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Depression results in consid-
erable societal costs in terms
of morbidity, direct health

care costs, and indirect costs due to
lost productivity (1). Although treat-
ment of depression may decrease the
use of some services (2–4), efforts to
improve treatment of depression
have generally not decreased net
costs to institutions and payers (5).
There are thus two important but
competing aims: identification and
treatment of depressed patients and
cost containment.

National spending for all antide-
pressants increased by 600 percent
during the 1990s (6), and annual ex-
penditures for selective serotonin re-
uptake inhibitors (SSRIs) in the Unit-
ed States exceeded $7 billion in 2000
(7). SSRIs and other newer antide-
pressants are as effective as older, less
expensive agents and are better toler-
ated, easier to use, and less toxic in
overdose than the older drugs (8–10).
Most of the recent increase in spend-
ing for antidepressant treatment re-
flects increased use rather than in-
creases in drug prices (6,11).

A number of interventions have
been used by institutions and payers
to influence drug costs, including
eliminating drugs from formularies,
negotiating contracts with pharma-
ceutical companies, using generic
products, and encouraging use of
less expensive products. Organiza-
tions have also used cost-sharing
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Objective: The authors examined the efficacy of a multifaceted inter-
vention designed to contain the cost of prescribing selective serotonin
reuptake inhibitors (SSRIs) to inpatients and outpatients served by a
Veterans Affairs (VA) medical center. Methods: Elements of the inter-
vention included identification of a preferred agent, tablet splitting,
education and feedback for prescribers, and an electronic record and
ordering system to facilitate changes in prescriber behaviors. VA data-
bases were searched for information on use and costs of antidepres-
sants. Results: Over 35 months the number of patients treated with SS-
RIs and the amount spent on SSRIs increased. However, the mean
monthly cost per patient decreased from $57.12 to $42.19. The pro-
jected cost savings over the 35 months was approximately $700,000;
one-fourth of the savings was due to tablet splitting and three-fourths
to changes in the proportions of the various SSRIs prescribed. A sur-
vey of the top 75 antidepressant prescribers showed that after the ed-
ucational interventions, 91 percent were aware that citalopram was
the medical center’s preferred antidepressant, and 59 percent identi-
fied it as their own preferred first-line treatment. Discussion and con-
clusions: The results suggest that multifaceted interventions can influ-
ence antidepressant costs through provider education and changes in
pharmacy and computerized information processes, resulting in sub-
stantial cost savings for institutions. (Psychiatric Services 54:195–200,
2003)



strategies (6,12), utilization controls
(such as formulary barriers) (6), at-
tempts at dosage reduction (13), flags
requiring consultation with a mental
health specialist (14), and identifica-
tion of preferred agents (15). Recent
studies have described the potential
for decreasing costs through the use
of tablet splitting (16,17).

Depression is common in the vet-
eran patient population (18), and the
Veterans Healthcare Administration
(VHA) recently mandated screening
for depression as one of several pre-
ventive care initiatives. Nationally,
the Department of Veterans Affairs
(VA) spent $78 million on antidepres-
sants to treat 650,000 veterans—19
percent of all VA outpatients—in the
second half of fiscal year 2000 (19).
During 1998, at the Portland VA
Medical Center, monthly acquisition
costs for all antidepressants increased
by 50 percent. A total of $1.1 million
was spent on SSRIs in 1998, repre-
senting 87 percent of acquisition
costs for all antidepressants.

In early 1999, a work group was
formed at the medical center to ana-
lyze the costs associated with antide-
pressant prescription and contain
them as much as possible. In this pa-

per, we examine the multifaceted in-
tervention developed by the work
group and the outcomes associated
with the intervention.

Methods
Setting
The patient population of the Port-
land VA Medical Center is approxi-
mately 95 percent male and 95 per-
cent white. About 20,000 patients are
followed in the primary care division.
The primary care clinics have 47 staff
providers (38 physicians and nine
nurse practitioners and physician as-
sistants) and 47 internal medicine res-
idents linked with staff physicians.
The mental health clinic treats ap-
proximately 8,000 patients annually
and has 42 staff who prescribe antide-
pressants (24 physicians and 18 nurse
practitioners). Primary care and men-
tal health clinic staff have separate
monthly administrative meetings.
Providers regularly use an internal VA
e-mail system (VISTA) to communi-
cate about administrative and pa-
tient-care issues.

Developing the interventions
The work group included psychia-
trists, internists, pharmacists, and

computer information specialists
and met for an hour every other
month. During the period of inter-
vention development and imple-
mentation, no members of the work
group received support from phar-
maceutical companies.

The work group focused on identi-
fying strategies likely to reduce the
cost per patient treated for depres-
sion. Because substantially more
money was being spent on SSRIs than
on other antidepressants, the group
targeted SSRI prescriptions, specifi-
cally citalopram, fluoxetine, fluvox-
amine, paroxetine, and sertraline.
The first strategy was aimed at opti-
mizing the use of tablet splitting. For
example, it is less expensive to use
half a 40 mg tablet of paroxetine than
a whole 20 mg tablet, as shown in
Table 1. The second strategy was
aimed at modifying provider behavior
by emphasizing the use of a preferred
drug. The goal was to increase the
“market share” of the preferred anti-
depressant—that is, the use of the
preferred SSRI in proportion to total
SSRI use.

The work group chose not to elimi-
nate access to any particular antide-
pressant or class of antidepressant:
overly stringent formulary restric-
tions have been shown to negatively
affect outcomes (20). Nor did we at-
tempt to switch patients from one an-
tidepressant to another. Although
there are no known significant differ-
ences in efficacy among antidepres-
sants (21), we did not want to create
instability among patients who were
stable on their current antidepres-
sants. We focused primarily on influ-
encing the choice of antidepressant
for patients who were beginning
treatment for depression.

We also did not want to encourage
an increase in tricyclic antidepressant
use. VA outpatients are often on com-
plex medication regimens and have
worse health status, and more comor-
bid cardiac conditions, than do non-
VA patients (22). Additionally, al-
though SSRIs cost more than tricyclic
antidepressants, total health care
costs have been shown to be at least
offset by reductions in other costs as-
sociated with the use of SSRIs
(10,23,24).

The work group identified citalo-
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Acquisition cost per tablet or capsule for selective serotonin reuptake inhibitors at
the Portland (Oregon) Veterans Affairs Medical Center, January 1999 through
November 2001

Month

January January January November
Drug and dose 1999 2000 2001 2001

Citalopram
20 mg tablet $0.89 $0.87 $0.87 $0.87
40 mg tableta $0.88 $0.88 $0.88

Fluoxetine
10 mg capsule $0.93 $0.58 $0.57 $0.62
20 mg capsule $1.23 $1.15 $1.15 $1.25

Fluvoxamine
50 mg tablet $1.17 $1.25 $1.24 $1.24
100 mg tablet $1.21 $1.28 $1.28 $1.23

Paroxetine
10 mg tablet $1.19 $1.11 $1.11 $1.11
20 mg tablet $1.18 $1.04 $1.04 $1.16
30 mg tablet $1.19 $1.14 $1.18 $1.17
40 mg tablet $1.34 $1.33 $1.33 $1.33

Sertraline
50 mg tablet $1.24 $1.14 $1.13 $1.13
100 mg tablet $1.27 $1.18 $1.16 $1.16

a Citalopram 40 mg tablets were not introduced at the medical center until January 2000.



pram as the preferred antidepressant
on the basis of its lower cost, as shown
in Table 1, and an efficacy and safety
profile at least comparable to that of
other SSRIs.

During the last quarter of 2000, 80
of 440 antidepressant prescribers at
the Portland VA Medical Center (18
percent) wrote 3,300 of 4,000 antide-
pressant prescriptions a month (83
percent). The work group focused on
influencing the prescribing behaviors
of these top 80 antidepressant pre-
scribers. Of these 80 top prescribers,
43 (54 percent) were primary care
providers and 29 (36 percent) were
mental health clinicians.

Intervention types
Tablet splitting. Portland VA Med-
ical Center pharmacists began tablet
splitting for selected medications in
early 1999, and the work group iden-
tified sertraline, paroxetine, and
citalopram as targets for tablet split-
ting. Higher-dose tablets of these
medications are scored in the middle.
Patients were provided with tablet
splitters, which cost $2.18 each, and
given instructions by pharmacists on
how to split their own tablets. Al-
though the pharmacy was able to fair-
ly consistently substitute half-dose
tablets when appropriate on initial
fills, there were barriers to develop-
ing a process to substitute higher-
dose tablets after initial fills. Most re-
fills in the VA system are done not lo-
cally but through centralized mail-out
pharmacies. Providers often increase
the dose of antidepressants gradually
and thus frequently continue to pre-
scribe lower-dose tablets after initial
fills.

To help address this problem, in
June 2000 the work group sent indi-
vidual mailings to providers.
Providers were given a list of all their
patients who were taking tablets of
paroxetine 20 mg, sertraline 50 mg,
and citalopram 20 mg. The providers
were asked whether some patients
could appropriately be switched to
half-tablet dosing and were requested
to make this change for those pa-
tients. Clinical pharmacists some-
times helped with the changes. Be-
ginning in June 2001, the pharmacy
dedicated staff time to reviewing re-
fill records for patients receiving low-

dose SSRI tablets and substituting
higher-dose tablets when appropri-
ate. Patients and providers were noti-
fied when a change in tablet strength
would take place.

Provider education and feed-
back. In April 1999, members of the
work group began discussing the
costs of SSRIs at meetings of the pri-
mary care division and the mental
health division. In April 2000, in
these meetings and through an e-mail
message, citalopram was identified as
the Portland VA Medical Center’s
preferred antidepressant. In August
2000, condensed VA depression treat-
ment guidelines (25), including infor-
mation about costs, were distributed

to primary care and mental health
providers. At various meetings in Jan-
uary 2001, the work group further
designated certain antidepressants as
first-line or second-line agents (pri-
marily for cost reasons). Citalopram,
sertraline, and paroxetine were la-
beled as first-line, and bupropion, flu-
oxetine, fluvoxamine, mirtazapine,
and nefazodone were identified as
second-line agents.

In June 2001, a total of 75 of the 80
top prescribers were sent anonymous
surveys (five of the 80 prescribers had
left the institution). The surveys asked
about their prescribing practices and
asked whether they were aware that
the institution had identified a pre-

ferred antidepressant. Providers were
subsequently sent an e-mail message
with the results of the survey and an
educational message about citalo-
pram. In August 2001 these providers
were sent confidential individual
feedback about their use of the vari-
ous SSRIs and another educational
message about citalopram.

Computerized information in-
terventions. In 1999 the medical
center began using an electronic pa-
tient record. The software contains a
medication-ordering package with
drop-down menus and the ability to
send comments to users. In mid-
2000, comments on the value of using
half tablets when possible began to be
sent to users as they ordered antide-
pressants. In February 2001,
providers began to be notified about
the preferred antidepressant when
any antidepressant was ordered. Anti-
depressants other than citalopram
could still be ordered, but only after
the prescriber viewed the message
about citalopram’s being the pre-
ferred antidepressant. The February
2001 update also automatically imple-
mented half-tablet dosing, when ap-
propriate, whenever a medication
was ordered.

Analysis
The primary source of data was the
Consumer Health and Information
Performance Sets (CHIPS) database
of the Veterans Integrated Service
Network 20. CHIPS is a relational
database that can be accessed by
means of structured query language
(SQL) and contains relevant data
from the medical center’s computer
(VISTA). Initial queries about pre-
scription fills for all SSRIs and tablet
strengths were made. Records were
then sorted by date and patient, and
patient records were counted to de-
termine the number of individual pa-
tients. Costs were determined by
multiplying the quantity of each SSRI
tablet strength prescribed by the cost
per tablet recorded in the database.

As a form of verification, reports
were obtained from VISTA with a
software routine, Fileman, by another
investigator. These reports provided
outpatient pharmacy prescription
data on a per-fill basis. Data were ex-
tracted monthly on each dosage of an-
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tidepressant, the number of fills, the
total number of tablets, and the cost
per tablet. Data obtained by using the
two approaches were found to be
consistent.

Because the first interventions be-
gan in early 1999, we defined our
study period as January 1999 through
November 2001. To correct for varia-
tions over the study period in pre-
scription of 90-day supplies of antide-
pressants, cost per patient per month
was defined as cost per patient per
30-day equivalent of medication.
Market share for each SSRI was de-
fined as the ratio of the number of pa-
tients taking a specific SSRI to the
number of patients taking all SSRIs.

To assess the implementation of
tablet splitting, we calculated ratios of
higher-dose to lower-dose tablets pre-
scribed per month. By calculating
these ratios, we controlled for
changes in market share and changes
in the number of patients for whom
medications were prescribed over the
study period.

We determined projected cost sav-
ings due to tablet splitting by calculat-
ing the proportion of the total month-
ly antidepressant dosage for each
tablet strength used in January 1999
and projecting those proportions for-
ward to determine what the costs
would have been had the proportions
not changed. We calculated projected

cost savings due to changes in market
share by calculating the proportions
of patients taking the various SSRIs in
January 1999 and projecting these
proportions forward to determine
what costs would have been had mar-
ket share changes not taken place.

Results
Over the study period, total monthly
SSRI costs increased, from a mini-
mum of $97,858 in October 1999 to a
maximum of $124,883 in October
2001. The number of patients per
month for whom SSRIs were pre-
scribed also increased, from a mini-
mum of 1,892 in February 1999 to a
maximum of 2,909 in October 2001.
During that time, the total number of
patients at the medical center for
whom any type of medication was
prescribed increased from 13,177 to
17,213 per month. SSRI acquisition
costs remained essentially stable, as
shown in Table 1.

The mean cost per patient per
month for SSRIs declined over the
entire study period, from $54.52 in
January 1999 to $42.19 in November
2001. This cost reached a maximum
of $57.12 in March 1999 and a mini-
mum of $40.43 in September 2001.

The ratios of higher-dose to lower-
dose tablets prescribed increased
over the study period. In January
1999 the ratio of the number of ser-

traline 100 mg tablets to 50 mg
tablets prescribed was 6.5. By No-
vember 2001, this ratio had increased
to 11.4. The ratio of the number of
paroxetine 40 mg tablets to 20 mg
tablets prescribed in January 1999
was .34; by November 2001 it had in-
creased to 3.0. Citalopram 40 mg
tablets were not introduced at the
medical center until January 2000.
The ratio of the number of citalopram
40 mg to 20 mg tablets prescribed in-
creased from .79 in January 2000 to
3.5 in November 2001.

The market shares of the various
SSRIs prescribed also changed in im-
portant ways (Figure 1). Citalopram
was first prescribed at the medical
center in January 1999, and its use
steadily increased. In November
2001, citalopram was prescribed for
1,275 patients at a cost of $36,694,
representing one-third of the dollars
spent on SSRIs. The market share of
citalopram among SSRIs steadily in-
creased to a maximum of 47 percent
in November 2001. Meanwhile, the
number of patients receiving sertra-
line decreased from a maximum of
1,020 in March 1999 to a minimum of
572 in November 2001, a decrease in
SSRI market share from 49 percent
to 21 percent. The SSRI market
shares of fluoxetine, paroxetine, and
fluvoxamine also decreased some-
what.

The one-month cost savings pro-
jected for November 2001 with Janu-
ary 1999 baseline data was $38,588.
Tablet splitting contributed $7,622
(20 percent) to the cost savings that
month, and market share changes
contributed $30,966 (80 percent).
Over the study period, tablet splitting
accounted for about 25 percent of to-
tal cost savings, and changes in mar-
ket share accounted for about 75 per-
cent. Savings due to sertraline tablet
splitting were generally less than
$1,000 per month, whereas savings
from paroxetine tablet splitting were
more substantial.

In June 2001, the top 75 pre-
scribers of antidepressants were
mailed a survey to be filled out anony-
mously; it consisted of three ques-
tions: “Do you know which antide-
pressant is now considered the pre-
ferred choice for first-line treatment
of depression at the Portland VA
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Medical Center (due to cost rea-
sons)?” “Do you have a preferred
first-line antidepressant medication?”
and “If yes, why is this your preferred
first-line agent?” Of the 75 providers,
64 (85 percent) returned surveys. Of
these 64 providers, 58 (91 percent)
were aware that the VA had identified
a preferred antidepressant (citalo-
pram), and 38 (59 percent) identified
citalopram as their own preferred
choice for first-line treatment. The
most commonly cited reasons for
citalopram preference were cost, effi-
cacy, and safety profile. Other first
choices were sertraline, three pro-
viders (about 5 percent); paroxetine,
two providers (2.5 percent); and ven-
lafaxine, one provider (about 1 per-
cent). Twenty of the 64 providers
(about 31 percent) did not identify a
first choice.

Discussion and conclusions
Over a 35-month period, the total
number of patients treated with SS-
RIs and the total amount spent by the
institution on SSRIs increased. How-
ever, the monthly cost per patient
treated with SSRIs decreased, result-
ing in a total projected cost savings of
about $700,000 over the 35-month
period. Savings were realized by per-
suading providers to use a preferred
antidepressant and by instituting
tablet splitting. Most of the projected
cost savings was due to changes in
market share. A survey of the medical
center providers who prescribed
most of the antidepressants showed
that most were aware of the identifi-
cation of a preferred antidepressant.

This multifaceted approach to in-
fluencing provider behavior has a
number of advantages. First, it does
not use stringent formulary restric-
tions. Instead, it relies to a large ex-
tent on education and on reminders
about costs. Second, the approach
can be readily generalized to other
medication classes and clinical sce-
narios. Third, the interventions,
which are supported by computer in-
formation system changes, are de-
signed to minimize the use of staff
hours for implementation.

One of the major limitations of this
study was the absence of a clear com-
parison group. We know that national
VA pharmacy costs have increased

considerably in recent years and that
antidepressants as a group have be-
come one of the most frequently pre-
scribed types of medications (19).
However, we were not able to identi-
fy comparable data on trends in spe-
cific cost per treated patient over
time for the VA nationwide. However,
to provide a regional comparison,
Oregon Medicaid data show an in-
crease in cost per patient treated with
SSRIs over a period almost the same
as that of our study period: In January
1999 the average cost per claim for
SSRIs (30-day fill) was $75; by Sep-
tember 2001, the average cost per
claim had increased to $85 (unpub-

lished data, Ketchum K, Oregon
State University, consultant to State
of Oregon, Office of Medical Assis-
tance, 2001).

The study had other limitations.
Which specific interventions most ef-
fectively influenced provider behav-
ior was not examined. It is highly like-
ly that citalopram would have in-
creased in market share starting from
its introduction at the medical center
in January 1999 regardless of our in-
tervention. It is possible that other
factors contributed to changes in pre-
scribing practices and costs over time. 

Finally, the intervention was limit-
ed in focus. Aside from identifying a
preferred antidepressant and labeling

some antidepressants as second-line,
the work group did not specifically
target other new antidepressants. In-
deed, between January 2000 and No-
vember 2001, monthly costs for ven-
lafaxine, bupropion, mirtazapine, and
nefazodone increased from $28,692
to $53,352, and the contribution of
these medications to the overall anti-
depressant budget increased from 21
percent to 29 percent.

However, these changes in the use
of non-SSRI antidepressants do not
substantially weaken our findings, for
several reasons. First, our calculations
are not affected by changes in pre-
scriptions of non-SSRI antidepres-
sants, because we examined project-
ed cost savings in the SSRI class
alone. Second, despite an increase in
the use of non-SSRI agents, there was
still a net decrease in the total cost
per month for all antidepressants over
the study period: The mean cost per
patient per month for all antidepres-
sants was $53.04 in January 1999,
reached a peak of $56.45 in March
1999, and decreased to $47.18 in No-
vember 2001.

Clearly, the increasing use and the
costs of the newest antidepressants
present an important problem to ad-
dress. Our work group is currently
studying whether the newest antide-
pressants are being used as first-line
agents or are being tried after failed
trials of SSRIs. 

Our results suggest that multifac-
eted interventions can influence anti-
depressant costs through provider ed-
ucation and changes in pharmacy and
information management processes,
resulting in significant cost savings for
institutions. Importantly, our ap-
proach was designed not to limit ther-
apeutic options or create barriers to
effective treatment of depression.
Many of our approaches can be used
for other drug classes and in institu-
tions other than those of the Depart-
ment of Veterans Affairs. A controlled
study of these interventions would be
useful. �
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“Access to Integrated Care” is the theme of the 2003 In-
stitute on Psychiatric Services to be held October 29 to
November 2 in Boston. The November 2003 issue of
Psychiatric Services will be distributed to institute at-
tendees, and the journal invites papers to be published
in that issue addressing the institute’s theme, which is
evoked in the following statements.

Integrated care means:
� An appreciation of the importance of a therapeutic

alliance and working relationship.
� Psychiatrists being able to provide both psycho-

therapy and medication as needed.
� Good communication and collaboration when dif-

ferent members of the team provide psychotherapy
and medication.

� A centralized process of providing all the supports
that patients may need—such as housing, educa-
tion, social support, and general health care.

� The provision of mental health care and other sup-
ports to incarcerated patients when they are re-
leased.

To propose a submission, please contact John A. Talbott,
M.D., at psjournal@psych.org or Connie Gartner at
cgartner@psych.org. All papers will be peer reviewed.
The deadline for submission is May 1, 2003.


