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Schizophrenia is a common and
devastating mental illness asso-
ciated with significant econom-

ic and social effects. It is expected
that approximately 1 percent to 2
percent of adults in the general pop-
ulation will suffer from schizophre-
nia at some point during their life-
time (1). Cost-of-illness studies have
estimated that approximately 1.5
percent to 3 percent of national
health expenditures in developed
countries and 22 percent of the costs
of mental illness are related to schiz-

ophrenia (2). The National Institute
of Mental Health has estimated that
schizophrenia costs the United
States about $32.5 billion each year
for about 2 million patients with the
diagnosis (3). For comparison, the
estimated cost of depression is about
$30 billion each year for about 19
million patients with that diagnosis
(3). The majority of direct health
costs related to schizophrenia are at-
tributable to hospitalizations for
both initial episodes and later relaps-
es. At least half of the relapses can be

associated with a lack of compliance
with drug therapy, with the remain-
der linked to issues of treatment effi-
cacy (4).

The primary purpose of this review
is to examine the relationship be-
tween noncompliance with drug ther-
apy in the treatment of schizophrenia
and the results and economic out-
comes of the treatment. This relation-
ship is more difficult to ascertain than
may be expected because the eco-
nomic and clinical effects of new
therapies are rarely evaluated simul-
taneously. Explicit accounting for pa-
tients’ noncompliance with treatment
is also infrequent. This article exam-
ines published information on the
role and importance of patients’ non-
compliance with medication therapy
in the treatment of schizophrenia.
The review is based on a literature
search that scrutinized the relation-
ship between noncompliance, relapse
rates, and economic consequences.

Methods
We conducted a thorough literature
search for studies published between
1995 and 2002 that examined com-
pliance with drug-based therapy in
the treatment of schizophrenia.
Searches were limited to articles
published during or later than 1995
to ensure that the majority of the
studies included information on both
the typical and atypical drugs used to
treat schizophrenia and adequately
reflected recent updates in clinical
practices.

Searches were performed in MED-
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LINE (through the National Library
of Medicine Gateway), EMBASE,
and Current Contents. The primary
search terms were “schizophrenia,”
“compliance,” “relapse,” and “eco-
nomic costs.” In addition, a variety of
Internet-based searches were con-
ducted, and the articles that were
identified were reviewed. The initial
literature search resulted in the iden-
tification of 410 articles, which were
then sorted by inclusion and exclu-
sion criteria. To be included in the re-
view the study had to be a clinical
study, a meta-analysis, or a literature
review; to include a discernible sub-
group of patients with schizophrenia;
and to examine costs or economic
consequences. Pharmacokinetic stud-
ies and studies without economic out-
comes were excluded. These criteria
reduced the number to 25 papers,
which were then used as the primary
source of evidence for this review. 

The results of this review consist of
a summary and synthesis of findings.
Formal meta-analyses were not per-
formed for several reasons. First,
measurements of compliance varied
among studies. Different studies used
various methods of assessing compli-
ance levels, including identifying
compliance or noncompliance in
terms of study completion or incom-
pletion, study dropout, and other lev-
els of irregular use of prescribed
medication. The reasons for not com-
pleting the study or dropping out
were not generally explained, and
both phenomena can be attributed to
many possible causes, including ad-
verse events and lack of efficacy.
Even if all incompletions and
dropouts were related to compliance
levels, the studies may not have meas-
ured true rates of compliance, be-
cause an individual who had not
dropped out could be taking only a
proportion of the medication pre-
scribed, which would not be full com-
pliance. According to Cramer and
Rosenheck (5), studies that examine
compliance with treatment involving
antipsychotic medications have the
least quantitative designs, compared
with studies that examine compliance
with treatment for physical disorders. 

Second, studies examining efficacy
and those examining effectiveness are
generally not comparable. Efficacy

refers to the effects that a treatment
has in a tightly controlled clinical set-
ting, and effectiveness refers to the
effect observed in the “real world,”
which is complicated by the everyday
lives of ordinary people and the qual-
ity of care provided in a nonresearch
setting. The results or outcomes in
these two types of study often differ
tremendously. In research on schizo-
phrenia, a large portion of clinical
studies are completed in a relatively
controlled environment, such as an
inpatient setting, and are completed
over a relatively short time, usually a
one-month to a one-year period. In
reality, the treatment of schizophre-

nia is a long-term process that usually
occurs in a wide variety of settings,
from institutions to the streets where
homeless persons live. Compliance
rates have a wide disparity depending
on the treatment setting (5). For ex-
ample, outpatients are apt to be twice
as noncompliant as inpatients (5).

In addition, the limited study peri-
ods in many clinical trials of treat-
ments for schizophrenia may not cap-
ture the full effects of the treatment.
In general the benefits of such treat-
ments and their clinical outcomes and

costs are not fully evident until more
than a year after treatment initiation.
An extended period of treatment may
be necessary before the reduction of
side effects, decrease in treatment
costs, and improvement in the pa-
tient’s quality of life become appar-
ent, especially with the use of the
newer atypical drugs (6).

The results of the literature search
are summarized in four subsections
that address treatment compliance,
effect of noncompliance on relapse
rates, cost of relapse, and cost effects
of noncompliance.

Results
Treatment compliance
We identified 16 published papers
that consider levels of compliance
with medication therapy in the treat-
ment of schizophrenia (4–19) (Table
1). Despite the wide disparity of
measurement types and settings in
the studies, which preclude quantita-
tive comparison, several trends could
be seen in compliance rates. Al-
though the numbers are not directly
comparable across studies, study
completion rates were better when
the newer drugs were utilized. Re-
ported completion rates ranged from
28 percent to 43.5 percent for
haloperidol, 50 percent to 65.7 per-
cent for olanzapine, 57 percent to 75
percent for clozapine, and 77.3 per-
cent to 84.8 percent for risperidone
(Table 1).

Although the dropout rate is not an
ideal proxy for noncompliance, non-
compliance can be considered a sig-
nificant contributor to dropouts due
to lack of efficacy or symptom re-
emergence. As Table 1 shows, studies
with longer time horizons have lower
completion rates—and hence lower
compliance rates. For example, com-
pletion rates for studies of olanzapine
treatment ranged from 63.9 percent
to 88.3 percent at six weeks and 50
percent to 65.7 percent at longer-
term follow-up. Similarly, reported
completion rates in studies of
haloperidol were 43.2 percent at six
weeks and 28 percent to 43.5 percent
at longer-term follow-up.

In addition, the rate of irregular
medication use or the presence of
gaps in medication use—another
proxy for noncompliance—was re-
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TTaabbllee  11

Studies of patients’ compliance with medication therapy in the treatment of schizophrenia

Variable
Reference Study design Patients measured Findings

Chakos et al. (6) Meta-analysis of studies N=78, risperidone; Study Risperidone, 84.8 percent; clozapine,
of medication therapy N=400, clozapine; completion 69.9 percent;  olanzapine; 65.7 percent; 
for primarily treatment- N=259, olanzapine; rate conventional antipsychotics, 56.1 percent
resistant schizophrenia N=398, convention-

al antipsychotics

Cramer and Meta-analysis of studies 26 patient groups Compliance Mean rate, 58 percent±19 percent; 
Rosenheck (5) of antipsychotic (24 studies) range, 24 to 90 percent 

therapy

Davies et al. (7) Meta-analysis N=53, risperidone; Dropout Risperidone, 22.7 percent; haloperidol,
N=53, haloperidol rate 61.9 percent 

Dolder et al. (8) 12-month study, Vet- N=57, haloperidol; Adherence, Adherence for atypicals was measured 
erans Affairs hospital N=60, perphena- by gaps in significantly better at six months and non-
medication refill zine; N=80, risperi- medication significantly better at 12 months, com-
records done; N=28, olan- use pared with rates for conventional drugs

zapine

Gaebel (9) Review — Rates of non- Inpatients, 11 to 19 percent; day hospi-
compliance tal, 37 percent; outpatients, 40 to 48 per-

cent; oral neuroleptics, 46 percent; 
depot neuroleptics, 15 to 20 percent 

Hamilton et al. Randomized clinical trial; Acute phase: Completion Acute phase: 63.9 percent, olanzapine-
(10) six-week acute treatment N=551, olanzapine; of study treated patients; 43.2 percent, haloperi-

phase and 46-week main- N=266, haloperidol. phases dol; maintenance phase: 50 percent,
tenance phase Maintenance olanzapine; 43.5 percent, haloperidol

phase: N=270, 
olanzapine; N=74,
haloperidol 

Luchins et al (11) One-year study, clozapine N=28 Completion 75 percent
initiation in outpatient of study
clinic

Mojtabai et al. (12) One-year study, first- N=182 Gaps in med- 37 percent of patients, no gaps; 47
admission patients after ication use percent, one gap;  15 percent, more than
hospital discharge ≤30 days one gap

Olfson et al. (13) Three-month follow-up N=213 Noncom- Noncompliance rate, 19.2 percent
after hospital discharge pliance

Rastogi and My- Six-month follow-up of N=31 Study with- 32 percent
nors-Wallace (14) patients on clozapine drawal

Rosenheck et al. 12-month study of hos- N=205, clozapine; Completion 57 percent, clozapine-treated patients;
(15) pitalized patients N=218, haloperidol of study 28 percent, haloperidol

Rosenheck et al. (16) 12-month study, patients N=423 Mean N of 35.2 weeks, clozapine-treated patients;
taking either clozapine weeks medi- 27.2 weeks, haloperidol
or haloperidol cation taken

Costa e Silva Six weeks of olanzapine N=92 Study 88.3 percent
et al. (17) for haloperidol-induced- completion

extrapyramidal 
symptoms

Svarstad et al. (18) 12-month, neuroleptics, N=424 Irregular use 31 percent
lithium, and antide- of medication
pressants

Weiden et al. (19) One-month postdis- N=40, depot Compliance Poor compliance: 7.5 percent, depot;
charge follow-up, depot medication; N=53, 26.4 percent, oral; fair: 25 percent, 
and oral medication oral medication depot; 30.2 percent, oral; excellent:

67.5 percent, depot; 43.4 percent, oral

Weiden and Review — Non- 7.6 percent per month with haloperidol 
Olfson (4) compliance and fluphenazine



ported to range from 31 percent to 62
percent (Table 1). Noncompliance
rates, measured in a variety of ways,
were reported to range from 37 per-
cent to 56.6 percent in uncontrolled
settings and 11 percent to 32.5 per-
cent in controlled settings (Table 1). 

Effect of noncompliance 
on relapse rates
Even though many patients respond
well to antipsychotic treatment in a
first episode of schizophrenia, the risk
of subsequent relapses is generally
considered to be high (6). The major-
ity of patients are expected to experi-
ence at least one relapse during the
five-year period after a previous
episode (19). An individual patient’s
risk of relapse, which is dependent on
treatment, disease, and lifestyle fac-
tors, is difficult to predict and quanti-
fy. When a patient stops taking med-
ication, either by personal choice or
as a result of a poor match between
the patient’s needs and treatment op-
tions, then a subsequent increase in
the relapse rate is highly likely.

We identified five key papers that
considered the effect on relapse rates
of noncompliance with antipsychotic
treatment (4,19–22) (Table 2).

Kane (21) reviewed six independ-
ent studies to assess the effect of dif-
ferent treatment interruptions on re-
lapse rates. The review considered
the relapse experience of patients
who discontinued medication thera-
py, patients who took maintenance
medication intermittently, and pa-
tients who remained continuously on
maintenance medication. Intermit-
tent therapy has been proposed as a
way to retain the clinical benefits of
drug treatment while limiting the ex-
posure to side effects through regular
breaks from treatment. The review
found a mean rate of relapse of 76
percent within the first two years af-
ter discontinuation of an antipsychot-
ic treatment, even among patients
whose illness was considered to be in
remission. Relapse rates for patients
who took maintenance medication in-
termittently were about twice those
for patients who took medication con-
tinuously (Table 2).

Weiden and Olfson’s review of pub-
lished data on relapse rates (4) fo-
cused on studies that followed pa-
tients whose poor compliance was
documented rather than those that
reported simple dropout rates. The
review suggests an overall monthly

relapse rate of approximately 11 per-
cent for noncompliant patients, based
on average follow-up periods of six
months to two years (Table 2). This
rate is equivalent to a 75 percent an-
nualized risk of relapse for noncom-
pliant patients.

The review by Weiden and Olfson
(4) also considered the results of eight
published studies of patients who
were treated with optimal doses of
depot medication and who were
therefore assumed to have a more sta-
ble compliance profile. This result
was proposed as a proxy for full com-
pliance. The studies’ follow-up data,
for periods ranging from six months
to two years, suggested a comparative
annualized relapse rate of about 35
percent (or 3.5 percent per month)
for patients with good compliance
rates (Table 2).

This general pattern of relapse
data—approximately 75 percent for
poor compliance and 35 percent for
good compliance—was further con-
firmed in a separate review by Dixon
(20), who arrived at annual rates of 23
percent and 70 percent as reasonable
estimates of benchmark data for pa-
tients who were taking and not taking
medication, respectively (Table 2). 
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TTaabbllee  22

Studies of the effect on relapse rates of noncompliance with medication therapy in the treatment of schizophrenia

Reference Study design Findings

Dixon (20) Review of studies of relapse among patients Annual relapse rate: 23 percent for patients receiving medi-
treated with conventional antipsychotics cation in a trial, 50 percent for patients receiving medication in

clinical practice, 70 percent for patients not taking medication

Kane (21) Review of studies of relapse among out- Relapse rate: 76 percent over one to two years (18 months in
patients treated with conventional or the majority of studies) for patients who discontinued medi-
atypical antipsychotics cation, 30 percent to 35 percent per year for patients who 

took medication intermittently, 10 percent to 20 percent per 
year for patients who took medication continuously

Rabinowitz et Study of postdischarge rehospitalization rates; Rehospitalization rate: 33 percent for patients receiving
al. (22) N=268, patients who received risperidone; risperidone, 31 percent for patients receiving olanzapine, 48

N=313, patients who received olanzapine; percent for patients receiving conventional antipsychotics
N=458, patients who received conventional 
antipsychotics

Weiden et al. (19) Review of rehospitalization rates over Rehospitalization rate: 20 percent for patients receiving olanza-
one year for patients receiving atypical pine, compared with 28 percent for patients receiving halo-
or conventional antipsychotics peridol; 17 percent for patients receiving clozapine, compared

with 31 percent for patients receiving other agents

Weiden and Olf- Meta-analysis of studies of relapse Relapse rate: 3.5 percent per month among patients receiving 
son (4) among patients with multiple episodes depot medication (eight studies), 11 percent per month among

of schizophrenia who were responsive noncompliant patients (five studies), 8.4 percent per month 
to medication among patients who were withdrawn by the clinician from

maintenance medication (eight studies)
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Studies of the cost of noncompliance with medication therapy in the treatment of schizophrenia

Variable
Reference Study design Patients measured Findings

Carter et al. (23) Six-month or longer follow- N=63 Direct 3 percent increase in costs on the medi-
up of patients taking costs  cal basis of an intent-to-treat analysis
risperidone

Davies et al. (7) Meta-analysis of studies with — Direct Lower overall costs for risperidone
two-year follow-up of medical treatment, compared with haloperidol;
patients with chronic costs majority of costs related to postrelapse
schizophrenia on hospitalization 
risperidone or haloperidol

Essock et al. (24) Two-year study of long-stay N=227 Direct Intent-to-treat analysis of medical care
patients in state hospitals medical costs: no significant difference between
with failure to respond to costs clozapine and typical drugs in year 1,
two medications who were year 2, or the two-year period. A similar
treated with clozapine or pattern was noted when crossover 
typical antipsychotics patients were excluded

Finley et al. (25) One-year study of effects N=57 Direct 15 percent cost decrease on the basis 
of risperidone medical of an intent-to-treat analysis

costs

Glazer and One-year study of depot and — Direct Overall cost per relapse, about $14,300.
Ereshefsky (26) oral conventional agents and medical Findings suggest that under most

oral risperidone for multiple- costs assumptions, depot drugs reduce overall
episode patients with two costs principally through compliance
relapses in the last year and lower hospitalization rate

Hamilton et al. (10) Randomized clinical trial; Acute phase: N=551, Total Total health care costs were $388
six-week acute treatment olanzapine; N=266, health lower in the acute phase and $636
phase and 46-week main- haloperidol; main- care lower in the maintenance phase for
tenance phase tenance phase: N= costs patients taking olanzapine than for 

270, olanzapine; N= patients taking haloperidol
74, haloperidol

Palmer et al. (27) Five-year cost-effectiveness — Direct Five-year costs were $1,539 less for 
study of olanzapine, risperi- medical patients taking olanzapine and $1,875
done, and haloperidol; patients costs for those taking risperidone, compared
with multiple episodes who with those taking haloperidol
remained treatment responsive

Rosenheck et al. (15) One-year comparison of N=423 patients hos- Direct Significantly fewer mean hospital days
treatment with clozapine or pitalized 30 to 364 medical for patients taking clozapine (about 24
haloperidol days with treatment- costs fewer days), compared with those 

refractory schizo- treated with haloperidol. No significant 
phrenia difference in medical costs between

groups

Svarstad et al. (18) 12-month study of patients N=424 Hospital For regular users of medication, 
treated with neuroleptics, expendi- $1,799; for irregular users, $3,421
lithium, and antidepressants tures

Weiden and Meta-analysis of studies of — Hospital $370 million in the first year and
Olfson (4) relapse of patients taking costs from $335.1 million in the second year

haloperidol or fluphenazine noncom-
pliance

Weiden et al. (19) Review of relapse rates over National Direct $2.3 billion per year
one year for patients taking (U.S.) medical
depot or oral conventional sample costs
antipsychotics

Hamilton et al. (10) 52-week study of patients N=817, acute phase; Direct and No significant difference in medical
taking olanzapine or N=344, maintenance indirect costs between groups
haloperidol phase. All patients medical

scored 18 or more costs
on the Brief Psychi-
atric Rating Scale
or no longer 
tolerated therapy



Rabinowitz and colleagues (22) ex-
amined relapse rates as the percent-
age of patients who did not remain in
the community. Their reported rates
were lower than the rate of general
relapses but not as low as those re-
ported by Weiden and associates (19),
who examined relapse rates in terms
of the rate of rehospitalization (Table
2). The rate of relapse requiring re-
hospitalization, which can be consid-
ered a severe form of relapse, was ap-
proximately one-third of the general
relapse rate.

Cost of relapse
For schizophrenia and for mental dis-
orders generally, the most significant
direct costs are related to hospitaliza-
tion, both for initial episodes of dis-
ease and for subsequent relapses.
Poor compliance with medication
treatment is likely to result in an in-
creased frequency of relapse, more
intense symptoms, and longer inpa-
tient stays. These factors that suggest
poor compliance leading to relapses
of schizophrenic symptoms results in
high costs in direct health services. 

We identified 12 published studies
reporting overall hospitalization rates
or costs, or both, over a range of time
periods for patients with schizophre-
nia (4,7,10,15,18,19,23–27) (Table 3).
Of the 12 studies, only four attempt-
ed to place an overall dollar cost on a
single relapse (4,16,26,27). These
studies provided resource use and
unit cost data that suggest a range of
estimates for relapse costs of between
$10,000 and $26,000 per episode.
Variation in these costs was mainly
the result of assumptions about the
amount of community-based residen-
tial care that is used after discharge
from an acute setting and reflected
differences between studies in the
context of health care. In the findings
that were limited to costs for inpa-
tient care, these studies suggested a
baseline cost of relapse of about
$9,000 to $16,000 per incident.

The detailed study by Glazer and
Ereshefsky (26) provides a further
breakdown of the costs of relapse,
suggesting that hospitalization repre-
sents around 85 percent to 95 percent
of the relapse costs, with the remain-
der distributed among the costs of in-
creased drug dosages, additional clin-

ic follow-ups over the subsequent
year, and general case management. 

Taken together these studies con-
firmed that because of high hospital-
ization costs, relapses place a signifi-
cant clinical and economic burden on
the patient and health care providers.

Estimating the cost 
effect of noncompliance
Given the high cost associated with
episodes of relapse of schizophrenia,
the primary economic effect of non-
compliance is likely to come from the
resulting increases in relapse rates.
Although a number of economic
studies have compared the cost-effec-
tiveness of antipsychotic medication,
very few published studies have ex-
plicitly considered the level of addi-
tional cost attributed to poor drug
compliance alone. We found five
studies in our literature review that
either estimated the direct cost-bene-
fit from improved levels of drug com-
pliance in schizophrenia or attempted
to bring explicit measures of compli-
ance levels into an overall economic
consideration of a antipsychotic drug
therapy (4,18,10,26,27) (Table 3).

In the most commonly referenced
paper related to the cost and eco-
nomics of noncompliance in schizo-
phrenia, Weiden and Olfson (4) pro-
vided a model using standard survival
analysis techniques, based on month-
ly time periods, to demonstrate the
separate effects and cost conse-
quences of treatment withdrawal due
to poor efficacy and noncompliance.
The analysis was based on data for a
cohort of patients followed from dis-
charge who had an estimated 7.6 per-
cent monthly risk of noncompliance.
The monthly risk was based on pub-
lished data related to real-world clini-
cal practice. A best-case scenario was
defined as a situation in which pa-
tients were expected to comply fully
with the medication therapy. The re-
lapse rate for this scenario was based
on relapse rates for patients receiving
depot medication. This study suggest-
ed an estimated 20 percent absolute
risk of relapse over two years that can
be specifically linked to poor compli-
ance. The annual postdischarge re-
lapse-free rates for the two-year peri-
od were 50 percent and 65 percent,
respectively, which match the general

expectations in the literature (4). 
The study used data on annual U.S.

hospitalization costs for schizophre-
nia (estimated at a total of $2.3 bil-
lion) to estimate an average cost per
relapse of approximately $9,200 (for
an average 22-day length of stay).
Combining these figures, the cost of
noncompliance with medication ther-
apy was estimated to be about $705
million over the two years. The rela-
tive costs of noncompliance com-
pared with costs due to lost efficacy
increased in the second year after dis-
charge, reflecting the fact that non-
compliance is an ongoing risk to the
patient (4). 

A second, more recent study, by
Svarstad and associates (18), used
claims data to document hospitaliza-
tions for patients with schizophrenia
or bipolar disorder. In a cohort of 619
patients with schizophrenia, 31 per-
cent had irregular use of medication,
based on 12-month pharmacy records
showing whether the patient picked
up the prescribed medication. This
level of noncompliance was similar
for the two diagnostic groups. 

Although the estimate of compli-
ance was not very precise, use of hos-
pital services was greater for the pa-
tients with irregular medication use
than for the patients who picked up
their medication. Approximately 33
percent of irregular users were rehos-
pitalized for schizophrenia during the
year, compared with 18 percent of
those who received their medication.
The mean annual costs of hospital ex-
penditures per patient with schizo-
phrenia were about $3,500 and
$1,800 for irregular and regular med-
ication users, respectively, a signifi-
cant difference (18). Given that the
average hospitalization cost for irreg-
ular users was $3,500 and only one-
third were hospitalized, the cost of
hospitalizing a patient is roughly
$10,000. This estimate is similar to
the estimates suggested by Weiden
and Olfson (4) and others (26). 

A third study, by Glazer and
Ereshefsky (26), used decision analyt-
ic modeling techniques to explicitly
consider the potential economic ef-
fects of different noncompliance risks
for alternative antipsychotic medica-
tions by linking levels of compliance
to relapse rates. Patients whose data
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entered the model were assumed to
have a history of rehospitalization for
return or worsening of the symptoms
of schizophrenia. These patients are
commonly identified as “revolving-
door” patients and are those most
likely to have relapses. Moreover,
these patients have the greatest po-
tential for reductions in use of hospi-
tal services.

The effects of depot and oral forms
of conventional antipsychotic medica-
tions were compared with those of
oral risperidone. Annual probabilities
of compliance were estimated from
the published literature at 80 percent
for depot drugs and 50 percent for
conventional antipsychotics. Clinical
experience suggested a correspon-
ding 65 percent probability of compli-
ance for risperidone, and this esti-
mate was subjected to sensitivity
analysis. Hospitalization for relapse
was assumed for 10 percent of com-
pliant patients and 55 percent of non-
compliant patients, irrespective of the
antipsychotic medication used. Di-
rect medical costs were calculated for
each drug option. The annual costs of
traditional oral, depot, and atypical
treatments were estimated at $152,
$978, and $2,472. The cost for a re-
lapse was estimated on the basis of
the assumption that relapsing pa-
tients would experience about 44 days
of inpatient care at a cost of about
$14,300 per year (26). 

Glazer and Ereshefsky’s findings
(26) suggested that a depot form of
medication resulted in lower medical
costs over the year compared with
oral risperidone or conventional oral
drugs. Only when compliance rates
for risperidone approached those of
the depot medication (at 80 percent )
did this situation shift—at which
point the drug acquisition cost differ-
ential became a critical economic is-
sue. When compliance was equal at
80 percent between a depot formula-
tion and risperidone, a drop in the
price of risperidone of 18 percent is
necessary for the overall treatment
costs to become comparable.

A decision modeling study for Unit-
ed States data by Palmer and col-
leagues (27) (adapted for the United
Kingdom by Almond [28]) covered a
five-year treatment period and moved
patients through health states related

to disease symptoms and relapse pat-
terns every three months. In this
study, relapse was the major cost ele-
ment, although it is important to note
that the patients were allowed to dis-
continue therapy, with a subsequent
increase in risk of relapse. However,
the study considered discontinuation
due only to adverse effects or lack of
response, which excluded other possi-
ble causes of discontinuation. Non-
compliance was not explicitly used as
a factor in relapse. 

The studies by Palmer and Almond
concluded that over the five-year pe-
riod the atypical antipsychotic olanza-
pine was cost-saving and cost-effec-
tive, compared with conventional

treatment based on haloperidol.
Olanzapine provided significant im-
provements in the average amount of
time that a patient scored less than 18
on the Brief Psychiatric Rating Scale
and resulted in slightly lower average
treatment costs per patient. A range
of sensitivity analyses showed that
this clinical benefit remained robust
to changes in key parameters and that
cost increases associated with these
parameters remained small (less than
4 percent ) (27,28). 

Finally, Davies and colleagues (7)
used a simple decision tree frame-
work to explore the cost effects of

risperidone over a two-year period.
The model included risk of relapse
and also used dropout rates from
published trials as a proxy measure
for noncompliance. Hospitalization
was assumed to be required for all pa-
tients at three months after discontin-
uation of therapy. This study conclud-
ed that the atypical antipsychotic
risperidone provided more favorable
outcomes than haloperidol after a
two-year treatment period. In addi-
tion, the overall costs of treatment
were lower for risperidone. These re-
sults were robust to the sensitivity
analysis the authors conducted.

Discussion
With the increasing influence of poli-
cies for reimbursement of expendi-
tures for drugs, many countries have
begun publishing guidelines for mini-
mum criteria to standardize methods
for and encourage the production of
high-quality economic analyses of
medication use. These guidelines are
most influential in countries such as
Australia, Canada, and the Nether-
lands. More recently, such guidelines
have become important in the United
Kingdom (through the National Insti-
tute for Clinical Excellence) because
economic evidence has become a for-
mal requirement in the approval
process for new drugs. New and exist-
ing treatments for schizophrenia will
be judged against the background of
these guidelines and methods for eco-
nomic analysis (29).

Economic evaluations that are fo-
cused on the short term, either by de-
sign or by lack of high-quality clinical
evidence, are likely to underestimate
economic and clinically important
outcomes such as relapse rates and
long-term compliance issues. Be-
cause of the long-term nature of
schizophrenia, with its relapsing
course and potential for long-term
health care costs, short-term random-
ized controlled trials are unlikely to
provide a fair and reasonable assess-
ment of the full economic benefits of
a new intervention. Although many of
the benefits of antipsychotic treat-
ments occur during the maintenance
phase, when they reduce the risk of
future relapse, few data from longer-
term clinical studies are available for
prospective or retrospective econom-
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ic analysis. This situation is in part
due to the lack of a requirement for a
long-term clinical focus in the drug
registration process.

The continuous development and
application of national and interna-
tional guidelines in economic evalua-
tion will play a role in ensuring that
future evaluations of medications for
treatment of schizophrenia are more
likely to reach general standards of
analytical and methodological quality.
On the basis of these guidelines, fu-
ture studies are more likely to use ac-
ceptable comparator treatments, take
longer time periods into considera-
tion, include assessments of treat-
ment compliance, include an assess-
ment of the effect on quality of life of
the disease and the treatment, have a
clear definition of costing methods,
and include adequate levels of sensi-
tivity analysis for key factors influenc-
ing outcomes. The use of modeling as
a technique to evaluate the economic
effects of treatments seems likely to
become more acceptable in situations
in which analysis based on clinical
study data alone will not capture the
necessary economic impacts. 

However, formal guidelines alone
may not be able to ensure standards
for evidence-based care that are
sought by health policy makers. A re-
cent review by Neumann (30) reiter-
ated the point that the generation of
pharmacoeconomic data is not an end
in itself. A positive economic assess-
ment for a particular treatment,
whether for schizophrenia or cancer,
does not guarantee that the treatment
will become readily available or that
making it available will be perceived
as an acceptable use of limited health
resources. Many issues make the
wider acceptance of economic data
problematic: Decision makers may
not feel able to adequately interpret
data. Financial support of drug com-
panies may taint results through sus-
pected bias. Study results may not be
available in time to affect decision-
making processes. Generalizing re-
sults from a specific patient study
group may be difficult.

Conclusions
Economic evaluations involving drug-
based therapies in schizophrenia are
limited, and direct comparisons be-

tween atypical antipsychotics are only
just beginning to appear. The short-
term nature of many studies fails to
reflect the likely long-term treatment
adherence patterns and relapse expe-
rience that would be of most interest.
When studies have explicitly included
noncompliance as a direct causal fac-
tor for relapse, the results make it
clear that treatments offering im-
proved compliance should be expect-
ed to have a significant economic
benefit. This expectation also holds
for therapies that improve efficacy
generally. The following points
should be considered in designing
studies that can be used to consider
the economic effects of drug treat-
ments for schizophrenia:

♦ A study period of at least two
years, or ideally five years or more, is
necessary, in recognition of the
longer-term effects of drug treatment.

♦ Data for the full spectrum of pa-
tients in the study should be report-
ed, including data for all patients ini-
tially treated, full follow-up data for
those patients, and data for patients
who switch treatments or withdraw
from therapy.

♦ To minimize rifts between clinical
effectiveness and efficacy, data should
be collected in prospectively designed
randomized studies that have clinical
conditions as close as possible to those
in actual clinical practice.

♦ Relapse rates should be recog-
nized as economically important, and
attempts should be made to provide
country-specific estimates of the ef-
fects of relapse on health care re-
sources.

♦ Naturalistic studies bring into
play the importance of recognizing
that patients’ compliance with medica-
tion therapy is a function of the actual
drug profile as well as the overall de-
livery and support of treatment to the
patient. Standard clinical practices and
measures should be part of the studies.

♦ Schizophrenia affects individuals
in the prime years of their lives, and
the associated indirect costs created
by the disorder are substantial. These
costs should be measured. Even
though they are difficult to quantify,
the amounts involved would justify
the effort.

♦ Patients’ quality of life should be
measured. Although this paper has

not focused on this aspect of out-
come, economic evaluations need to
take into account some measure of
benefit to patients in terms of the ef-
fects of the disease and the treatment
on quality of life.

Compliance with drug therapy re-
mains a major clinical challenge in
achieving optimal treatment for pa-
tients with schizophrenia. Differ-
ences in the precise definition of
compliance make direct comparisons
of compliance data across studies dif-
ficult to perform. What does seem
consistent is that compliance within
the setting of a clinical trial may be as
high as 70 percent to 80 percent. This
rate may be significantly lower, per-
haps as low as 50 percent, in actual
clinical practice. Such differences in
compliance rates illustrate the differ-
ence between efficacy and effective-
ness. The lower rates in actual clinical
practice highlight the importance of
recognizing the diverse factors that
influence noncompliance among pa-
tients with schizophrenia.

Improved drug pharmacology is
only part of the answer for patients
with schizophrenia. Patients with
schizophrenia deserve personalized
support and encouragement along
with practical assistance in optimizing
the management of their treatment
and understanding their illness. Sig-
nificant improvements in drug treat-
ments may be possible, however,
through improved adverse-effect pro-
files, alternative routes of administra-
tion, and overall enhancement of effi-
cacy. Additional support services such
as those provided by assertive com-
munity treatment programs, includ-
ing family therapy, community-based
services, and general help with com-
pliance strategies, also have a clear
role in improving outcome. The con-
tinued improvement in economic
evaluation methods can help support
this process. ♦
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