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Abstract

To estimate the national annual
cost of rehospitalization for
multiple-episode schizophrenia
outpatients, and to determine the
relative cost burden from loss of
medication efficacy and from
medication noncompliance, the
yearly number of neuroleptic-
responsive multiple-episode
schizophrenia inpatients in the
United States who are discharged
back to outpatient treatment was
estimated. The cohort at risk for
future relapse and rehospitaliza-
tion was determined. The re-
search literature on the expected
rates of relapse for schizophrenia
patients on maintenance antipsy-
chotic medication was reviewed;
in particular, monthly relapse
rates under the optimal medica-
tion conditions of compliant pa-
tients taking optimal doses of a
depot neuroleptic (optimal neuro-
leptic dose) and under the less
optimal conditions of patients
stopping medication (medication
noncompliant) was estimated.
Using established noncompliance
rates from the literature, it be-
came possible to estimate a "real
world" rehospitalization rate for
this cohort, as well as the rela-
tive burden accruing from loss
of medication efficacy and from
medication noncompliance. Fi-
nally, cost estimates for index
hospitalizations and rehospitali-
zations were derived from data
on national expenditures for in-
patient mental health care. The
monthly relapse rates are esti-
mated to be 3.5 percent per
month for patients on mainte-
nance neuroleptics and 11.0 per-
cent per month for patients who
have discontinued their medica-
tion. Postdischarge noncompli-
ance rates in community settings

are estimated to be 7.6 percent
per month. These estimates were
entered into a survival analysis
model to determine the real
world relapse rate of this cohort.
An estimated 257,446 multiple-
episode (3= two hospitalizations)
schizophrenia patients were dis-
charged from short-stay ( s 90
days) inpatient units in the
United States during 1986. The
estimated aggregate baseline in-
patient cost for the index hos-
pitalizations of this cohort was
$2.3 billion (1993 dollars). Within
2 years after discharge, the ag-
gregate cost of readmission
approached $2 billion. Loss of
neuroleptic efficacy accounted for
roughly 60 percent of the rehos-
pitalization costs and neuroleptic
noncompliance for roughly 40
percent. The economic burden
due to loss of efficacy is rela-
tively higher during the first
postdischarge year, whereas the
burden from noncompliance is
higher in the second year. Be-
cause loss of medication efficacy
and medication noncompliance
act synergistically on relapse,
substantial inpatient cost savings
can be realized by linking better
pharmacologic treatments of
schizophrenia with more effective
strategies to manage medication
noncompliance.
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Schizophrenia inflicts incalculable
suffering on patients and their
families, and imposes a substantial
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economic burden on society (Wyatt
and Clark 1987; McGuire 1991).
Although cost estimates fail to
capture the devastating human di-
mensions of the illness, they can
help guide the allocation of treat-
ment resources. Economists tradi-
tionally distinguish between direct
and indirect costs. Direct costs are
the actual dollar expenditures re-
lated to the treatment of an illness
and typically include institutional
care, professional services, and
medications. Indirect costs include
lost productivity and losses due
to premature death. This article
focuses on direct costs. Not sur-
prisingly, the direct cost of schizo-
phrenia is very large (Gunderson
and Mosher 1975; Rice et al. 1990);
a recent estimate of the total an-
nual direct cost of schizophrenia is
$19 billion (Wyatt et al., in press).

Many cost studies divide direct
costs into component costs (e.g.,
inpatient treatment, outpatient
treatment, jail, medication, etc.).
A limitation of this approach,
however, is that it is static and
provides little information about
specific costs that come from par-
ticular aspects of the disease, pa-
tient behavior, or treatment. For
example, an obvious issue in the
maintenance (outpatient) treatment
of schizophrenia is the risk of re-
lapse and its associated costs. Two
major contributors to relapse dur-
ing maintenance treatment are loss
of medication efficacy and medi-
cation noncompliance. Clearly, it
would be very useful to better
understand the relationship be-
tween specific problems such as
these and the ultimate cost of
schizophrenia.

Method

Overview of Design. This analy-
sis focuses on the neuroleptic-

responsive, multiple-episode
schizophrenia outpatient. First, we
estimated the annual number of
neuroleptic-responsive acute schiz-
ophrenia inpatients in the United
States who are discharged back to
outpatient treatment. This gave us
a cohort at risk for future relapse
and rehospitalization. Cost esti-
mates for index hospitalizations
and rehospitalizations were derived
from data on national expenditures
for inpatient mental health care
during 1986, adjusted to 1993 dol-
lars. Next, we reviewed the re-
search on the expected rates of re-
lapse for schizophrenia outpatients.
In particular, we estimated the
monthly relapse rates both under
the best conditions, in which com-
pliant patients are taking optimal
neuroleptic doses, and under the
higher risk condition of recent
medication noncompliance. Finally,
we used estimates of noncom-
pliance rates to derive the "real
world" rehospitalization rate as
well as the relative cost burden
from loss of medication efficacy
and from medication non-
compliance.

Population at Risk. To estimate
the annual number and hospital
distribution of chronic neuroleptic-
responsive schizophrenia patients
discharged to outpatient treatment
in the community, we used the
National Institute of Mental Health
(NIMH) 1986 Client/Patient Sam-
ple Survey (C/PSS; Manderscheid
and Sonnenschein 1990) and set a
priori criteria to include those in-
patients who (1) had at least one
prior psychiatric hospitalization; (2)
had a primary discharge diagnosis
of schizophrenic, schizoaffective, or
schizophreniform disorder; (3) had
an index hospital stay of no more
than 90 days; and (4) were neither
admitted from nor discharged to

another inpatient or residential
care facility. Thus, the number we
arrived at represents a conserva-
tive estimate of the total U.S. co-
hort of chronic, multiple-episode
schizophrenia patients who are
discharged annually to the
community.

Defining Relapse Risk Catego-
ries. We reviewed prospective
maintenance studies with at least 6
months of followup. Our goal was
to determine relapse rates for pa-
tient groups under more narrowly
defined treatment conditions than
provided in other meta-analyses of
maintenance neuroleptic studies
(Davis 1976). We refer to these
maintenance treatment conditions
as "optimal neuroleptic dose,"
"medication noncompliant," and
"medication withdrawal."

For the optimal neuroleptic dose
relapse risk group, we wanted to
identify patients who were on an
optimal dose of maintenance anti-
psychotic (but who were not
otherwise "protected" by intensive
psychosocial therapies) under cir-
cumstances in which medication
compliance was known. To de-
velop the optimal neuroleptic dose
analysis, we identified studies or
study subgroups with subjects who
(1) had recently relapsed and were
restabilized (most often, the pa-
tients had been recently dis-
charged) and (2) were receiving
long-acting depot neuroleptic (e.g.,
fluphenazine or haloperidol dec-
anoate) as their maintenance
therapy. Excluded from the opti-
mal neuroleptic dose group were
study patients who (1) were ini-
tially recruited from a stable out-
patient population, (2) dropped out
of a study or showed signs of
noncompliance before relapse, (3)
were assigned to a less efficacious
depot dose (e.g., a low-dose medi-
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cation assignment), and (4) re-
ceived high-intensity psychosocial
therapy in addition to a depot
neurolepric and standard outpa-
tient care. In effect, many of the
patients in this category were
identified subgroups from larger
studies in which some, but not all,
of the subjects met these four
criteria.

The medication noncompliant re-
lapse risk group was made up of
stabilized patients who then be-
came noncompliant to maintenance
treatment. To be included in this
group, subjects had to have been
stabilized outpatients who, in the
judgment of the investigator,
stopped taking their medications
while clinically stable. To see
whether relapse rates in these pa-
tients differ from those in patients
whose medications were discon-
tinued by their physicians, we also
analyzed monthly relapse rates of
discharged patients whose antipsy-
chotic medications were withdrawn
by their clinicians. These patients
made up the medication with-
drawal risk group. Inclusion crite-
ria for this group were that the
patient had to have been recently
stabilized from a relapse or re-
cently discharged, and that the pa-
tient's medication withdrawal had
to have occurred during outpatient
treatment.

Owing to the variability of the
study methods and the data pres-
entation, we had to make several
simplifying assumptions. First, be-
cause there is no consensus defi-
nition of relapse (Falloon et al.
1983), we stayed with each au-
thor's definition as long as it was
a categorical outcome. Later on,
however, during the cost analysis,
we equated relapse with rehospi-
talization. At first glance, this
would appear to exaggerate the
subsequent rehospitalization cost

estimates. However, there is a
countervailing selection bias that
underestimates the number of pa-
tients at risk for rehospitalization.
Specifically, the index hospital co-
hort actually comes from a larger
patient pool of relapsed schizo-
phrenia outpatients, some of whom
relapsed but were not rehospital-
ized during the 1986 calendar
year.

Determining Noncompliance
Rates. We identified prospective
studies that reported noncom-
pliance rates in schizophrenia. To
be included, a study had to (1)
identify an index cohort of schizo-
phrenia patients discharged from
the hospital with the recommenda-
tion of maintenance medication,
and (2) report medication non-
compliance rates (rather than drop-
outs from a research protocol).

Converting From Aggregate Fol-
lowup Data to Monthly Rates.
All of the above longitudinal re-
lapse and noncompliance rates
were then converted into monthly
rates by using the following
equation:

Monthly rate =

N survivors \ '

N initial cohort/ - 1

Depending on the variable of in-
terest, the term "survivors" in the
above equation represents the
number of nonrelapsed or still-
compliant patients remaining by
the end of the study period. This
calculation is not linear but reflects
residual changes in the number of
patients over time; this is analo-
gous to monthly mortgage pay-
ments, in which interest payments
change as the principal is slowly
paid. This equation is an over-
simplification because it assumes

that rates of relapse and noncom-
pliance stay constant over time. In
reality, the monthly risk of relapse
is slightly lower in the second
postdischarge year than it was in
the first year (Hogarty and Ulrich
1977). Similarly, noncompliance
rates are highest in the first few
months after discharge and then
eventually level off to a much
lower rate (Curson et al. 1985).
However, as a practical matter, we
had to make this simplifying as-
sumption because many studies
presented aggregate followup data.
Also, with the exception of non-
compliance right after discharge,
the magnitude of the monthly dif-
ferences in relapse and non-
compliance rates is relatively small
within the context of a 24-month
postdischarge timeframe (Hogarty
and Ulrich 1977; Davis et al. 1980;
Weiden et al. 1991).

Including Noncompliance in a
Survival Curve Model. We in-
corporated the effects of neurolep-
ric noncompliance into the survival
curve estimates as follows: let a
represent the monthly odds that a
recently discharged schizophrenia
patient maintained on neuroleptics
will relapse, and let p represent
the monthly odds that a patient
who recently stopped medication
will relapse. The number of ex-
pected relapses for a population
during that month can be ex-
pressed as

Number of expected relapses for
a month =

[a x (number of compliant
patients)] +

[p x (number of noncompliant
patients)].

For a population of medicated pa-
tients (N), a given proportion (y)
of new patients will become non-
compliant each month. The num-
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ber of patients surviving without
relapse in the first month (m) can
then be expressed as

Nm+ , = Nm -

[a(Nm -

Because each subsequent month's
group will have the survivors
from the previous month, this
equation can be repeated for the
next month. Therefore, the equa-
tion for the next month's group
that survived without relapse is

This equation was repeated for
each of the 24-month intervals.

Estimating the Cohort at Risk for
Rehospitalization. Mean length
of stay, cohort at risk for rehospi-
talization, and distribution of ad-
missions according to institution
were obtained from the NIMH
C/PSS, which was conducted via a
complex, two-stage, stratified de-
sign. Mental health organizations
were first sampled, and then dis-
charged patients were selected at
each sampled organization. The or-
ganizations included five types of
specialized inpatient mental health
settings: State and county mental
hospitals (State mental hospitals),
non-Federal general hospitals with
separate psychiatric service(s) (gen-
eral hospitals), private psychiatric
hospitals, Veterans Affairs medical
centers (VAMCs), and multiservice
mental health organizations
(MMHOs). These last organizations
provide services that have two or
more distinct program elements;
therefore, MMHOs can include in-
patient, outpatient, residential, or
partial care services. Many com-
munity mental health centers were

classified as MMHOs. To arrive at
national estimates from survey
data, NIMH weighted each survey
patient and used these weights to
extrapolate national estimates. De-
tails of the survey design and
weighting procedure are provided
elsewhere (Sunshine et al. 1990).

Inpatient Costs From Relapse.
Expenditure estimates were based
on data from the 1986 Inventory
of Mental Health Organizations
and General Hospital Mental
Health Services (IMHO/GHMHS)
(Taube 1990). The IMHO/GHMHS
was designed to collect informa-
tion on all specialty mental health
organizations in the United States.
It includes questions on the types
of services provided, staffing pat-
tern, patient capacity, daily census,
and expenditures from the various
institutions. The IMHO/GHMHS
provides estimates of the total psy-
chiatric inpatient expenditures at
State mental hospitals, general hos-
pitals, private psychiatric hospitals,
and VAMCs. However, it does not
include many ancillary costs asso-
ciated with the hospitalization of
persons with schizophrenia, such
as capital costs, insurance costs,
and the costs of medications and
doctors' services, which are billed
separately. Because expenditures at
MMHOs are not collected by pro-
gram element (inpatient, outpatient,
partial, and residential care), daily
inpatient expenditures at State
mental hospitals were used as a
proxy for daily MMHO inpatient
expenditures.

In the current report, informa-
tion on total expenditures and
average daily census was used to
estimate total expenditures for a
single inpatient day. These costs
are just the basic costs and do not
include the large number of ancil-
lary costs associated with hospitali-

zation. Daily inpatient expenditures
were then multiplied by the num-
ber of relevant inpatient days to
arrive at an estimate of annual in-
patient treatment costs for each of
the five inpatient treatment settings
under study. The original data
were in 1986 dollars. Since then,
the costs of all medical services
have markedly increased, so the
final costs shown in the tables
have been increased by 85 percent
to reflect the increase in medical
costs from 1986 to 1993 (U.S. Bu-
reau of Labor Statistics 1994).

Cost Calculations. Costs of re-
hospitalization were estimated by
multiplying the mean length of
stay for index patients from that
type of facility by the mean daily
expenditures at that type of facil-
ity. The baseline inpatient cost is
the average hospital cost of the
baseline hospitalizations of the in-
dex cohort. The rehospitalization
costs during maintenance treatment
were estimated by applying the
survival curve analyses to the in-
dex cohort to determine the ex-
pected number of rehospitaliza-
tions. Aggregate costs of these
rehospitalizations were calculated
by multiplying the number of ex-
pected readmissions by the aver-
age cost of the cohort's baseline
admission using the following
equation:

c N relapse,^
W N initial cohort

x initial costs1993 a ^ , ,
The real world survival curve

was used to determine the ex-
pected total number of rehospital-
izations, the optimal neuroleptic
dose survival curve was used to
calculate relapses owing to loss of
medication efficacy, and the dif-
ference between the two yielded
the number of relapses attributable
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to medication noncompliance. For
the cost-of-relapse estimate, the
number of relapses was multiplied
by the average cost of rehospitali-
zation.

Results

Population at Risk and Baseline
Hospitalization Costs. During
1986, there were an estimated
257,446 discharges from specialized
U.S. inpatient mental health set-
tings that met our study criteria.
These discharges were unevenly
distributed among the various
types of inpatient facilities (table
1). More than two-thirds came
from either general hospitals
(42.9%) or State mental hospitals
(28.8%), and the remainder came
from VAMCs (14.1%), MMHOs
(7.7%), and private psychiatric hos-
pitals (6.5%). The average length
of stay and average cost per hos-
pitalization are also shown in table
1. The total inpatient cost for the
index hospitalizations of the 1986
cohort was $2.3 billion (1993
dollars).

Relapse Rates After Discharge.
Tables 2 and 3 show the studies
for the optimal neuroleptic dose

and medication noncompliant
groups. The numbers of patients
shown in the tables represent the
subgroups for the particular analy-
ses. The monthly optimal neuro-
leptic dose relapse rate (a) is 3.5
percent per month and the medi-
cation noncompliant rate (P) is
11.0 percent. Of note is that the
relapse rates when the medications
were discontinued by the patient
appear considerably higher than
those when the medications were
withdrawn by the patient's clini-
cian (8.4% per month; see table 4).

Medication Noncompliance Rates
After Discharge. Table 5 shows
the rates at which recently dis-
charged relapsed schizophrenia pa-
tients stopped taking medication.
The average of 7.6 percent per
month (y) was used to obtain the
real world survival curve shown
as the bottom curve in figure 1.
As a comparison, the top curve in
the figure represents the survival
estimate for the "Best Case" re-
lapse condition of 3.5 percent per
month.

Rehospitalization Costs Attributa-
ble to Relapse. The real world
survival curve shows that approx-

imately 50 percent of the initial
cohort were rehospitalized during
their first postdischarge year (esti-
mated relapse n - 126,792; 49.2%
of initial cohort). By 2 years after
discharge, just over 80 percent of
the initial cohort will be rehospi-
talized (n = 208,274; 80.9%). Be-
cause the nonrelapsed cohort is
smaller since the first year re-
lapsers are no longer included, the
absolute number of relapsers de-
clines for the second postdischarge
year. However, the relative odds
of relapse increases from 49.2 per-
cent during the first-year period to
65.3 percent during the second
year, because many patients start
the second year in the higher risk
noncompliance group.

The optimal neuroleptic dose
and real world curves show the
estimated contributions of loss of
efficacy and noncompliance to re-
lapse. At the 1-year point, approx-
imately 68 percent is owing to loss
of neuroleptic efficacy and approx-
imately 32 percent is owing to
neuroleptic noncompliance. This
ratio is not static because a signifi-
cant proportion of the nonrelapsed
cohort at the end of the first year
are in the higher risk medication
noncompliant group. During the

Table 1. Baseline hospital costs of the index sample, including type of Inpatient facility and
length of stay for 1986 hospitalization (1993 dollars)

Type of Inpatient facility
Percentage of
index cases

Mean length
of stay
(days)

Average
hospital cost

per patient ($)
Total cost
($ millions)

General
State
Veterans
MMHOs (CMHCs)1

Private
All facilities

42.9
28.8
14.1
7.7
6.5

100.0

15.0
35.0
24.4
18.9
19.5
22.6

7,086
11,678
8,785
6,347

12,366
9,252

782.5
864.6
318.3
125.3
207.4

2,298.1

Note.—MMHOs = multiservice mental health organizations; CMHCs = community mental health centers

'There is no separate category for CMHCs; however, most CMHCs are in this category.
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Table 2. Monthly relapse rates for recently stabilized
patients maintained on optimal doses of depot therapy

Author

Crawford and Forrest
Del Guidice et al.
Falloon et al.
Hogarty et al.
Knights et al.
Schooler et al.
Scottish Group
Hogarty et al.

Average

Year

1974
1975
1978
1979
1979
1980
1988
1991

n

66
30
21
54
40
75
11
21 1

Followup
(months)

9.5
16.0
12.0
24.0

6.0
12.0
12.0
24.0
15.1

Relapse rates
(% per month)

3.6
4.9
4.2
1.8
6.9
3.5
0.8
2.7
3.5

'Includes a few patients on oral neuroleptlc regimens, but most patients were on depot
fluphenazlne.

Table 3. Monthly relapse rates for stabilized schizophrenia
patients who become noncompllant

Author

Hogarty and Goldberg
Johnson1

Serban2

Gaebel and Pietzker
Hogarty et al.3

Average

Year

1973
1979
1980
1985
1991

n

49
56

222
18
28

Followup
(months)

6.0
6.0

24.0
12.0
24.0
12.0

Relapse rates
(% per month)

14.6
13.2
6.9

10.1
10.4
11.0

'Noncompliance is implied but may have been with the assent of the psychiatrist
zThe study did not clearty delineate compliance-associated relapse, but such relapse is
implied by the authors.

initial sample were patients assigned to the control group.

second postdischarge year, the rel-
ative contribution of noncompli-
ance to rehospitalization is about
equal to that of loss of medication
efficacy.

Table 6 shows the corresponding
costs of rehospitalization. The cost
related to neurolepric nonresponse
is approximately $1.2 billion, with
$800 million for the first year and
$400 million for the second year.
The cost attributable to neurolepric
noncompliance is approximately
$705 million, with $370 million for
the first year and $335 million for
the second year.

Discussion

Cost of Relapse. The United
States spends roughly $2.3 billion
each year on short-term inparient
services for multiple-episode schiz-
ophrenia patients. Using the real
world survival analysis, we esti-
mate that within 2 years after dis-
charge, the first rehospitalization
episodes for these patients will
cost almost $2 billion in direct
hospital expenditures. Approx-
imately 63 percent of these expen-
ditures will be from loss of medi-
cation response ($1.2 billion) and

37 percent from medication non-
compliance ($705 million) (table 6).
The relative contribution of loss of
medication efficacy is greater in
the first postdischarge year and
that of noncompliance is greatest
during the second year.

Use of Survival Curve Modeling.
Previous research on costs of men-
tal illness has employed static
models. Cost estimates are gener-
ally derived from the summation
of service expenses provided dur-
ing a fixed time period. In prac-
tice, however, a patient popula-
tion's risk of rehospitalization
changes over time. We tried to
measure the dynamic character of
relapse and inpatient costs during
maintenance-phase treatment by
applying survival curve analysis to
the prediction of rehospitalization.
To our knowledge, this report rep-
resents the first time that survival
analysis has been used in the field
of mental health care finance.
While clinically disturbing, it was
reassuring to us that this model's
estimate of a 1-year real world re-
hospitalization rate of 50 percent is
in line with results from epidemio-
logical studies (Caton 1982; Eaton
et al. 1992a, 1992fc). We believe
that survival analysis has the po-
tential to help mental health ad-
ministrators and service planners
estimate expenditures and allocate
clinical resources in a more cost-
efficient manner. An example of
the potential usefulness is pre-
sented below.

Effects of Improving Drug Effi-
cacy or Compliance. While it is
obvious that improving either
compliance rates or drug efficacy
would help control the cost of re-
lapse, the survival technique can
be used to model how changes in
these parameters can affect the
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Table 4. Monthly relapse rates for recently relapsed or
recently discharged but stabilized schizophrenia outpatients
withdrawn from maintenance neuroleptics

Author

Gross and Reeves
Troshinsky et al.
Engelhardt et al.
Hirsch et al.
Hogarty and Goldberg
Johnson
Capstick
Wistedt et al.

Average

Year

1961
1962
1967
1973
1973
1979
1980
1983

n

70
19
56
38

173
71
59
16

Followup
(months)

6.0
12.0
6.0

12.0
10.0
24.0
23.7

6.0
12.5

Relapse rates
(% per month)

12.0
8.0
5.5
3.1

11.9
4.9
6.5

15.1
8.4

Table 5. Monthly noncompliance rates after discharge

Author

Parkes et al.
Renton et al.
Raskin and Dyson
Serban and Thomas1

Serban and Thomas1

Caton2

Gaebel and Pietzker3

Frank and Gunderson4

Weiden et al.5

Thomas et al.6

Zygmunt and Weiden7

Average

Year

1962
1963
1968
1974

1974

1982
1985
1990
1991
1992
1992

n

53
124
45

516
(chronic)

70
(acute)

119
64
72
72

384
115

Followup
(months)

12.0
12.0
6.0

24.0

24.0

12.0
12.0
18.0
24.0

6.0
12.0
15.8

Noncompliance
rates

(% per month)

5.5
5.0

17.7
6.5

5.3

13.8
5.4
5.4
5.4
8.5
6.3
7.6

'Sample was divided into acute (e.g., first-episode) and chronic schizophrenia patients, with
noncompliance rates reported separately. No specific criteria for noncompliance were used,
but this was the focus of the study.
2Aftercare adherence was used as a proxy measure for medication compliance.
3Report is on patients discharged to a specialty schizophrenia clinic. No specific criteria for
noncompliance were used; the authors assumed that all cases of medication cessation
represented noncompliance.
••Patients were assigned to two types of psychotherapy; medication treatment was the
clinician's choice. Results are reported as number of patients with at least one episode of
"poor" compliance on a trichotomous (good/falr/poor) outcome measure. Time of start of
followup ranges from 0 to 3 months after discharge.
sQuasl-prospective analysis of a depot specialty clinic cohort. Definition of noncompliance =
* 1 week of complete medication cessation. Some subjects were enrolled in a maintenance
depot dosage protocol.
initially compliant sample followed by telephone interview.
Prospective noncompliance study of a separate sample from three hospital/treatment sites.
Criteria for noncompliance = s»1 week of complete medication cessation.

course and costs of relapse over
time. For example, one might wish
to compare the cost savings of hy-
pothetical improvements in drug
efficacy or compliance. According
to this model, a hypothetical new
medication that is 50 percent more
efficacious would decrease the
first-year postdischarge rehospital-
ization rates by 18 percent; con-
versely, improving compliance by
50 percent would decrease 1-year
rehospitalization rates by 12 per-
cent. A hypothetical 50 percent
improvement in both medication
efficacy and medication compliance
would decrease rehospitalization
rates by 37 percent.

The actual numbers from these
hypothetical scenarios are less im-
portant than the general point that
comes out of this modeling. The
bad news is that the recent de-
velopment of more effective drugs
to replace currently available neu-
roleptics cannot be the sole answer
to the problem of relapse and re-
hospitalization in schizophrenia un-
less these drugs can also be linked
with better outpatient compliance.
The good news is that there
should be synergistic benefits
from simultaneously improving
both medication compliance and
medication efficacy.

Limitations. It is important to
bear in mind several important
qualifications. The analysis is
restricted to direct hospital costs
and does not address other direct
costs associated with schizophrenia.
Also, we limited the cohort selec-
tion criteria to reflect neuroleptic-
responsive chronic schizophrenia
patients discharged back to the
community; we did not analyze
either first-episode hospitalizations
or neuroleptic-unresponsive long-
term inpatients. Schizophreniform
or first-break patients might have
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Figure 1. Survival analysis of optimal neuroieptic dose and
real world rehospitalization risk for multiepisode neuroleptlc-
responslve schizophrenia patients
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This survival analysis assumes a constant optimal neuroieptic dose relapse rate of 3.5
percent per month, a constant medication noncompliance rate of 7.6 percent per month, and
a constant medication noncompllant relapse rate of 11 percent per month See text for
further discussion of modeling assumptions.

very different relapse or compli-
ance profiles from the estimates
used here, which were derived
predominantly from multiple-
episode patient samples. Also, we
excluded from relapse rate analysis

the potential benefits that compre-
hensive outpatient programs such
as the assertive community treat-
ment model (Stein and Test 1980)
have on reducing relapse rates.
This omission will underestimate

Table 6. Estimated hospital costs from maintenance phase
relapse in the United States: Effects of loss of medication
efficacy and medication noncompliance (millions 1993 dollars)

Year 1 (%) Year 2 (%) Combined (%)

Loss of efficacy costs $ 799.7 (68.4)
Noncompliance costs 370.0 (31.6)

Total cost 1,169.7

$399.9 (54.4)
335.1 (45.6)

735.0

$1,199.6 (62.9)
705.1 (37.1)

1,904.7

the efficacy of neuroleptics when
combined with intensive rehabilita-
tion. However, an equalizing force
may be that the assumptions for
the optimal neuroieptic dose group
do not represent actual psycho-
pharmacologic practice (Kissling
1994). Finally, this study did not
consider the possible impact on
compliance or relapse rates that
might occur from maintenance
treatment with atypical antipsy-
chotics (clozapine or risperidone).

Our estimates of the cohort at
risk are subject to several errors;
these include the inaccuracy of
discharge diagnoses, the overcount-
ing of patients who were rehospi-
talized more than once in the 1986
calendar year, and the failure to
include in the cohort schizophrenia
outpatients who relapsed but were
not rehospitalized during 1986. The
relapse rate estimates went only as
far as the first relapse; costs of
multiple rehospitalizations were
not calculated. Our biggest concern
is that our results underestimate
the impact of treatment dropout
occurring right after discharge. We
have already discussed problems
in fitting the time data into a uni-
form monthly rate model; indeed,
there is a tendency for the shorter
followup studies to show higher
relapse or noncompliance rates.

The proportion of relapsing out-
patients who are subsequently hos-
pitalized may vary with treatment
setting, resource availability, and a
range of other factors related to
health care seeking and access that
may have changed between 1986
and today. Because acute, short-
stay patients are more expensive
per diem, using average inpatient
costs for settings that also serve
chronic long-stay inpatients (e.g.,
the State hospitals) probably un-
derestimates the true readmission
cost. Finally, our model assumes
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that the length of inpatient stay
has not changed in the years
between 1986 and 1993. In fact,
length of stay is decreasing in
some types of facilities while in-
creasing in others (Salit and
Marcos 1991). Another assumption
is that discharged patients are
compliant with their initial refer-
rals with outpatient care. However,
high rates of dropout even before
the initial outpatient visit have
been reported from a variety of
treatment settings (Nicholson 1994).

Conclusion

We estimate that the total annual
cost of short-term hospital admis-
sions for relapsing schizophrenia
patients approaches $2.3 billion.
Then, within 2 years of discharge,
the aggregate cost of readmission
for such a cohort is approximately
$2 billion. Loss of neuroleptic effi-
cacy accounts for about 63 percent
of rehospitalization costs and neu-
roleptic noncompliance for about
37 percent. The economic burden
caused by loss of efficacy is higher
during the first postdischarge year,
whereas the burden from noncom-
pliance is higher during the sec-
ond year. Further modeling shows
that a hypothetical improvement in
either medication efficacy or medi-
cation compliance is limited by the
continued presence of the other
problem. Improving both medica-
tion efficacy and medication com-
pliance, however, would be syn-
ergistic. Our findings underscore
the economic significance of loss
of efficacy to neuroleptic treatment
and the impact noncompliance as
a further confounding factor limit-
ing the "real world" effectiveness
of maintenance treatment. Cost
savings during maintenance treat-
ment can be realized from the de-
velopment of either more effective

pharmacologic treatments or more
effective clinical strategies to man-
age neuroleptic noncompliance. Im-
proving both will have synergistic
effects on relapse rates and their
ensuing hospital costs.
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