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Objective: In 2003 and 2004, U.S. and European regulators issued public health
warnings about a possible association between antidepressants and suicidal thinking and behavior. The authors assessed
whether these warnings discouraged use of
antidepressants in children and adolescents
and whether they led to increases in suicide
rates as a result of untreated depression.
Method: The authors examined U.S. and
Dutch data on prescription rates for selective serotonin reuptake inhibitors (SSRIs)
from 2003 to 2005 in children and adolescents (patients up to age 19), as well as
suicide rates for children and adolescents,
using available data (through 2004 in the
United States and through 2005 in the
Netherlands). They used Poisson regression analyses to determine the overall association between antidepressant prescription rates and suicide rates, adjusted
for sex and age, during the periods preceding and immediately following the
public health warnings.

Results: SSRI prescriptions for youths decreased by approximately 22% in both
the United States and the Netherlands after the warnings were issued. In the Netherlands, the youth suicide rate increased
by 49% between 2003 and 2005 and
shows a significant inverse association
with SSRI prescriptions. In the United
States, youth suicide rates increased by
14% between 2003 and 2004, which is the
largest year-to-year change in suicide
rates in this population since the Centers
for Disease Control and Prevention began
systematically collecting suicide data in
1979.
Conclusions: In both the United States
and the Netherlands, SSRI prescriptions
for children and adolescents decreased
after U.S. and European regulatory agencies issued warnings about a possible suicide risk with antidepressant use in pediatric patients, and these decreases were
associated with increases in suicide rates
in children and adolescents.
(Am J Psychiatry 2007; 164:1356–1363)

A

lthough biological, psychological, social, and cultural factors all have a significant impact on the risk of
suicide, over 90% of suicides in the United States are associated with psychiatric illness (1–5). The most common psychiatric diagnostic class associated with suicide
is mood disorders, accounting for about 60% of all suicides (1–6). Most depressed persons who eventually
commit suicide seek professional help within 1 month
before death (7). However, most are not on antidepressant medication at the time of death (8–10), which suggests that lack of treatment contributes to suicide risk
and that more widespread antidepressant treatment
might reduce suicide rates. At the same time, concerns
have been raised about the potential of some medications, such as selective serotonin reuptake inhibitors
(SSRIs) and non-serotonergic-specific antidepressants
(such as bupropion, mirtazapine, nefazodone, and venlafaxine), to increase the risk of suicide in mood disorders, especially in youths.

In October 2003, the U.S. Food and Drug Administration
(FDA) issued a public health advisory regarding several reports of children and teenagers taking antidepressants
who attempted or committed suicide. In December 2003,
in the United Kingdom, the Medicines and Healthcare
Products Regulatory Agency issued a letter to doctors advising against the use of almost all antidepressants in anyone under 18 years of age. A similar warning was issued by
the European Medicines Agency the same month. In February 2004, the FDA issued a public health advisory providing further caution to physicians, patients, and families
about a possible link between suicide and antidepressants. In October 2004, the FDA ordered pharmaceutical
companies to add a black box warning to the labeling of all
antidepressants used with pediatric patients regarding a
possible increased risk of suicidality in pediatric patients
taking antidepressants. This FDA action was based on
data from randomized controlled trials suggesting a twofold increase in suicidal ideation and behavior when antidepressants, including SSRIs, were prescribed to youths
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who were not actively suicidal (11). In December 2006, the
FDA’s Psychopharmacologic Drugs Advisory Committee
reviewed the agency’s data from randomized controlled
trials with adults (12) and concluded that the black box
warning should be extended to young adults. A major limitation of the studies in the FDA’s database is that no suicides were reported in the pediatric studies and only eight
suicides were reported in the adult studies—two of 36,049
patients receiving placebo, five of 53,030 patients receiving test drug, and one of 11,217 patients receiving active
control drug. Thus, even the combination of 372 studies
involving nearly 100,000 patients provided little or no evidence regarding the effects of antidepressants on suicide.
The FDA’s findings for children appear to be inconsistent with psychological autopsy studies of suicide victims
suggesting that few pediatric suicide victims have been exposed to SSRIs (13) and with ecological studies on completed suicides (7) and suicide attempts that indicate an
overall protective effect of SSRIs in children and adolescents (14–16). Gibbons et al. (17) found a significant inverse relationship between county-level SSRI prescription
rates and adult suicide rates both within counties over
time and between counties. Ludwig and Marcotte (18)
found an inverse association between SSRI prescription
rates and suicide rates from 1980 to 1999 in 26 European
countries, and similar results have been obtained in the
United States (19). More recently, Bramness et al. (20) confirmed a significant inverse association between SSRI
sales and suicide rates from 1980 to 2004 in a county-level
analysis in Norway. Isacsson (21) hypothesized that a fivefold increase in antidepressant prescriptions in Sweden
(from 1% to 5%) would be associated with a 25% reduction
in suicides. In a natural experiment, he observed that a
3.5-fold increase in antidepressant prescriptions in Sweden was associated with a 19% decrease in suicides.
Taken as a whole, these ecological data on suicide rates
suggest that a decrease in the number of prescriptions
written for the newer antidepressants (SSRIs and non-serotonergic-specific antidepressants) will lead to an increase in the suicide rate. In this article, we examine the
question of whether the public health warnings in the
United States and Europe led to decreases in SSRI prescription rates for children and adolescents in the United
States and the Netherlands and whether these decreases
in prescription rates were associated with increases in suicide rates in children and adolescents.

Method
Annual U.S. antidepressant prescription rate data for 2003–
2005, by zip code, were drawn from a random sample of 20,000
pharmacies (stratified by type, size, and region) from the 36,000
pharmacies in the IMS Health database (IMS Health, Plymouth
Meeting, Pa.), which represents over half of all retail pharmacies in
the continental United States. These data do not include hospital
prescriptions. To provide an estimate of the magnitude of the contribution of hospital prescriptions, we used data from the National
Ambulatory Medical Care Evaluation Survey and the National
Am J Psychiatry 164:9, September 2007

Hospital Ambulatory Medical Care Evaluation Survey to compute
the ratio of hospital to nonhospital prescriptions for SSRIs by year.
Hospital prescriptions for SSRIs ranged from a low of 11.0% in
2000 to a high of 12.8% in 2004, which suggests that the IMS Health
data account for nearly 90% of U.S. SSRI prescriptions.
For each zip code, the total number of prescriptions and the
number of new prescriptions for SSRIs (citalopram, paroxetine,
fluoxetine, fluvoxamine, and sertraline) were obtained by age
group and aggregated to the entire U.S. population. Data for U.S.
suicide rates in 2003 and 2004 were obtained from the U.S. Centers for Disease Control and Prevention (CDC) WISQARS Injury
Mortality Report (http://webappa.cdc.gov./cgi-bin/broker.exe).
Data for suicide rates from 1988 through 2002 were obtained from
the CDC WONDER Compressed Mortality database (http://wonder.cdc.gov/mortSQL.html). Data on suicide rates for 2005 will
not be available until the end of 2007.
Data on national suicide rates in the Netherlands from 1998 to
2005 for children up to age 15 and teenagers 15–19 years of age
came from the Central Bureau of Statistics. Prescription data in
the Netherlands were obtained from the PHARMO database
(www.pharmo.nl). The database consists of a representative sample of more than 200 pharmacies in more than 50 regions that are
representative of the Netherlands; over 2 million residents (irrespective of insurance type) are included, representing 12% of the
Dutch population. At the time our analyses were conducted, data
through the end of 2005 were available.
Poisson regression analyses were performed to determine the
overall association between antidepressant prescription rates
and suicide rates, adjusted for sex and age, from 1998 to 2005 in
the Netherlands, as well as changes from 2003 to 2005 in children
and adolescent suicide rates in the Netherlands and from 2003 to
2004 in the United States.

Results
SSRI Prescription and Suicide Rates in the United
States
U.S. data on SSRI prescription rates stratified by age
group were available to us for the period 2002–2005, which
represents periods before and after the 2003–2004 warnings were issued. Figure 1 displays total SSRI prescription
rates in the United States from 2002 to 2005, stratified by
age and expressed as a percentage of the 2003 prescription
rate. From 2002 to 2003, SSRI prescription rates increased
for all age groups. After 2003, prescription rates decreased
for all groups under age 60. The magnitude of the decrease
in prescription rates is inversely proportional to age; the
decrease in the two youngest age groups (up to age 14)
from 2003 to 2005 is approximately 20% overall and 30%
for new prescriptions (not shown). For the 60 years and
over age group, total and new SSRI prescription rates both
continued to increase. Before 2003, SSRI prescriptions for
the U.S. population overall had steadily increased since
1987 (19, 22, 23).
As noted earlier, CDC data on suicide rates for 2005 will
not be available until December 2007. In children and adolescents (ages 5 to 19 years), 1,737 suicides were recorded
in 2003 in a population of 61,447,723 (2.83/100,000) and
1,985 suicides were recorded in 2004 in a population of
61,469,792 (3.23/100,000); this represents a 14% increase
in the suicide rate from 2003 to 2004 (p<0.0001). As shown
ajp.psychiatryonline.org
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FIGURE 1. SSRI Prescription Rates in the United States,
2002–2005, Stratified by Age Group and Expressed as a
Percentage of the 2003 Rate

FIGURE 2. Suicide Rate in Children and Adolescents (Ages
5–19 Years) in the United States, 1988–2004
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in Figure 2, aside from minor fluctuations in 1994 (a 1% increase) and in 2000 (a 3% increase), the child and adolescent suicide rate consistently declined for 15 years, from
4.4/100,000 in 1988 to 2.83/100,000 in 2003.
Figure 3 presents suicide rates for adults age 60 and over
from 1988 through 2004. In this age group, the suicide rate
has been steadily decreasing throughout this period; the
rate increased slightly in 2001 and 2002 (from 14.29 in
2000, to 14.48 in 2001, and to 14.82 in 2002) but returned to
the trend of declining in 2003 and 2004. Unlike the suicide
rates for children and adolescents, which had a record increase in 2004, the suicide rates for adults age 60 and
over—for whom SSRI prescription rates continued to increase—continued to decrease and reached a record low
in 2004.

SSRI Prescription and Suicide Rates in the
Netherlands
Declines in SSRI prescription rates in the Netherlands
were comparable to those in the United States (Figure 4).
While the largest decreases were observed in the population under age 20, small decreases were also seen for patients 20–59 years old from 2004 to 2005. As in the United
States, SSRI prescription rates in the Netherlands for the
population age 60 and over continued to increase.
At the time our analyses were conducted, Dutch data on
suicide rates for children and adolescents were available
through 2005. For the period 1998–2005 (Figure 5), a statistically significant inverse association between SSRI prescription rates and child and adolescent suicide rates was
observed (p<0.04). The most pronounced effect was for
boys under age 15 (p<0.05, Spearman rank-order correlation=–0.67). From 2003 to 2005—that is, before and after
the warnings were issued—the SSRI prescription rate declined 22% for patients under age 20, and the suicide rate

1358

ajp.psychiatryonline.org

increased by 49% in this age range overall (from 34 to 51
suicides, or 0.86/100,000 to 1.28/100,000; controlling for
age and gender, p<0.078) and increased by 446% in boys
under age 15 (from 2 to 11 suicides, or 0.13/100,000 to
0.71/100,000; p<0.027).

Discussion
We found that the rates of SSRI prescriptions for children and adolescents decreased substantially in both the
United States and the Netherlands after U.S. and European regulatory agencies issued warnings of an increased
risk of suicide in pediatric patients taking antidepressants.
In the United States, the reduction in SSRI prescriptions
spilled over to affect prescriptions for adults up to age 60
as well.
After substantial increases in SSRI prescription rates
and substantial decreases in suicide rates in children and
adolescents in both countries from 1998 to 2003 (in the
United States, a 91% increase in prescription rates and a
33% decrease in suicide rates, and in the Netherlands, a
120% increase in prescription rates and a 31% decrease in
suicide rates), the trends for both prescription rates and
suicide rates reversed direction in both countries. Furthermore, an overall inverse relationship between the SSRI
prescription rate and the rate of completed suicide was
identified for the period 1998–2005. The strongest effect
was for boys under age 15, which was statistically significant despite the smaller sample size. The data available
from the CDC on U.S. suicide rates at the time of the study
(through 2004) revealed that there was already a 14% increase in child and adolescent suicide rates from 2003 to
2004. Since 1988, the U.S. child and adolescent suicide
rate has consistently decreased, with two exceptions—a
1% increase in 1994 and a 3% increase in 2000. The 14% increase from 2003 to 2004 is the first increase of this magniAm J Psychiatry 164:9, September 2007
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FIGURE 3. Suicide Rate in Older Adults (Age 60 Years and
Over) in the United States, 1988–2004

FIGURE 4. SSRI Prescription Rates in the Netherlands,
1998–2005, Stratified by Age and Expressed as a Percentage of the 2003 Rate
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tude in the child and adolescent suicide rate since the
CDC began systematically collecting suicide data in 1979.
While only a small decrease in the SSRI prescription rate
for U.S. children and adolescents occurred from 2003 to
2004, the public health warnings may have left some of the
most vulnerable youths untreated. By contrast, SSRI prescription rates continued to increase for adults age 60 and
over, and suicide rates continued to decrease in this age
group, reaching a record low since the CDC began collecting suicide data.
In the Netherlands, there was a 22% decline in child and
adolescent SSRI prescription rates and a 49% increase in
suicides in this age group from 2003 to 2005. Note that the
estimates for the Netherlands are less stable than those for
the United States because of the smaller population size
(in 2003, some 290 million overall in the United States versus some 10 million overall in the Netherlands). Nevertheless, our findings are consistent with earlier work that
identified significant inverse associations between SSRI
prescriptions and suicide rates in the United States—in
adults (17), in children ages 5–14 (16), and in children ages
10–19 (15)—as well as in Europe (18), Norway (20), and
Sweden (21).
Because the period of observation in this study was
brief, our findings must be considered preliminary. However, confidence in these findings is increased by the fact
that they are the same in two different countries as well as
within the United States and that the degree and direction
of change in suicide and prescription rates differed in the
hypothesized direction across the life span—that is, in the
≥60 age group, the prescription rate continued to increase
while the suicide rate continued to decline, whereas in the
younger age groups, the reverse was seen, which was also
a reversal of a two-decade trend.
We are aware of the important limitations inherent in
ecological analyses regarding causation. These ecological
Am J Psychiatry 164:9, September 2007

results, however, take advantage of a natural experiment
in which the likely causal agent (major depression) is affected by an alteration in a moderating factor during the
period of observation (SSRI prescription rates), resulting
in a change in the outcome measure (suicide rates) in the
direction hypothesized by our explanatory model. Furthermore, since data from randomized studies are not
available to explore the link between prescription rates
and suicide rates, and an enormous number of participants would be necessary to study the question because of
the rare nature of suicide (17), alternative approaches,
such as the analysis of large observational databases, can
provide preliminary evidence. Although observational evidence has many limitations, it has been suggested (24)
that causal significance can be assessed through the use of
coherence with existing theories of how an exposure
should behave if it has a given effect. For example, we
would assume that if SSRIs caused suicide, a decrease in
SSRI use would lead to a decrease in suicide—and the evidence generated in this study is not consistent with the
causal assertion that SSRIs lead to suicide.
Our findings are consistent with other data from large
administrative and clinical records databases. Gibbons et
al. (25), analyzing person-level suicide attempt data from
the U.S. Veterans Health Administration (VA), studied a cohort of 226,866 veterans who had a new diagnosis of depression in 2003 or 2004 (with at least 6 months of followup) and no history of depression or antidepressant treatment in the previous 3 years. Complete longitudinal
records for all inpatient and outpatient visits and complete
pharmacy records were available for all patients. Comparisons of suicide attempt rates were made, both within patients before and after initiation of treatment and between
patients taking and not taking antidepressants. The suicide
attempt rate observed in patients treated with SSRI monoajp.psychiatryonline.org
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FIGURE 5. Suicide Rate in Children and Adolescents (Up to
Age 19) in the Netherlands, 1998–2005
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therapy was just over one-third that of patients who were
not treated with any antidepressant (123/100,000 versus
335/100,000, odds ratio=0.37, p<0.0001). These findings
may represent a lower bound for the true protective medication effect, since the likelihood that an SSRI will be prescribed (rather than, say, a tricyclic antidepressant) is
greater for patients who are more suicidal because of concerns about medication overdose. Similar protective effects were observed throughout the age range, including
young adults in the 18- to 25-year-old cohort. This result
indicating that suicide attempt rates were reduced with SSRIs was also supported in analyses that took into account
the timing of treatment. Within subjects treated with SSRI
monotherapy, the rate of suicide attempt was significantly
greater prior to treatment (221/100,000) than after treatment (123/100,000) (relative risk=0.56, p<0.0001). Similar
results were obtained by Simon et al. (26, 27), who found
that the highest rate of suicide attempt occurred immediately before initiation of antidepressant treatment. Valuck
et al. (14) examined data from 24,119 adolescents with a
first diagnosis of major depression for whom at least 6
months of follow-up data were available. Treatment with
antidepressant medication for at least 6 months reduced
the likelihood of a suicide attempt compared with 2
months of treatment, both for single and multiple antidepressant prescriptions. These findings from person-level
studies further validate observations in other ecological
studies examining interventions designed to improve diagnosis of major depression in discrete regions or cities that
resulted in increases in antidepressant prescription rates
and declines in suicide rates (28). These effects are consistent with our results and conclusions regarding the protective effect of SSRIs.
The FDA’s recent report of a meta-analysis of 372 placebo-controlled studies (12) totaling approximately
100,000 patients showed an overall protective effect of antidepressants on suicidal ideation and behavior (odds ra-
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tio=0.83, 95% confidence interval=0.69–1.00, p<0.05).
When the data were stratified by age, the FDA researchers
found that in patients age 65 and over, the suicide attempt
rate was 31/100,000 in those who received test drug (SSRIs
or non-serotonergic-specific antidepressants) and 250/
100,000 for those who received placebo, compared with
129/100,000 with test drug and 147/100,000 with placebo
in patients 31–64 years of age. In patients 18–25 years of
age, however, the FDA found a statistically nonsignificant
higher rate of suicide attempt in those treated with antidepressants compared with those who received placebo
(551/100,000 versus 269/100,000, p<0.12). Gibbons et al.
(25) found a similar suicide attempt rate in VA patients 18–
25 years of age who were treated with an SSRI (477/
100,000); however, the rate of suicide attempt in untreated
depressed patients in this age group (1,368/100,000) was
five times higher than that of placebo patients enrolled in
the randomized controlled trials the FDA analyzed (269/
100,000). This difference points to the much lower risk of
suicide attempt in depressed patients enrolled in randomized controlled trials compared with that of depressed patients in the general population.
If the FDA’s conclusion that there may be a causal link
between suicide and antidepressants (which was the basis
for the black box warning) were correct, we would have expected to see decreases in the suicide rate during the period of declining SSRI prescription rates, but instead we
saw an increase in suicide rates, and the increase was
greatest in the age range most affected by the decline in
SSRI prescription rates. This finding, which is consistent
with results of our previous ecological studies of U.S. data
(16, 17), suggests that SSRIs confer a protective effect.
The FDA’s meta-analysis of pediatric studies (11) had
several methodological limitations that could affect its
conclusions. First, since no completed suicides were reported in any of these studies, their analysis was based exclusively on nonfatal suicide attempts and suicidal ideation. Attempts and ideation are common in adolescents
and children, are often not reported to adults, and serve
only as surrogate measures of suicide (13, 29). Second, by
design, the randomized controlled trials analyzed by the
FDA systematically excluded patients who were actively
suicidal, and thus the FDA lacks data on those who are at
highest risk of suicide. Third, the FDA’s analysis of the only
systematic and prospectively collected suicidality measure
(item 3 on the Hamilton Depression Rating Scale and item
10 on the Childhood Depression Rating Scale) revealed no
association with treatment. Fourth, the primary evidence
of an increased risk of suicidal ideation and behavior could
be affected by ascertainment bias (30). Specifically, the
FDA’s conclusion that the risk of suicidal behavior for children treated with SSRIs was double that of those who received placebo was based on suicide-related adverse event
reports that were retrospectively abstracted from the research records. However, because active medications generally have more side effects than placebo, the active treatAm J Psychiatry 164:9, September 2007

GIBBONS, BROWN, HUR, ET AL.

ment group will typically have more expansive medical
records as a result of greater contact with the treatment
team and therefore a greater likelihood of reporting suicidal ideation or behavior. For example, a review of the
GlaxoSmithKline data on paroxetine in adults (31) revealed
that 83% of paroxetine-treated patients with major depression had at least one adverse event, compared with 71% of
the placebo-treated patients (p<0.001). A second possible
ascertainment bias applies to suicide attempts by overdose
of study medication, which may go undetected in patients
on placebo, whereas among those on active medication,
more cases of medication overdose will be symptomatic
and result in contact with health care staff in an emergency
department or study staff. This ascertainment bias can result in underreporting of suicide attempts in placebo
groups and make it appear as if antidepressant treatment
were related to a higher rate of suicide attempt. Retrospective reviews of medical records from randomized controlled trials are not insulated from these types of ascertainment biases. Finally, a recent reanalysis of these data
(32) revealed that antidepressants are in fact efficacious in
the treatment of childhood depression and that the overall
benefit to risk ratio is clearly positive.
Our findings raise concerns about the potential for
harm that may result from a decreased use of SSRIs in the
pediatric population. Regulatory agency warnings have
likely resulted in a decrease in pediatric SSRI prescriptions
in the United States and the Netherlands. In the Netherlands, the rate of pediatric and young adult suicides rose
49% after the U.S. and European agency warnings were issued. As noted, the U.S. data for 2004 already indicate a
14% increase over the previous year in suicide rates for
children and adolescents (patients up to age 19). Based on
our previous U.S. studies (16, 17), we estimate that if SSRI
prescriptions in the United States were decreased by 30%
for all patients, there would be an increase of 5,517 suicides per year, or an additional 1.8 suicides per 100,000
people per year. In children 5–14 years of age, a 30% reduction in SSRI prescriptions would lead to an estimated increase of 81 suicides per year, or 0.20 suicides per 100,000.
Given that SSRI prescriptions for children under age 15 already underwent a reduction of approximately 17% from
2003 to 2005 (Figure 1), we expect an increase of 0.11 suicides per 100,000 children in this age group. Since there
are approximately 40 million children in this age group, we
would expect 44 additional deaths by suicide in 2005 relative to 2003, or an increase of 18% in this age group.
Results of current ecological analyses are not sufficient
to conclude that there is a definitive causal relationship
between decreased SSRI prescription rates (and hence
presumably reduced use of SSRIs) and increased suicide
rates. Nevertheless, these national data provide an estimate of the population balance between overall benefit
and harm of SSRIs in major depression, since most SSRI
prescriptions are for major depression (19). Two undisputed facts, namely, that pediatric suicide is most comAm J Psychiatry 164:9, September 2007

mon in children with untreated major depression and that
SSRIs are rarely found to be present at the time of death in
suicide victims (13), also suggest that SSRIs are not likely
to be a causal factor in a substantial proportion of child
and adolescent suicides.
Although some might expect that decreases in SSRI prescriptions would have led to increases in alternative antidepressant treatments, such as the newer non-serotonergic-specific antidepressants and tricyclic antidepressants,
this does not appear to have been the case: similar decreases were seen in pediatric and young adult prescription rates for both these alternative antidepressant types
(approximately 20% in the 5–14 years age range and approximately 10% in the 15–19 years age range). Furthermore, the majority of child and adolescent antidepressant
prescriptions are for SSRIs. For example, in 2005, a total of
9,911,743 antidepressant prescriptions were written for
the population under age 20, 65% of which were for SSRIs,
20% for non-serotonergic-specific antidepressants, and
15% for tricyclic antidepressants (based on IMS data).
An alternative explanation that has been proposed for
the decrease in U.S. child and adolescent suicide rates
from the late 1980s to 2003 is a drop in substance use during this period (33). However, the fact that national rates of
illicit drug use have continued to decline from 2003 to
2004 (34) while suicide rates increased makes this alternative explanation unlikely.
Further support of our findings is provided by recent
work showing that SSRI prescription fills were 58% lower
than predicted by pre-2004 data and that pediatric diagnoses of major depression were more than 30% lower than
predicted for pediatricians and primary care physicians
based on pre-2004 historical trends (22). Furthermore,
these effects have “spilled over” to the adult population,
where significant decreases in the percentage of adults with
new depressive episodes have been observed since the
black box warning was introduced (23). These authors have
also shown that there has been a significant increase in the
percentage of depressed patients who did not receive antidepressant treatment (from 20% before the policy action to
30% after the policy action). These findings not only provide an independent replication of the medication effects
reported here but also fill in an intermediate step related to
the observed decrease in antidepressant prescriptions,
namely, a decrease in the rate of diagnosing new episodes
of depression in both pediatric and adult populations.
Additional work is needed to determine definitively
whether suicide rates are increasing as a result of a decline
in SSRI prescription rates. This is a major priority in designing national suicide prevention strategies.
In December 2006, the FDA’s Psychopharmacologic
Drugs Advisory Committee recommended that the black
box warning be extended to cover young adults, and in
May 2007, the FDA asked drug manufacturers to revise
their labels accordingly. If the intent of the pediatric black
box warning was to save lives, the warning failed, and in
ajp.psychiatryonline.org
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fact it may have had the opposite effect; more children
and adolescents have committed suicide since it was introduced. If as a result of extending the black box warning
to adults there is a 20% decrease in SSRI prescriptions in
the general population, we predict that it will result in
3,040 more suicides (a 10% increase) in 1 year (17). If the
FDA’s goal is to ensure that children and adults treated
with antidepressants receive adequate follow-up care to
better detect and treat emergent suicidal thoughts, the
current black box warning is not a useful approach; what
should be considered instead is better education and
training of physicians.
Received March 13, 2007; revision received April 28, 2007; accepted May 10, 2007 (doi: 10.1176/appi.ajp.2007.07030454). From
the Center for Health Statistics, University of Illinois at Chicago; Prevention Science and Methodology Group, Department of Epidemiology and Biostatistics, College of Public Health, University of South
Florida, Tampa; Cooperative Studies Program Coordinating Center,
Hines VA Hospital, Hines, Ill.; Division of Biostatistics and Division of
Health Services, Department of Psychiatry, Mount Sinai School of
Medicine, New York; PHARMO Institute for Drug Outcomes Research,
Utrecht, the Netherlands; Department of Neuroscience, New York
State Psychiatric Institute, New York; and the Department of Psychiatry, Columbia University College of Physicians and Surgeons, New
York. Address correspondence and reprint requests to Dr. Gibbons,
Center for Health Statistics, University of Illinois at Chicago, 1601 W.
Taylor St., Chicago, IL 60614; rdgib@uic.edu (e-mail).
Dr. Gibbons has served as an expert witness for Wyeth Pharmaceuticals. Dr. Brown directs a suicide prevention program at University of
South Florida that is funded by JDS Pharmaceuticals. Dr. Mann has received research support from GlaxoSmithKline and served as an adviser to Eli Lilly and Lundbeck. All other authors report no competing
interests.
Supported by NIMH grants MH46745 (Dr. Mann), MH65556 and
R56-MH078580 (Dr. Gibbons), and MH40859 (Dr. Brown). Prescription data were obtained from IMS Health with the assistance of a
grant-in-aid from Pfizer. Pfizer was not involved in any of the research and did not review the results or the manuscript prior to submission.

years of experience from a population-based drug database in
Sweden. Acta Psychiatr Scand 1992; 85:444–448
8. Isacsson G, Holmgren P, Druid H, Bergman U: The utilization of
antidepressants: a key issue in the prevention of suicide: an
analysis of 5,281 suicides in Sweden during the period 1992–
1994. Acta Psychiatr Scand 1997; 96:94–100
9. Oquendo MA, Malone KM, Ellis SP, Sackeim HA, Mann JJ: Inadequacy of antidepressant treatment for patients with major
depression who are at risk for suicidal behavior. Am J Psychiatry 1999; 156:190–194
10. Isometsä E, Henriksson M, Heikkinen M, Aro H, Lönnqvist J: Suicide and the use of antidepressants: drug treatment of depression is inadequate (letter). BMJ 1994; 308:915
11. Hammad TA: Review and evaluation of clinical data. Washington, DC, Food and Drug Administration, Aug 16, 2004 (http://
www.fda.gov/ohrms/dockets/ac/04/briefing/2004-4065b1-10TAB08-Hammads-Review.pdf)
12. US Food and Drug Administration: Clinical review: relationship
between antidepressant drugs and suicidality in adults. Rockville, Md, Food and Drug Administration, Center for Drug Evaluation and Research, Nov 17, 2006 (http://www.fda.gov/
ohrms/dockets/ac/06/briefing/2006-4272b1-01-FDA.pdf)
13. Mann JJ, Emslie G, Baldessarini RJ, Beardslee W, Fawcett JA,
Goodwin FK, Leon AC, Meltzer HY, Ryan ND, Shaffer D, Wagner
KD: ACNP Task Force report on SSRIs and suicidal behavior in
youth. Neuropsychopharmacology 2006; 31:473–492
14. Valuck RJ, Libby AM, Sills MR, Giese AA, Allen RR: Antidepressant treatment and risk of suicide attempt by adolescents with
major depressive disorder: a propensity-adjusted retrospective
cohort study. CNS Drugs 2004; 18:1119–1132
15. Olfson M, Shaffer D, Marcus SC, Greenberg T: Relationship between antidepressant medication treatment and suicide in adolescents. Arch Gen Psychiatry 2003; 60:978–982
16. Gibbons RD, Hur K, Bhaumik DK, Mann JJ: The relationship between antidepressant prescription rates and rate of early adolescent suicide. Am J Psychiatry 2006; 163:1898–1904
17. Gibbons RD, Hur K, Bhaumik DK, Mann JJ: The relationship between antidepressant medication use and rate of suicide. Arch
Gen Psychiatry 2005; 62:165–172
18. Ludwig J, Marcotte DE: Anti-depressants, suicide, and drug regulation. J Policy Anal Manage 2005; 24:249–272

References
1. Barraclough B, Bunch J, Nelson B, Sainsbury P: One hundred
cases of suicide: clinical aspects. Br J Psychiatry 1974; 125:355–
373
2. Robins E, Murphy GE, Wilkinson RH Jr, Gassner S, Kayes J: Some
clinical considerations in the prevention of suicide based on a
study of 134 successful suicides. Am J Public Health 1959; 49:
888–899
3. Rich CL, Fowler RC, Fogarty LA, Young D: San Diego suicide
study, III: relationships between diagnoses and stressors. Arch
Gen Psychiatry 1988; 45:589–592
4. Dorpat TL, Ripley HS: A study of suicide in the Seattle area.
Compr Psychiatry 1960; 1:349–359
5. Isometsä E, Henriksson M, Marttunen M, Heikkinen M, Aro H,
Kuoppasalmi K, Lönnqvist J: Mental disorders in young and
middle aged men who commit suicide. BMJ 1995; 310:1366–
1367

19. Grunebaum MF, Ellis SP, Li S, Oquendo MA, Mann JJ: Antidepressants and suicide risk in the United States, 1985–1999. J
Clin Psychiatry 2004; 65:1456–1462
20. Bramness JG, Walby FA, Tverdal A: The sales of antidepressants
and suicide rates in Norway and its counties, 1980–2004. J Affect Disord (epub ahead of print, Jan 12, 2007)
21. Isacsson G: Suicide prevention: a medical breakthrough? Acta
Psychiatr Scand 2000; 102:113–117
22. Libby AM, Brent DA, Morrato EH, Orton HD, Allen R, Valuck RJ:
Decline in treatment of pediatric depression after FDA advisory
on risk of suicidality with SSRIs. Am J Psychiatry 2007; 164:884–
891
23. Valuck RJ, Libby AM, Orton HD, Morrato EH, Allen R, Baldessarini RJ: Spillover effects on treatment of adult depression in
primary care after FDA advisory on risk of pediatric suicidality
with SSRIs. Am J Psychiatry 2007; 164:1198–1205
24. Rosenbaum PR: Observational Studies, 2nd ed. New York,
Springer-Verlag, 2002

6. Beautrais AL, Joyce PR, Mulder RT, Fergusson DM, Deavoll BJ,
Nightingale SK: Prevalence and comorbidity of mental disorders in persons making serious suicide attempts: a case-control
study. Am J Psychiatry 1996; 153:1009–1014

25. Gibbons RD, Brown CH, Hur K, Marcus SM, Bhaumik DK, Mann
JJ: Relationship between antidepressants and suicide attempts:
an analysis of the Veterans Health Administration data sets.
Am J Psychiatry 2007; 164:1044–1049

7. Isacsson G, Boëthius G, Bergman U: Low level of antidepressant prescription for people who later commit suicide: 15

26. Simon GE, Savarino J, Operskalski B, Wang PS: Suicide risk during antidepressant treatment. Am J Psychiatry 2006; 163:41–47

1362

ajp.psychiatryonline.org

Am J Psychiatry 164:9, September 2007

GIBBONS, BROWN, HUR, ET AL.
27. Simon GE, Savarino J: Suicide attempts among patients starting
depression treatment with medications or psychotherapy. Am
J Psychiatry 2007; 164:1029–1034
28. Mann JJ, Apter A, Bertolote J, Beautrais A, Currier D, Haas A, Hegerl U, Lonnqvist J, Malone K, Marusic A, Mehlum L, Patton G,
Phillips M, Rutz W, Rihmer Z, Schmidtke A, Shaffer D, Silverman
M, Takahashi Y, Varnik A, Wasserman D, Yip P, Hendin H: Suicide prevention strategies: a systematic review. JAMA 2005;
294:2064–2074
29. Baldessarini RJ, Pompili M, Tondo L: Suicidal risk in antidepressant drug trials. Arch Gen Psychiatry 2006; 63:246–248
30. Posner K, Oquendo MA, Gould M, Stanley B, Davies M: Columbia Classification Algorithm of Suicide Assessment (C-CASA):
classification of suicidal events in the FDA’s pediatric suicidal
risk analysis of antidepressants. Am J Psychiatry 2007; 164:
1035–1043

Am J Psychiatry 164:9, September 2007

31. GlaxoSmithKline: Briefing document: paroxetine adult suicidality analysis: major depressive disorder and non-major depressive disorder. April 5, 2006 (www.gsk.com/media/
par_current_analysis.htm)
32. Bridge JA, Iyengar S, Salary CB, Barbe RP, Birmaher B, Pincus
HA, Ren L, Brent DA: Clinical response and risk for reported suicidal ideation and suicide attempts in pediatric antidepressant
treatment: a meta-analysis of randomized controlled trials.
JAMA 2007; 297:1683–1696
33. Macgowan MJ: Psychosocial treatment of youth suicide: a systematic review of the research. Res Soc Work Pract 2004; 14:
147–162
34. Johnson LD, O’Malley PM, Bachman JG, Schulenberg J: Monitoring the Future: National Results on Adolescent Drug Use: Overview of Key Findings, 2004. Bethesda, Md, National Institute
on Drug Abuse, April 2005 (http://www.nida.nih.gov/PDF/
overview2004.pdf)

ajp.psychiatryonline.org

1363

