergency department setting, can
significantly reduce utilization. Policyma-
‘kers can expect utilization to decline in in-
dependent laboratory, emergency depart-
ment, outpatient department, and
physician services. Although other stud-
ies have found increases in physician ser-
vices, we would argue that the physician
service findings depend on the utilization

HEALTH CARE FINANCING REVIEW/Fall 1993/voiume 15, Number 1

measure (visits versus services per en-
rollee). We cannot directly assess Medic-
aid cost effectiveness without estimates
of program administration costs, which
offset utilization savings. However, reduc-
tions in these four services, which ac-
count for roughly one-half of the acute
care spending for the AFDC population,
without increases in other services, sug-
gest that PCCM/FFS programs can be
cost effective.

TECHNICAL NOTE

There are two estimation problems that
modeis of this kind can encounter: muflti-
collinearity and autocorrelation. Both are
problems of efficiency, rather than bias,
in the parameter estimates.

Multicollinearity was diagnosed using
a condition index {Belsey, Kuh, and
Welsch, 1980). Condition index values of
10 indicate moderate multicollinearity,
values of 30 indicate strongmuiticollinear-
ity, and values above 30 indicate severe
multicollinearity. When condition index
values did not exceed 9.44 in our models,
we determined the degree of multicolli-
nearity to be minor. Even if multicollinea-
rity were present, it is likely that the stan-
dard errors are inflated. Highly inflated
standard errors reduce tvalues, which
has the effect of rendering statistically in-
significant resuits (i.e., Type Il errors). All
statistically significant results in this arti-
cle are at the 99-percent confidence level.

Time-series models can encounter au-
tocorrelation problems. The effect of its
presence on the estimated standard er-
rors depends on the direction of autocor-
relation. Durbin-Watson tests were run on
all models. Only two models (that for out-
patient services in Table 2 [DW = 2.63],
and that for physician services in Table 3
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[DW = 2.64)) clearly exhibited autocorre-
lation. In both instances, the direction of
autocorrelation was negative, which
tends to inflate standard errors. These
modeis were re-estimated by deriving the
value of rho from the Durbin-Watson sta-
tistic and using it in a generalized differ-
ence equation (Gujarti, 1988).

This correction reduced the standard
errors making the post-KenPAC parame-
ter estimates significant at the 99-percent
confidence level rather than the 95-per-
cent confidence level.
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