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he advent of selective serotonin reuptake inhibi-
tors (SSRIs) in 1988 represented a turning point
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Background: The introduction of selective
serotonin reuptake inhibitors (SSRIs) represented
a breakthrough in depression treatment due to
their safety and ease of use. The purpose of this
study was to extend previous work on trends in
antidepressant use to include recent data and to
provide more detailed analysis of prescribing
trends for SSRIs and newer non-SSRI antidepres-
sants, specifically in adult primary care practice.

Method: Adult primary care visits from the
National Ambulatory Medical Care Survey
(NAMCS) between 1989 and 2000 were ana-
lyzed. Chi-square tests for trend and multivariable
logistic regression models were utilized to exam-
ine patterns of antidepressant use over time.
SSRIs (citalopram, fluoxetine, fluvoxamine,
paroxetine, sertraline) and newer non-SSRI anti-
depressants (bupropion, mirtazapine, nefazodone,
venlafaxine) were classified as newer agents.

Results: 89,424 adult primary care visits were
recorded in the NAMCS during the period stud-
ied. Antidepressant use increased in primary care
from 2.6% (~ 6 million visits) in 1989 to 7.1%
(~ 20.5 million) in 2000 (p < .001). SSRI and
newer non-SSRI use increased linearly from 1989
to 2000 (p < .001), with an adjusted odds ratio for
use of 1.27 per year (95% confidence inter-
val = 1.25 to 1.29). The increase in antidepressant
use was due to these newer agents (13.5% of all
antidepressant use in 1989 to 82.3% in 2000) with
each new agent adding to a stable base of previ-
ously introduced newer antidepressant agents.

Conclusion: The prevalence of antidepressant
use in adult primary care has risen dramatically
since 1989, largely reflecting use of newer agents.
The detailed pattern of increased use of these
medications is striking, with each new agent
adding to aggregate use without concomitant
decrease in previously introduced newer agents.
Such trends reflect more widespread pharmaco-
logic treatment of depressed primary care
patients.
(Primary Care Companion J Clin Psychiatry 2003;5:153–157)
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T
in the treatment of depression. SSRIs and subsequently
introduced non-SSRI (atypical) antidepressants have a
more favorable safety profile and are easier to use than
older agents. Antidepressant prescribing reported in pri-
mary care visits has increased1 and appears to reflect in-
creased prescribing of these new agents.2–4

Better understanding of the prescribing of antidepres-
sant medications in primary care is essential. Studies have
reported that 23% of primary care patients have a depres-
sive disorder5 and that 6.6%6 to 13.5%5 have a major de-
pressive illness; prescribing of antidepressants would
most likely be appropriate in these patients. Furthermore,
guidelines stress the importance of primary care physi-
cians in the diagnosis and treatment of depression,7,8 and
over half of patients with major depression seeking help
are seen in the general medical sector.9

By using data from the National Ambulatory Medical
Care Survey (NAMCS) during the period January 1989 to
December 2000, our aim was to extend previous work on
trends in depression diagnosis and antidepressant pre-
scribing to more recently acquired data, and to focus ex-
clusively on these trends in primary care. We expected
that examination of the 12-year period following the in-
troduction of SSRIs would demonstrate a sustained in-
crease in overall antidepressant medication prescribing in
primary care attributable to increased prescribing of
SSRIs and newer non-SSRI antidepressant agents. We
sought to link upward trends in antidepressant prescribing
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to increasing diagnosis of depression, as these medications
may result in a lower threshold for diagnosis. Lastly, we
used these data to examine the impact of serial introduc-
tion of SSRIs and newer non-SSRI antidepressant agents.

METHOD

The NAMCS is a national probability survey of outpa-
tient practices administered by the National Center for
Health Statistics (Hyattsville, Md.), an organizational
component of the Centers for Disease Control and Preven-
tion (CDC). Randomly selected office-based practitioners
complete the surveys for 1 week on a systematic sample of
their outpatient visits. The unit of measurement is patient
visits. The NAMCS participation rate for general practi-
tioners, family practitioners, and internists combined was
70% in 1989 and 69% in 2000.10 NAMCS data and a de-
tailed description of the survey methodology are publicly
available through the CDC Web site.11

The NAMCS was utilized for the years 1989 through
2000 to provide estimates of antidepressant prescribing in
ambulatory medical care visits in the United States since
the introduction of SSRIs. Primary care physicians were
defined as family practitioners, general practitioners, and
internists, and analysis was limited to patients aged 18
years and older. The NAMCS instructs practitioners to list
medications that were “ordered, supplied, administered, or
continued”10 at that visit. The number of medications that
could be listed was not consistent year to year, so while up
to 6 medications were listed for 1995 to 2000, a maximum
of 5 medications were listed for 1989 to 1994. Therefore,
our analysis included the first 5 medications listed across
all years examined.

Medication entries are listed in the databases by drug
entry codes developed by the National Center for Health
Statistics. We classified tricyclic and tetracyclic antide-
pressants, tricyclic and tetracyclic antidepressant combi-
nation products, monoamine oxidase inhibitors (MAOIs),
and trazodone as older antidepressant agents. SSRIs
(citalopram, fluoxetine, fluvoxamine, paroxetine, sertra-
line) and newer non-SSRI antidepressants (bupropion,
mirtazapine, nefazodone, venlafaxine) were classified as
newer agents. When prescribed, antidepressants were
among the top 3 listed medications in 90% of visits. When
an antidepressant was not listed, 5 other medications were
listed in 7% of visits. The number of visits in the NAMCS
in which antidepressant prescribing occurred but was not
reported is unknown.

The NAMCS records up to 3 diagnoses coded ac-
cording to the International Classification of Diseases,
Clinical Modification, Ninth Revision (ICD-9-CM).12 We
searched for ICD-9-CM codes corresponding to a diagno-
sis of depression (296.20, 296.30, 300.40, 309.10, and
311.00) for any of 3 possible diagnostic entities that could
be listed on the NAMCS form. When depression was diag-

nosed, it was listed as the primary diagnosis in 50.5% of
visits. Among primary care visits where a depression
diagnosis was not listed, 18.7% used the 3 available en-
tries for other diagnoses, which indicates some diagnoses
of depression may not have been reported in the NAMCS.

Statistical Analysis
Our primary outcome was newer antidepressant

prescribing, but we also examined older antidepressant
prescribing and overall antidepressant medication pre-
scribing, as well as whether depression was listed as a
diagnosis. Sampling variables used to account for the
complex design of the NAMCS were not available for
all years of interest. We therefore adjusted the sample
weights in all analyses according to the method of
Potthoff et al.13 which provides estimates of standard er-
rors. Chi-square tests for trends were used to examine the
relationship of year with categorical variables and uni-
variate regressions for the relationship of year with con-
tinuous variables. Multivariable logistic regression mod-
els were used to analyze yearly trends over time adjusted
for available potential confounders (i.e., patient age, du-
ration of visit, gender, and race/ethnicity). These factors
were included in each model. We performed a subset
analysis of only those visits for which depression was
listed as a diagnosis.

Starting with 1991, NAMCS data include a physician-
specific identifier, which we used to determine whether
accounting for clustering effects by physician would be
necessary in the logistic models. Using 1991 to 2000
data, results for models that accounted for physician clus-
tering were very similar to models that did not account
for clustering. We therefore used models that did not ac-
count for clustering, so that the years proximate to the in-
troduction of SSRIs could be included in the analysis. All
analyses were performed using SAS software, version 8.2
(SAS Institute, Cary, N.C.).

RESULTS

89,424 adult primary care visits were recorded in the
NAMCS between 1989 and 2000, representing approxi-
mately 260 million annual visits. Over the period studied,
the average age of patients seen in primary care visits in-
creased from 51.6 to 53.3 years (p < .001). There were
modest changes in other sociodemographic visit charac-
teristics as well. The proportion of males increased
from 33.8% to 40.2% (p < .001). Race/ethnicity changed
(p < .0001), with the proportion of Hispanics increasing
from 5.2% to 8.8% and black non-Hispanics declining
from 11.2% to 9.7%.

Newer Antidepressant Prescribing
The proportion of visits for which an older antide-

pressant was listed declined modestly over the period
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studied (adjusted odds ratio [OR] = 0.97 per year, 95%
confidence interval [CI] = 0.95 to 0.99). In contrast, there
was a striking linear increase in the odds that newer anti-
depressants would be used (OR = 1.27 per year, 95%
CI = 1.25 to 1.29). This increase of 27% per year out-
paced the decline in the prescribing of older antidepres-
sants (Figure 1). Because bupropion can be prescribed for
smoking cessation, we repeated the analyses without this
medication, and the point estimates did not change.

We examined the contribution over time of individual
SSRIs and the newer non-SSRI antidepressants. Because
of the relatively smaller numbers for the individual newer
non-SSRI antidepressants, these were collapsed into a
single category. Figure 2 illustrates how each new agent
added to total newer antidepressant prescribing. Prescrib-
ing of each agent tended to increase after its introduction
and then level off. Interestingly, there appears to be little
to no diminution in the aggregate prescribing of each
agent after other newer agents were introduced.

Overall Antidepressant Prescribing
 Reporting of antidepressant medication prescribing

among all primary care visits increased significantly over
the 12-year period, from 2.6% of visits (corresponding to
an estimated 6.3 million visits) in 1989 to 7.1% of visits
(~ 20.5 million visits) in 2000 (p < .001). In a multivari-
able model that adjusted for patient age, duration of visit,
gender, and race/ethnicity, the likelihood of the prescrib-
ing of antidepressant medication among all adult primary
care visits increased dramatically over time (OR = 1.12
per year, 95% CI = 1.10 to 1.13).

Tricyclic and tetracyclic antidepressant prescribing
was reported in 1.73% of primary care visits in 1989
and 1.03% in 2000, but the test for trend was not signifi-
cant. Tricyclic and tetracyclic antidepressant combination
preparations and MAOIs were rarely prescribed. Trazo-
done prescribing increased from 0.38% in 1989 to 0.54%
in 2000 (p < .008 for trend). SSRI prescribing dominated

the increase in prescribing of antidepressants. By 1994,
SSRIs accounted for the majority of antidepressants
listed, and in 2000, SSRIs comprised 65% of all antide-
pressants prescribed in primary care. Similarly, prescrib-
ing of the newer non-SSRIs grew to account for 17% of
all antidepressant prescribing reported in 2000. In total, of
antidepressant prescribing reported in primary care visits
in 2000, 82% were newer antidepressants.

Depression Diagnosis in Primary Care
In parallel with increasing prescribing of newer antide-

pressant agents in primary care, the yearly prevalence
of the diagnosis of depression increased significantly
(p < .001), from 2.0% (~ 4.8 million visits) in 1989 to
3.3% (~ 9.5 million visits) in 2000. The adjusted OR for
the diagnosis of depression was 1.07 per year (95%
CI = 1.06 to 1.09).

Antidepressant Prescribing in Visits
With a Depression Diagnosis

Overall prescribing of antidepressants increased among
visits in which depression was a diagnosis (OR = 1.07,
95% CI = 1.04 to 1.10). Prescribing of older antidepres-
sants declined by 20% per year (OR = 0.80 per year, 95%
CI = 0.77 to 0.83), whereas prescribing of newer antide-
pressants increased by 26% per year (OR = 1.26 per year,
95% CI = 1.22 to 1.31). In this population, the replace-
ment of older with newer agents is more obvious, but
again, there is increased prescribing beyond that of simple
replacement. The pattern for individual newer agents
among visits with a depression diagnosis is similar to that
found for the general primary care population, with each
agent adding to aggregate prescribing with little to no de-
cline in the other newer agents.

DISCUSSION

Our results document that antidepressant prescribing
in primary care has increased since the introduction of

Figure 2. Use of Individual SSRIs and Newer Non-SSRIs in
Adult Primary Care Visits

aNew non-SSRIs include bupropion, mirtazapine, nefazodone, and
venlafaxine.

Abbreviation: SSRI = selective serotonin reuptake inhibitor.
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Figure 1. Use of Older and Newer Antidepressants in Adult
Primary Care Visits

aOlder agents include tricyclic and tetracyclic antidepressants,
tricyclic and tetracyclic antidepressant combination products,
monoamine oxidase inhibitors, and trazodone.

bNewer agents include selective serotonin reuptake inhibitors,
bupropion, mirtazapine, nefazodone, and venlafaxine.
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SSRIs and that this increase is composed of SSRI and
newer non-SSRI agents rather than older antidepressants.
By 1994, SSRI prescribing eclipsed that for all other
antidepressants combined. With increased prescribing of
newer agents, there has been a parallel increase in the fre-
quency of the diagnosis of depression in primary care vis-
its. It is likely that the popularity of newer antidepressant
agents has prompted a lower threshold for making a diag-
nosis of depression.

We have also observed a remarkable pattern of each
newly introduced, and potentially competitive, agent add-
ing to aggregate prescribing of antidepressants without a
net reduction in the prescribing of previously introduced
agents. This expansion in the prescribing of newer medi-
cations may reflect broadened indications for these medi-
cations, although the same pattern held when we re-
stricted our analysis to visits for which depression was
explicitly listed as a diagnosis. Newer agents have some-
what different patterns of efficacy and side effects, pro-
viding the physician with added therapeutic flexibility
and expanding the pool of treatable patients.

Finally, our results likely reflect, in part, aggressive
marketing by pharmaceutical companies. Recent work by
Zachry and colleagues14 found that direct-to-consumer
advertising increased diagnosis and treatment of some
conditions, although depression was not among the condi-
tions they examined. It will be interesting to see if the pat-
tern we describe persists with the introduction of more
new branded agents or changes after addition of generic
formulations.

There have been several prior studies of patterns of an-
tidepressant prescribing.2–4,15–17 Our work confirms previ-
ous reports on national trends, and it extends beyond pre-
vious studies of primary care by encompassing a longer,
continuous period of analysis. In particular, ours is the
first study to highlight the distinctive pattern of increasing
aggregate prescribing of antidepressants following the in-
troduction of each new agent.

The NAMCS encompasses a large scope of outpatient
care visits but lacks detailed clinical information. It does
not include medication dose or duration of treatment, so
treatment adequacy or adherence cannot be evaluated.
Other medical illnesses may well supersede depression
for inclusion among the 3 diagnoses listed. The observa-
tion that the proportion of visits with antidepressant pre-
scribing exceeds that for depression diagnosis may reflect
prescribing of these medications for indications other
than that of depression, or could reflect underreporting of
depression, even when treated. Since the unit of measure-
ment in the NAMCS is visits, not patients, our results
could be influenced by shorter intervals between visits by
depressed patients over time. Nonetheless, our results re-
flect trends from the perspective of primary care practice.

Depression is a common, serious illness seen in pri-
mary care practice. The advent of SSRIs and newer non-

SSRI antidepressants has revolutionized depression man-
agement. We have demonstrated a clear trend of increas-
ing antidepressant prescribing and of increasing preva-
lence of depression diagnoses in primary care practice.
Newer antidepressant agents appear to be the driving
force in these trends. Our findings suggest that the addi-
tion of newer antidepressant agents is central to the ex-
pansion in aggregate prescribing of these medications.
The mechanism for this pattern is not clear. Likely com-
ponents include broadening of indications for these
agents, greater flexibility afforded by additional agents
with somewhat different efficacy and side-effect profiles,
increased comfort among primary care physicians with
prescribing these agents, and aggressive marketing of
new antidepressant medications. Depression has been re-
ported to be underrecognized and undertreated in primary
care.18 By contrast, our findings show positive trends to-
ward more frequent diagnosis of depression and more
widespread pharmacologic intervention for depression in
primary care visits.

Drug names: bupropion (Wellbutrin and others), citalopram (Celexa),
fluoxetine (Prozac and others), mirtazapine (Remeron and others),
nefazodone (Serzone), paroxetine (Paxil), setraline (Zoloft), trazodone
(Desyrel and others), venlafaxine (Effexor).
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