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Abstract impairment. Thus, the socie_tal burden i$ quite high. This paper
furthers the debate regarding the relative cost-effectiveness of
Background: Antidepressant medications have been shown to antidepressant medications, and our findings suggest several ways
effectively relieve symptoms, improve interpersonal and occu- that policy makers can improve the care of depressed individuals
pational functioning and reduce disability from coexisting medical at little additional cost. Specifically our findings highlight the
conditions. Although the newer selective serotonin reuptake importance of adherence to current recommendations regarding the
inhibitors (SSRIs) have improved tolerability, are easier to take length of antidepressant treatment and suggest several methods for
and are associated with longer lengths of therapy when comparedimproving this important outcome.
with the tricyclic antidepressants (TCAs), the relative cost- |mpjications for Further Research: The relative cost-effectiveness
effectiveness of alternative antidepressants remains unclear. of alternative antidepressant medications continues to be an
Aims of the Study: This study seeks to determine (i) the probability important and unsolved issue. We suggest the need for future
that relapse or recurrence of depression can be prevented byesearch in this area using a variety of research designs appropriate
appropriate antidepressant choice, (ii) the cost associated withto the question. The quasi-experimental approach outlined here
relapse or recurrence of depression and (iii) the relative cost- seems promising in this regard. 1998 John Wiley & Sons, Ltd.
effectiveness of alternative antidepressants. Received 10 November 1997; accepted 14 July 1998.
Methods. We use a quasi-experimental design to compare claims
from a state Medicaid plan for TCA and SSRIs users.

Results Premature discontinuation of antidepressant medication is

the strongest predictor of relapse and recurrence. Antidepressan . S
choice was not an independent predictor of relapse or recurrence.ﬁ\/kadIc‘fjII care for depressed individuals places an enormous

The effect of relapse and recurrence on expenditures is complex,8Conomic and social burden on society. Depressive illnesses

with a non-significant trend toward lower expenditures for those are among the most common disorders seen in primary

who had longer periods between episodes of depression two yearcare, with the lifetime prevalence of major depression

after initiation pf treatment for the first episode. We were unable approaching 17%,and are associated with high rates of

E)On rgﬁ:;?gﬁ f)’f”?ﬁ errea%f,airr?rlhrigs&léziggrg{;‘g the impact of SSRIS poaith service utilization when compared with other diseases
: seen in the general medical setti§.In addition, the

Conclusion Premature discontinuation of antidepressant ’[reatmentf ti | stat f patients with d ion is similar t
is associated with a high probability of relapse and recurrence. unctional status of patients wi epression IS similar o or

Health care expenditures are not altered by preventing relapse andvorse than patients with many severe, chronic medical
recurrence. We suggest that antidepressant medications associateconditions® Total direct and indirect costs of depression in

with reduced probability of premature discontinuation should be the United States are of similar magnitude to those of other
considered cost-effective. major illnesses such as cancer, AIDS and coronary heart
Implications for Health Care Provision and Use There are very  giseasé;® and recent projections suggest that these total

few variables which health care providers can use to improve the costs will place depression as the second largest medical
outcomes and associated economic consequences of depressior.

Among these factors, treatment choice and adherence to thePurden to our global society by 2025. .
prescribed treatment are likely candidates. In this paper, we suggest Antidepressant medications have been shown to effectively
that adherence to antidepressant medication results in substantiafelieve symptoms, to improve interpersonal, marital and
improvement in the time to relapse or recurrence of depression.occupation functionint, and to reduce disability from
Choice of an SSRI may thus improve treatment outcome by . e isting medical conditioisWhile one might expect new

lengthening remission. In addition, this choice is not associated . . .
with higher costs. and more effective antidepressants would help alleviate

Implications for Health Policy Formulation : Depressive illnesses sgme of the burden |mpos_ed by depressmn_, this has k_’ee”

are associated with high rates of health service use and functiona/difficult to prove. Introduction of the selective serotonin
reuptake inhibitors (SSRIs) and increasing awareness of
depression as a cause of significant disability has resulted

*Correspondence to: T.W. Croghan, Eli Lilly and Company, Department jn rapid increases in expenditure for depression over the
of Health Services and Policy Research, Lilly Corporate Center, Indianapolis,
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IN 46285 USA past decade. While it is clear that SSRIs are associated with
Source of funding: Eli Lilly and Company fewer side effects and are easier to take than the older
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drugst?*3clinical studies have failed to show that the SSRIs between the older and newer antidepressants. Several studies
result in improved clinical outcomes when compared with the have looked at differences in cost for those who receive a
tricyclic antidepressant (TCA) medicatiotfsUnfortunately, prescribed course of therapy which adheres to the rec-
these comparative studies have focused on short termommended standard of care. Several studies have suggested
symptom reduction to the exclusion of longer term outcomes reduction in ‘depression related’ costs—i.e., that portion of
such as restoration of normal functioning or prevention of a person’s total medical expenditure which can be directly
relapse and recurrence of depression. attributed to caring for depression—for those patients who

Although clinical studies have failed to show differences fill at least some minimum number of antidepressant
in short term outcomes between the TCAs and the SSRIs,prescriptions in the course of the year following initiation
a growing body of literature suggests that there are of treatmen€~3® More recent work has suggested that the
meaningful differences in the way patients use the SSRIslonger lengths of therapy associated with SSRI use can be
as a result of their easy to use and more tolerable profile.achieved at no increase in total medical costs, or in mental
Specifically, studies have reproducibly shown that SSRI health specific costs, when treatment is initiated with the
recipients are more likely to achieve adequate dose and/orSSRI drugs® While these studies are consistent with current
duration of therapy when compared with TCA recipiefits® recommendations, they fail to study more meaningful clinical
Based upon the available literature, one would expect thatoutcomes, such as symptoms, functional status or rates of
such improvements in the process of care should result inrelapse or recurrence.
improved outcomes. For example, longer lengths of therapy The research described in this paper attempts to link total
have been shown to be associated with improvement inmedical expenditures for patients with depression with a
certain measures of work restoratitf° There is also a  clinically meaningful outcome, prevention of relapse and
substantial literature which suggests that longer lengths ofrecurrence. In other words, we attempt to define the relative
therapy are associated with reduced likelihood of relapse orvalue of alternative antidepressant choices at the time when
recurrence of an episode of major depressioff These they are first prescribed to an individual patient. The specific
results have led several guideline panels to recommend atgoals of the research are to address three closely related
least four to nine months of continued antidepressant questions in order to assist in decisions regarding coverage
treatment beyond the point of symptom refigf? of particular treatments:

In spite of the indirect evidence that the SSRIs might
be expected to be cost-effective relative to the older
antidepressants, controversy remains. A number of decision
analytical models of antidepressant cost-effectiveness have ..
resulted in a virtual stalematé.Parameter estimates for (i)
these analyses come primarily from clinical trials, the results
of which depend heavily on the definition that one uses for
drop-out from the benchmark studies. In general, if one

considers only those who drop out from a clinical study In brief, our results suggest that use of an SSRI as the
because of an adverse event or failure to respond, then thenitial medication has no effect on relapse or recurrence
SSRIs appear relatively cost-effectffeHowever, if one  independent of their effect on length of medication. Although
considers all causes of drop-out to result in similar outcomes, we did not demonstrate the effect in this study, SSRI use
then the TCAs appear to be the more cost-effective alternativehas been shown to reduce the probability of premature
because of their lower acquisition prices. We now know discontinuation, and they may therefore be shown to be
from observational studies that patients who prematurely more effective, and thus cost-effective, than the TCAs in
discontinue antidepressant medication in actual practice havepther systems of care.
very heterogeneous outcont@gnd so the relevance of this
line of research may be questior#&d. Methods

The preliminary results of the only randomized, economic
trial of antidepressant cost-effectiveness have recently bee
released? This study failed to show significant differences
in cost, depression symptoms, and health status over the si
month observation period between the prototypic SSRI,
fluoxetine, and either of two TCA cohorts. Unfortunately,
many patients initially randomized to receive a TCA were
quickly switched to fluoxetine, so that the results may have
been subject to substitution bias. Consistent with previous
observational studies, however, patients initially randomized Depressive Disorders
to receive fluoxetine were more likely to remain on their  Clinical depression is characterized by depressed mood,
initial treatment for the study period. loss of interest in activities and feelings of worthlessness.

A third line of cost-effectiveness research has attempted |t is clearly a chronic illness, with most types characterized
to make use of the observed differences in length of therapyby recurrent episodes over time. ThRiagnostic and

(i) What is the probability that relapse or recurrence

can be prevented by choice of particular classes

of antidepressants?

What is the cost associated with relapse or recurrence

of an episode of depression and its prevention?

(i)  What is the cost-effectiveness of alternative antide-
pressant choices?

"Episodes of Depression Treatment

e begin by providing background information on depression

in general, including the various forms of depressive

disorders and their treatment. We then define an episode of

depression which we believe is faithful to the clinical syn-
me.
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Statistical Manual of the American Psychiatric Association differentiation of the clinical syndrome may be very difficult.
(fourth edition, DSM-IV) provides very specific guidelines Both of these factors are especially important in primary care
regarding the diagnostic criteria for the various forms of where 80% of all initial care for depression is receivétt
depression, and these diagnoses link reasonably well with
theInternational Classification of Diseases—Ninth Edition—
Clinical Modification (ICD-9-CM) used for coding of
medical claims.

Depressive disorders are part of a broader classification
of mental illness known as the affective disorders, which
also includes conditions such as anxiety and Bipolar Affective
Disorder. The latter is more commonly known as manic—
depressive illness, and although depression is a major
component of this illness, the other features of mania make
its clinical characteristics and treatment sufficiently different
from the more common forms of depression that we exclude
it from our analysis.

There are six classifications of depression based on ICD-
9-CM coding. Major Depressive Disorder (MDD) is very

Treatments for Depression
Treatment of episodes of depression can be divided into
three phase® each with clearly defined objectives. The
goal of theacute phasef treatment is symptom elimination.
Newer forms of psychotherapy, such as interpersonal therapy
(IPT) and cognitive behavioral therapy (CBT), the TCA
medications and the SSRI medications are all equally
efficacious during this acute pha$e¢? at least for those
with mild to moderate symptoms. Acute treatment lasts until
symptoms are resolved and is the period when medication
titration or switching occurs because of lack of response or
side effects. In most cases, the acute treatment phase lasts
six to eight weekg?
The goal of thecontinuation phaseof treatment is to
X . ) . 7 achieve more complete restoration of functional status and
well defined clinically and is characterized by depressive
. ; to prevent relapse of symptoms or recurrence of a second
symptoms which last for at least two weeks. MDD—single . . S
) D . . L " . episode. Although there are few studies, most medications
episode implies that the patient is experiencing a first . .
gppear equal when studied under strict adherence protocols,

episode. MDD—recurrent episode suggests the presence o . : :
. . ; ut only intensive, continued psychotherapy protocols have
at least two or more episodes of major depression separate S o
een found equal to medicatiosLength of medication

by at least two month&: Approximately 50% of all people o :
i : ) i X treatment seems to be predictive of restoration of normal
who experience a first episode will experience at least one C .
functioning® and relapse preventicgh.Current recommen-

additional episode at sometime during their lifetime, and at | _.. ; . :
. ; . dations suggest four to nine months of continuation treatment
least 70% of those who experience a second episode will . .
beyond the point of symptom resolutiéh.

at some time have a thifd. About 25% of depressed . . L
o . Lo : The third and final phase of treatment for depression is
individuals who receive their initial treatment for depression . ) L

the maintenance phasand is currently indicated only for

in primary care have either MDD—single episode or MDD— those individuals who have experienced three or more

recurrent episode as their primary diagndsigaken together, episodes of depressiddiThe goal of maintenance treatment

the major depressive disorders are the most common form. . ) .
o6 a7 L . is to prevent recurrent depressive episodes in those who
of depression:*¢3"Most treatment guidelines for depressive

disorders are based upon studies of individuals with have a very h|gh probability for recurrence. Although not
. . oon yet clearly defined, current recommendations call for a
major depressioff

The most common form of clinically well defined minimum of five years of treatment,
depression recorded on claims from primary care is dysthy- Episode Creation
mia, sometimes called minor depression because symptoms We make use of the chronic, relapsing nature of depression
tend to be less sevefe By definition, however, symptoms  and current treatment recommendations to construct episodes
must be present for at least two years. In addition to the of care which can be identified in medical claims. Because
more typical symptoms of depression, individuals with our interest is in prevention of relapse or recurrence, our
dysthymia tend to have symptoms of an overlapping anxiety focus is on constructing episodes which allow us to examine
disorder. Dysthymia maps to an ICD-9-CM diagnosis of those factors during the acute and continuation phases of
neurotic depression. The two other clinically well defined treatment which might influence this important and clinically
syndromes are brief depressive reaction and prolongedmeaningful outcome.
depressive reaction. The chronicity and reactive nature of Data for the study are derived from medical and pharmacy
these disorders is self-evident. claims records from a state Medicaid population in the

The most common depression diagnosis recorded onsouthern United States. Information on drug claims, inpatient
medical claims for patients in primary care is depressive hospital care, ambulatory care, laboratory tests and demo-
disorder not elsewhere classified (NEC), but this diagnosis graphic characteristics is provided. There were no adminis-
is much less frequent in the mental health specialty trative restrictions on access to particular treatments of
setting®*® In this case, there is no recorded information relevance to mental health care or depression during the
regarding symptom classification or chronicity. In our study period. Specifically, there were no formulary or prior
previous studies of depression care, none of these diagnosti@uthorization restrictions on any of the medications we
indicators have been found to be predictors of cost or lengthinclude in the analysis. The strengths and limitations of
of therapy outcome¥:253°4°This information is important  using Medicaid data have been reviewed elsewffere.
because all forms of depression tend to be treated, at least The initial sample is based on Medicaid recipients for
initially, in a manner similar to major depression. Also, whom a diagnosis of depression had been recorded on a
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medical claim or who had submitted a pharmacy claim for any new use of an antidepressant which follows a six-month
an antidepressant during the six year period 1989-1994.period off any of these medications is also considered
The diagnoses are identified by ICD-9-CM codes and include evidence of relapse or recurrence. Use of resource based
MDD—single episode (296.20, 1, 2, 3, 5, 6), MDD-recurrent measures may result in undercounting the actual occurrence
episode (296.30, 1, 2, 3, 5, 6), neurotic depression (30.4 of relapse or recurrence because not all symptomatic patients
brief depressive reaction (30%)Q prolonged depressive seek care for a current episotie.

reaction (309.8) and depression NEC (3XK). Individuals In addition to understanding the rate and predictors of
with a diagnosis of psychosis, such as schizophrenia andthe clinical outcome, we are also interested in the costs
psychotic depression, are excluded from the study becausessociated with care. For this study, we accumulate all paid
these patients exhibit markedly different symptoms from charges beginning with the index prescription, including
other depressive disorders. We include the major medicationsthose for both mental health specific care and for general
in both the TCA and SSRI classes. These include the TCAsmedical care. Individuals included in the study had to be
amitriptyline, amoxapine, desipramine, doxepin, imipramine, continuously enrolled in the Medicaid plan throughout the
nortriptyline, protrityline, trimipramine and clomipramine. pretreatment and treatment period, and for at least the first
The SSRIs in the sample are fluoxetine and sertraline. six months of the follow-up period. The inclusion and

Episodes of 30 months duration are created in keepingexclusion criteria result in a sample of 3845 observations,
with past research on claims based episode creation forof whom 2445 completed the entire 30 months, and 3104
depression®45-47’Because we are interested in new episodes completed at least 24 months.
of depression, we require that the initial six months of each
episode be free of any indication of depression or mental Statistical Methods and General Estimation
health specific care. The exception to this exclusion criteria Strategy
is use of anxiolytic medications which have achieved very
common use. Patients taking anxiolytics in the first six To examine the impact of antidepressant choice on relapse
months of the episode are included in the sample. Althoughand recurrence of depression, we use survival analysis
clinical definitions suggest that any symptom-free period of and estimate a Cox proportional hazards model with
two months or more constitutes the end of an episode, antidepressant and other variables as covariates. Survival
periods of this duration during which no services are analysis provides the dual advantage of the ability to estimate
delivered may not mean that individuals are symptom free. the likelihood of an event occurring over time and the
Therefore, we have chosen a longer and more stringentaverage time to occurrence of an event, and the ability to
definition to avoid including relapse of a existing episode. include individual observations with intermittent or truncated
We term this first six months thpretreatment period data due to loss of Medicaid eligibility.

The second six month period of the episode constitutes Analysis of drug treatment effects on any outcome can
the treatment periodduring which we measure the nature often be complicated by selection effects regarding the
and intensity of treatment which may then impact subsequentchoice of a particular treatment. Differences in outcomes
relapse or recurrence. The initial filling of a prescription for related to comparative treatments may be correlated with
an antidepressant medication marks the index event for theboth the treatment itself and the selection of patients with
treatment period and must occur within 30 days of a medical certain characteristics to receive one treatment over an
claim on which depression was included as a diagnosis. alternative. Such selection bias is generally a consequence
During the treatment period we record the type of antidepress-of unobserved variables, for if all relevant variables affecting
ant initially used, the pattern of use for that antidepressant, both treatment choice and outcome could be measured,
whether mental health specialty services were also used angerfect comparison groups could be formed or all the effects
the number of concomitant medical conditions. We consider could be controlled for statistically. Several adjustment
patients who filled at least four prescriptions for the initial methods for handling selection bias due to unobserved
antidepressant, but no other antidepressant, during this firstvariables have recently been applied to health outcomes
six months ascontinuous usersThose who filled at least  research®-°° Known collectively as instrumental variables
four prescriptions for more than one antidepressant aretechniques, all have the ability to correct for statistical
placed in aswitched or augmentedohort. All remaining problems characterized by explanatory variables which are
individuals—i.e., those who filled three or fewer prescriptions correlated with the residuals. An instrumental variable is
for any antidepressant—are consideng@mature discon- one that has the characteristic of being highly correlated
tinuers because these individuals could not have received with the variable for which it is intended to serve as an
even minimally recommended care. instrument without its being correlated with the residuals.

The final 18 months of each episode constitutes the We recognize that not all of the differences between the
follow-upperiod during which we look for resource utilization SSRI and TCA cohorts can be observed in our dataset and
based evidence of relapse or recurrence. Any hospitalizationtherefore construct an instrumental variable to adjust for
or emergency room visit for mental health reasons, electro-sample selection bias. We first model the probability of
convulsive treatment or evidence of attempted suicide receiving an SSRI by considering factors which might
following 60 days of stable anti-depressant treatment are influence antidepressant prescribing decisions. We hypothes-
considered evidence of relapse or recurrence. In addition,ize that the decision to use a TCA or an SSRI is a function
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of several factors observable in our dataset which would Results
indicate (i) general health status (age, gender, race, reason
for Medicaid eligibility, number of comorbid medical Impact of Medication Choice on Relapse and
conditions during the pretreatment period, any non-psychi- Recurrence of Depression
atric hospitalizations in the pretreatment period), (ii) the
characteristics of the depression and related conditionsTable 1 reports the means and relative frequencies for the
(depression diagnosis, anxiolytic use, substance abusevariables hypothesized to influence time to relapse and
indicator) and (iii) certain structural features of the medical recurrence by class of antidepressant. In general, members
care system (provider type). Probit models were chosen asof the TCA and SSRI drug cohorts appear to have relatively
the algebraic form of the equation because the dependensimilar characteristics. On average, members of both cohorts
variable (antidepressant choice) is binary and the randomare in their mid-thirties, overwhelmingly female and much
error follows a normal distribution. The predicted value of more likely to be black than the Medicaid population in
the probit model then serves as the instrumental variable ingeneral. More than seven in ten recipients of antidepressant
the outcomes equation. medications failed to reach even minimal standards for
We next use the survival models to assess the incidenceantidepressant care.
of relapse or recurrence as well as the time to relapse for Despite these similarities, there are statistically significant
those who experience this outcome. We hypothesize thatdifferences between the TCA and SSRI cohorts for a number
several factors influence relapse and recurrence, including®f variables. TCA recipients are more likely to be in the
indicators of general health status (age, gender, race,aged/blind/disabled eligibility category, to be older, male,
Medicaid eligibility status, number of comorbid medical ha\{e a mental health provider_as the initial prescriber of an
conditions in the treatment and follow-up periods), severity antidepressant, to have recelyed treatment for substa.nce
and nature of the depression (depression type, substanc@Puse and to have and receive care for general medical
abuse), provision of mental health specialty services (initial ln€sses. The SSRI patients in this sample are more likely
provider type, use of psychotherapy as an adjunct duringto receive ongoing psychothergpy during the treatment
the treatment period) and the propensity of an individual to P€riod, and subjects are more likely to receive the SSRI
seek medical care (total number of ambulatory visits for during @ later year in the sample. The average time
certain medical problems). to relapse or recurrence is significantly longer for the
After extensive testing of various model specifications, TCA cohort.
we find that a single equation survival model—i.e., one in Factors Affecting Medication Choice
which all the observations are included—is most faithful to  Although not the major focus of this paper, the results
the observed data and that sample selection bias does nodf the drug choice models are interesting in their own right
significantly alter the results. Therefore, the instrumental (Table 2). Older patients, those with other or unknown
variable constructed from the antidepressant choice modelsrace, those with a diagnosis of depressive reaction, either
is not included in the final specifications. Separate models brief or prolonged and those receiving initial care from a
for each drug class (SSRI and TCA), with and without the mental health specialist are more likely to receive a TCA.
instrument, were also estimated but did not alter the results.Patients with an indicator for MDD-single episode and
As a final sensitivity check, we tested our results using two- those who received their initial prescription in a later year
stage sample selection models in which the results of thewere more likely to receive an SSRI as the initial antidepress-
drug choice model were used to construct an inverse Mill's ant.
ratio (IMR) as described by Heckmdr? and_ as modified  Eaciors Affecting Relapse and Recurrence of
by us%° Because survival models do not easily accommodate Depression
the IMR term, we used tobit estimation for these secondary |, Table 3 we report the parameter estimates for the

models. Like survival analysis, tob_it estimation allows one final model predicting relapse and recurrence. Premature
to account for censored observations but lacks the othergiscontinuation is associated with an 82% increase in the

advantages of survival analysis. Thus, this sensitivity check, |ikelihood of relapse or recurrence (hazard ratio (HR)
not reported in detail here, allows us to confirm our estimates 1 82). premature discontinuation of antidepressant treatment
of the probability of relapse or recurrence but not the time suggests substandard care, and our models would tend to
to relapse or recurrence. confirm this point. Several other factors are significant
Estimates of cost were generated using paid charges as geterminants of relapse or recurrence. African Americans
proxy measure. While use of this proxy does not allow us are less likely to receive care for relapse or recurrence (HR
to make definitive statements regarding the ‘cost’ of the =(.845). Because there do not appear to be racial differences
services provided, paid charges is a direct measure of thein the epidemiology of depression, at least with regard to
demand for health services and the expenditures of theplacks as compared to whité& this may be the result of
payor, in this case state Medicaid programs. Estimates werecultural factors. Anxiolytic use (HR= 1.215), substance
generated using ordinary least squares regression withabuse (HR= 1.685) and prior psychiatric hospitalizations
specifications similar to those for the survival models. (HR = 2.385) suggest more severe mental illness and are
Details of these methods can be found elsewk&re. associated with relapse or recurrence. The number of
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Table 1. Descriptive statistics. Reported are mean (SD) for continuous variables and percent for dichotomous variables.

Variable SSRI TCA p

Age 34-1 (10.9) 35-5 (11.0) <0.001
Black 46.2% 48.7% 0.114
Other/unknown race 6.5% 6.7% 0.781
Aged/blind/disabled 32.4% 38.4% 0.001
Poverty related 1.4% 0.8% 0.060
Male 5.4% 8.4% <0.001
Psychotherapy during treatment period 21.1% 15.2% <0.001
Years from beginning of January 1989 4.3 (1.5) 3:6 (1.5)<0.001
Mental health provider 35.5% 44.1% <0.001
Premature discontinuation 70.9% 70.1% 0.553
Switch/augment 9.7% 11.5% 0.457
Anxiolytic use 9.7% 11.0% 0.170
Substance abuse 4.1% 6.3% 0.002
Number of psychiatric hospitalizations at any time prior to treatment 0-5 (0.1) 0-2 (0.0) 0.051
Number of non-mental-health visits in treatment and follow-up period 9-6 (8.5) 11-3 (9.20.001
Number of non-substance-abuse MDC categories 5.9 (3.1) 6-4 (3.50.001
Time to relapse or recurrence in days 292:4 (192.1) 3526 (190.0%0.001

N 1917 1928

Table 2. Probit models of antidepressant choice 8SRI) (N = 3845).

Variable Parameter estimate z=bls.e.
Constant -0.238 5 -2.331
Age -0.007 1 -3.212
Black -0.076 1 -1.737
Other/unknown race -0.323 5 -3.737
Male -0.071 2 -0.785
Aged/blind/disabled -0.047 4 -0.912
Poverty related 0.283 3 1.383
Year 0.174 23 12.348
MDD—single episode 0.463 7 6.544
MDD—recurrent episode -0.105 5 -1.159
Neurotic depression -0.482 -0.885
Brief depressive reaction -0.501 2 -5.219
Prolonged depressive reaction -0.563 5 -2.100
Anxiolytic in the pretreatment period -0.082 6 -1.102
Number of anxiolytic prescriptions in the pretreatment period 0.008 4 0.392
Number of non-mental-health conditions in the pretreatment period -0.010 8 -1.087
Number of psychiatric hospitalizations at any time prior to treatment 0.839 3 2.166
Mental health provider -0.297 0 -5.462

Model X? = 386.36.

comorbid medical conditions is also predictive of relapse Impact of Drug Choice and Relapse and

and recurrence (HR 1.069).
Antidepressant choice is not associated with reduced

Recurrence on Health Care Costs

probability of relapse or recurrence in the models independentin Table 4, we report the results of several models
of the indicator for early discontinuation. However, because which show the independent effects of treatment on total
TCA use has been shown to be associated with high ratesexpenditures for 12, 18 and 24 months after initiating
of premature discontinuation, we ran the models without treatment, including the independent effect of relapse and
this indicator. This respecification does not result in a recurrence on expenditure. In general, the factors which
significant change in results, probably because TCA use isaffect one-year expenditures also effect expenditures over
not associated with higher rates of premature discontinuationthe longer time period. African Americans tend to have lower
in this Medicaid system. expenditures, and expenditures for depressed individuals
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Table 3. Survival model

of relapse or recurrenbe=(3845).

Variable Parameter estimate Hazard ratio X2 p
Age 0.001 1.001 0.033 0.8560
Black -0.169 0.845 5.875 0.015
Other/unknown race 0.168 1.183 1.833 0.176
Male -0.051 0.950 0.114 0.736
Aged/blind/disabled 0.037 1.038 0.082 0.203
Poverty related -1.907 0.149 3.625 0.057
Year 0.0577 1.059 2.418 0.120
Psychotherapy during treatment period 0.129 1.138 1.935 0.164
Anxiolytic use 0.195 1.215 4.096 0.043
Substance abuse 0.522 1.685 20.103<0.001
Number of comorbid conditions (non-substance-abuse) 0.067 1.069 20.940.001
Number of psychiatric hospitalizations at any time prior to 0.869 2.385 4.072 0.044
treatment
Number of non-mental-health visits in treatment and follow-up 0.129 1.138 8.647 0.003
period
Mental health provider -0.034 0.997 0.166 0.683
Premature discontinuation 0.599 1.820 38.418<0.001
Switch/augment 0.038 1.039 0.069 0.792
TCA -0.028 0.972 0.168 0.682
Table 4. Factors which affect two-year paid charges of depressed patients.
Variable 12 months 18 months 24 months
(N =3845) (N =3104) (N = 2445)
Coefficient z=bls.e. Coefficient z=bis.e. Coefficient z=bls.e.
Constant 6.530 3 78.475 6.8783 76.202 7.0833 74.651
Age 0.002 4 1.796 0.0011 0.800 -0.0001 -0.010
Black -0.066 3 -2.616 -0.0662 -2.414 -0.0890 -2.914
Other race 0.261 2 5.221 0.2390 4.315 0.1924 2.963
Male -0.321 3 -0.615 -0.0204 -0.369 -0.0670 -1.111
Age/blind/disabled 02111 6.904 0.2109 6.410 0.2268 6.221
Year -0.044 9 -4.782 -0.0393 -3.701 -0.0311 -2.494
Psychotherapy 0374 1 10.804 0.3369 8.890 0.3246 7.517
Anxiolytic 0.136 5 3.274 0.1476 3.503 0.1391 3.123
MDD—single 0.039 4 0.967 -0.0016 -0.035 0.0265 0.511
MDD—recurrent 0.076 5 1.454 0.0704 1.234 0.0491 0.769
Neurotic depression -0.029 5 -0.925 -0.0214 -0.627 -0.0149 -0.398
Brief dep. reaction 0.130 77 2.443 0.0719 1.276 0.0788 1.268
Prolonged dep. rtn -0.082 7 -0.546 -0.1457 -0.796 -0.0488 -0.244
Substance abuse 0.486 4 8.864 0.4558 8.089 0.4459 7.459
Comorbid conditions 0.170 7 35.029 0.1522 29.028 0.1389 23.630
0.364 7 28.538 0.3536 27.617 0.3421 25.737
Prior psych. OP visits 0.007 5 12.182 0.0076 12.326 0.0074 11.464
Mental health 0.1111 3.474 0.1301 3.752 0.1161 3.003
Time to relapse 0.000 9 3.409 -0.0001 -0.629 -0.0002 -1.931

declined by about 4% per year over the course of the studyhigher expenditures. However, at two years, this trend had
period. Use of anxiolytics, treatment for substance abuse,reversed such that extending the time to relapse or recurrence
the number of comorbid medical conditions, the propensity tended to be associated with lower costs, although this latter
to seek care for non-mental health conditions, a past historyresult did not reach statistical significance. While we cannot
of psychiatric hospitalization and use of mental health explain the apparent paradox of increased costs related to

specialty services all tended to increase expenditures.

increasing the time to relapse and recurrence, the magnitude

The effect of extending the time to relapse or recurrence of the change is very small. Mean expected expenditure for
is somewhat more complex. For the one year time from the 12 month cohort is about $7154 or $19 per day. A
initiation of treatment to end of follow-up, extending the 0.1% increase in cost for each day of expected relapse free
time to relapse or recurrence was associated with somewhatime would result in an increase of only $12.74 per year in
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total medical expenditure. The potential savings over 24 effectiveness in populations where differences in use patterns
months are equally small and not policy relevant. occur, an hypothesis that invites further study.

In Table 5, we present the predicted paid charges from  There are very few variables which policy makers can
the OLS regressions over two years following initiation of alter in terms of affecting the economics and outcomes of
antidepressant treatment. There is a trend suggesting loweindividuals with depression. The major factors which can
costs for the SSRIs although this does not reach statisticalbe altered to some degree are treatment choices and whether
significance in this ‘intent-to-treat’ fashion. These results people adhere to those treatments once they are provided.
are similar to those observed in previous cost-effective- Treatments which improve outcomes at no additional

ness research. expenditure would be preferred, as would those which result
in reduced expenditure at no loss in effectiveness. In this
Conclusions regard, the SSRIs appear dominant over the TCAs because

they appear to result in longer lengths of remission at no

SSRIs are widely acknowledged to have fewer side effects dditional cost in many, but not all, systems of care.

and a more tolerable pharmacological préfifé making Addition of mental health specialty care to the treatment

them more ‘user friendly’. The finding that SSRI use is mix is even more complex. Specialty care is associated with
associated with longer lengths of therapy would tend to Significantly higher costs (Table 4), but the additional

confirm their ‘user-friendly’ nature. Still, it has been very [Nvestments may be cost-effective because they may be
difficult to prove the SSRIs are more effective than the associated with improved patient outcomes not identified in
TCAs in terms of symptoms or functional status. We believe (e current study. o o

this results in part from the methods used in these prior The work presented in this paper has implications for the
studies. The importance of the work presented here is thatfield of technology assessment as it relates to new, innovative

we begin to bring the tools of modern economics to the Products. The SSRIs have been broadly considered as
challenges of medical outcomes research. significant advances in the treatment of depression, and yet

Our preliminary answer to the first question posed in proving these advances has been, and remains, very difftcult.
the introduction is that the choice of the newer SSRI Randomized clinical trials, at least those designed to prove
antidepressants can make a significant difference in thethat the treatment has the intended effect in the hands of

probability of relapse and recurrence of depression. While €XPerts, fail to consider the broader range of effects that a
we cannot make this inference directly from the results €W treatment might have. In other words, they have lost
presented here, we present the circumstantial case as followseXternal validity. We believe that more consideration should
In most systems of care studied, SSRI use is associated®® 9iven to research designs which can accommodate the
with higher rates of achieving recommended lengths of needs of society to make data driven coverage d§C|S|ons.
medication treatmeri£:161830|n this work we show that In summary, we have analyzed the factors which affect
achieving these lengths of therapy is associated with reducedn® cost-effectiveness of depression treatment, including the
probability of relapse and recurrence. Unfortunately becauserelative cost-effectiveness of antidepressant medications. Our
the association between antidepressant choice and length ofindings suggest that the SSRIs might dominate the TCAs
therapy does not hold in the Medicaid system studied becausg of their {:IS.SOCIatIOI’] ywth Ionger lengths of therapy.
here, the anticipated improved effectiveness of the SSRIsAS anticipated, this increase in effectiveness may be largely
remains unproven. due to an easy to take, more tolerable pharmacologic profile
The answer to the second question regarding the costdVhich makes them more ‘user friendly’. In the future, we
associated with relapse and recurrence is more complicatedNOP€ that a closer examination of new medical treatments
After adjusting for covariates, relapse and recurrence is notand @ broader range of study designs will allow policy
associated with economically relevant changes in total MaKers to determine relative value of technological and
expenditures. With regard to our third question regarding ©ther innovation.
antidepressant cost-effectiveness, our overall results are
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to SSRI use, and there is a trend toward reduced COSt. 1. kessler RC, McGonagle KA, Zhao S, Nelson CB, Hughes M,

One might anticipate, however, SSRI dominance on cost- Eshlerman S, Wittchen H-U, Kendler KS. Lifetime and 12-month
prevalence of DSM-III-R psychiatric disorders in the United States:
results from the National Comorbidity Survefrch. Gen. Psychiatry
1994;51: 9-19.

2. VonKorff M, Ormel J, Katon W, Lin E. Disability and depression

Table 5. Predicted two-year paid charges among high utilizers of health care: a longitudinal analygisch.

by drug cohort K = 2445). Gen. Psychiatryl992; 49: 91—100.
3. Manning W, Wells KB. The effects of psychological distress and
Parameter estimatez = b/s.e. psychological well-being on use of medical servicéded. Care
1992;30;: 541-553.
4. Johnson J, Weissman M, Klerman G. Service utilization and social
SSRI 8.0202 1137 morbidity associated with depressive symptoms in the commuiity.
TCA 8.6421 Am. Med. Assocl992; 267 1478-1483.

5. Simon G, Orel J, VonKorff M, Barlow W. Health care costs associated

116 T.W. CROGHANET AL

0 1998 John Wiley & Sons, Ltd. J. Mental Health Policy Econl, 109-117 (1998)



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

with depressive and anxiety disorders in primary cafen. J.
Psychiatry1995; 152 352-357.
Hays RD, Wells KB, Sherbourne CD, Rogers W, Spritzer K.

Functional well-being outcomes of patients with depression compared 32.

with chronic medical illnesseérch. Gen. Psychiatr§995;52: 11-19.
Greenberg P, Stiglin LE, Finklestein S, Berndt ER. The economic

burden of depression in 1990. Clin. Psychiatryl993a;54: 405-418. 33.

Greenberg P, Stiglin LE, Finklestein S, Berndt ER. Depression: a
neglected major illnessl. Clin. Psychiatry1993b;54: 419-424.
Murray CJ, Lopez AD. The Global Burden of Disease. Geneva 1996.

Agency for Health Care Policy and Research (AHCPR) Depression 34,

Guideline Panel.Treatment of Major Depression (Depression in

Primary Care 2)Clinical Practice Guideline 5, AHCPR Publication 35,

93-0550. Rockville, MD: US Department of Health and Human

Services, Public Health Service, AHPCR, 1993. 36.

DiMascio A, Weissman MM, Prusoff BA, Neu C, Zwilling M, Klerman
GL. Differential symptom reduction by drugs and psychotherapy in

acute depressiorArch. Gen. Psychiatryl979; 36: 1450-1456. 37.

Potter WZ, Rudorfer MV, Monji H. The pharmacologic treatment of
depressionNew Engl. J. Med1991; 325 633-642.

Rudehofer MV, Manji HK, Potter WZ. Comparative tolerability
profiles of the newer versus older antidepressdbiag Safety1994;
Kasper S, Fuger J, Moller HJ. Comparative efficacy of antidepressants.
Drugs 1992;43: 11-22.

Katon W, VonKorff M, Lin E, Bush T, Ormel J. Adequacy and 39

duration of antidepressant treatment in primary ckted. Care1992;

30: 67-76.

Simon G, VonKorff M, Wagner EH, Barlow W. Patterns of
antidepressant use in community practiGen. Hospital Psychiatry
1993; 15: 399-408.

Montgomery SA, Henry J, MacDonald G, Dinan T, Laden M,
Hindmarch I, Clare A, Nutt D. Selective serotonin reuptake inhibitors:
a meta-analysis of discontinuation ratést. Clin. Pharmacol.1994;

9: 47-53.

Croghan TW, Lair TJ, Engelhart L, Crown WE, Copley-Merriman
C, Melfi CA, Obenchain RL, Buesching DP. Effect of antidepressant
therapy of health care utilization and costs in primary cBsychiatric
Services1997; 48 1420-1426.

Mintz J, Mintz LI, Arruda MJ, Hwang SS. Treatments of depression
and the functional capacity to worRrch. Gen. Psychiatryt992; 49:

761-768. 43.

Finklestein SN, Berndt ER, Greenberg RH,al. Improvement in
subjective work performance after treatment of chronic depression;
some preliminary result®sychopharmacol. Bulll996; 32: 34-40.

Maj M, Veltro F, Pivossi R, Lobrace S, Maglicano L. Pattern of
recurrence of iliness after recovery of an episode of major depression:
a prospective studyAm. J. Psychiatryl992; 149 95-800.

Kupfer DJ, Frank E, Perel MJ, Cornes C, Mallinger AG, Thase ME, 45.

McEachran AB, Grochocinski VJ. Five year outcome for maintenance
therapies for recurrent depressiohrch. Gen. Psychiatry1992; 49:

769-773. 46.

Prien RF, Kupfer DJ. Continuation drug therapy for major depressive
disorder, how long should it be maintained#. J. Psychiatryl986;

143 18-23. 47.

American Psychiatric Association. Practice guideline for major
depressive disorder in adultdm. J. Psychiatry1993; 150 1-26.
Hotopf M, Lewis G, Normand C. Are SSRIs a cost-effective alternative
to tricyclics?Br. J. Psychiatry1996; 168 404—409.

Montgomery SA, Kasper S. Comparison of compliance between 49.

serotonin reuptake inhibitors and tricyclics antidepressants: a meta

analysis.Int. Clin. Psychopharmacotl995;9 (suppl. 4): 33-40. 50.

Song F, Freemantle N, Sheldon TA, House A, Watson P, Long A,
Mason J. Selective serotonin reuptake inhibitors: meta-analysis of
efficacy and acceptabilityBr. Med. J.1993; 306 683-687.

Dobrez DG, Melfi CA, Obenchain RL, Croghan TW, and Kniesner 51.

TJ. Pharmacotherapy use and 12 month health care charges for
patients with depression. Unpublished manuscript. Indiana University,

Department of Economics, 1996. 52.

Woods SS, Rizzo JA. Cost-effectiveness of antidepressant treatment

reassessedr. J. Psychiatryl997; 170 257-263. 53.

Simon GE, VonKorff M, Heiligenstein JH, Revicki D, Grothaus L,
Katon W, Wagner EH. Initial antidepressant choice in primary care:
economic outcomes in a health maintenance organizatiorAm.

Med. Assocl1996; 275 1897-1902. 54.

McCombs JS, Nichol MB, Stimmel GL, Sclar DA, Beasley CM,

COST-EFFECTIVENESS OF ANTIDEPRESSANT MEDICATIONS

0 1998 John Wiley & Sons, Ltd.

40.

42.

44,

Gross LS. The cost of antidepressant drug therapy failure: a study of
antidepressant use patterns in a Medicaid populatidn.Clin.
Psychiatry1990; 51 (suppl. 6): 6069.

Sclar DA, Robison LM, Skaer TL, Galin RS, Legg RF, Nemic NL,
Buesching DP. Antidepressant pharmacotherapy: economic outcomes
in a health maintenance organizati@iin. Ther.1994;16; 715-730.
Skaer TL, Sclar DA, Robison LM, Galin RS, Legg RF, Nemic NL.
Economic evaluation of amitriptyline, desipramine, nortriptyline, and
sertraline in the management of patients with depres€ant. Ther.
Res.1994;56: 556-567.

Keller MB, Lavori PW, Lewis CE, Wolfe N. Predictors of relapse
in major depressive disordek.Am. Med. Ass0d.983;250 3299-3304.
Croghan TW, Obenchain RL, Crown WE. What does the treatment
of depression really costiealth Affairs1998;17: 198-208.

Blazer DG, Kessler RC, McGonagle KA, Swartz MS. The prevalence
and distribution of major depression in a national community sample:
the National Comorbidity StudyAm. J. Psychiatrt994;151: 979-986.
Regier DA, Narrow WE, Rae DS, Manderscheid RW, Locke BZ,
Goodwin FK. The de facto U.S. mental and addictive disorder
service system: Epidemiologic Catchment Area prospective one-year
prevalence rates of disorders and servicRech. Gen. Psychiatry
1993;50: 85-94.

Powers RL, Croghan TW, Knieser TJ, Melfi CRost-offsets for

the Treatment for DepressionUnpublished manuscript. Indiana
University, 1998.

Hylan TR, Crown WE, Meneades L, Heiligenstein JH, Melfi CA,
Croghan TW, Buesching DP. TCA and SSRI antidepressant selection
and health care costs in the naturalistic setting: a multivariate analysis.
J. Affective Disorderd998;47: 71-79.

Hylan TR, Crown WE, Meneades L, Heiligenstein JH, Melfi CA,
Croghan TW, and Buesching DP. TCA and SSRI antidepressant
selection and use patterns in the naturalistic setting: a multivariate
analysis.Med. Care1998; in press.

Wells KB, Manning WG, Duan N, Newhouse JP, Ware JE. Cost-
sharing and the use of general medical physicians for outpatient
mental health caredealth Services Re4987;22 1-18.

Busch S, Frank RG, Berndt EEffectiveness, Efficacy, and Price
Indexes for Depression: a Review of the Literatukégnpublished
manuscript. Harvard Medical School, Department of Health Care
Policy, 1996.

Frank E, Kupfer D, Perel JM, Cornes C, Jarrett DB, Mallinger AG,
Thase MB, McEachran AB, Grochocinski VJ. Three-year outcomes
for maintenance therapies in recurrent depressiénch. Gen.
Psychiatry1990; 47: 1093—-1099.

Bright RA, Avorn J, Everitt DE. Medicaid data as a resource for
epidemiologic studies: strengths and limitatiods.Clin. Epidemiol.
1989; 42: 937-945.

Keeler EB, Wells KB, Manning WG, Rumpel JD, Hurley JV¥he
Demand for Episodes of Mental Health ServicBAND report R-
3482-NIMH. Santa Monica, CA: RAND, 1986.

Wingert TD, Kralewski JE, Linguist TJ, Knutson DJ. Constructing
episodes of care from encounter and claims data: some methodological
issues.Inquiry 1995; 32 430-443.

Hornbrook MC, Hurtado AV, Johnson RE. Health care episodes:
definition, measurement, and uséed. Care Rev1985;42: 163—-219.
McClellan M, McNeil B, Newhouse J. Does more intensive treatment
of acute myocardial infarction in the elderly reduce mortalilyAm.
Med. Assoc1994;272 858-866.

McClellan M. Uncertainty, health care technology, and health care
choices.Papers Proc. Am. Econ. Assat995; 85; 38-44.

Crown WE, Obenchain RL, Engelhart L, Lair T, Buesching DP,
Croghan TW. The application of sample selection models to outcomes
research; the case of evaluating the effects of antidepressant therapy
on resource utilizationStat. Med.1998; in press.

Heckman J. The common structure of statistical models of truncation,
sample selection, and limited dependent variables and a simple
estimator for such modeléinn. Econ. Social Mead976;5: 475-492.
Leung SF, Yu S. On the choice between sample selection and two-
part models.J. Econometr1996; 72 197-229.

Regier DA, Boyd JH, Burke JD, Rae DS, Myers, JK, Kramer M,
Robbins LN, George LK, Karno M, Locke BZ. One-month prevalence
of mental disorders in the United Statésch. Gen. Psychiatrt988;

45: 977-986.

Frank RG, Busch SH, Berndt ER. Measuring prices and quantities
of treatment for depressio®m. Econ. Rev1998;88: 106-111.

117

J. Mental Health Policy Econl, 109-117 (1998)



