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j Abstract The role of antidepressants in suicide
prevention is a major public health question, given
the high prevalence of both depression and depres-
sion-related suicidality. Therefore all means available
should be utilised to clarify the influence of antide-
pressants on suicidality. This paper gives a compre-
hensive overview of the positive effects of
antidepressants on suicidality. In the first section,
principal methodological issues related to suicidology
in general as well as to clinical and epidemiological
studies that investigate the influence of antidepres-
sants on suicidality are discussed. In the second sec-
tion, the results of controlled clinical studies on the
efficacy of antidepressants in suicidality are pre-
sented. The third section reports on the results of
other types of studies, especially epidemiological
studies. Altogether, there seems to be reasonable
evidence from different research approaches that
antidepressants are able to reduce suicidal ideation
and also suicidal behaviour in depressive patients.
While the evidence for the beneficial effect on suicidal
ideation comes from randomised control group
studies, some of which used a placebo arm, the evi-
dence for the prophylactic effect on suicidal behav-
iour, especially suicide, was primarily obtained from
well-designed epidemiological studies.

j Key words antidepressant Æ suicidal ideation Æ
suicidal behaviour

Introduction

Suicidality, and especially suicide, is very closely
associated with depressive disorders [1–6]. Given the
fact that antidepressants represent an effective
treatment for depressive patients, it can be hypot-
hesised that this treatment is not only effective in
reducing depressive symptoms but also in reducing
suicidality associated with depression [7, 8]. This
view appears to be in accordance with general clin-
ical experience, however, from the perspective of
evidence-based medicine the data do not appear to
be so robust. On the other hand, there are even data
which suggest the opposite, i.e. that antidepressants
have a suicidality inducing/increasing effect and that
this might counterbalance the positive effect of an-
tidepressants on depressive symptoms and suicidal-
ity [9–11].

The role of antidepressants in suicide prevention
is a major public health question, given the high
prevalence of both depression and depression-re-
lated suicidality, [4, 6, 12]. Therefore all means
available should be utilised to clarify the influence
of antidepressants on suicidality. It seems impres-
sive that hitherto there has been so much contro-
versy about the effects of antidepressants on
suicidality, which is apparently caused by a lack of
convincing study results, a situation which may
predominantly be due to principal methodological
problems in this research field. These methodolog-
ical problems will be discussed in the respective
section below.

This paper gives a comprehensive overview of the
positive effects of antidepressants on suicidality. In
the first section, principal methodological issues re-
lated to suicidology in general as well as to clinical
and epidemiological studies that investigate the
influence of antidepressants on suicidality are dis-
cussed. In the second section, the results of controlled
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clinical studies on the efficacy of antidepressants in
suicidality are presented. The third section reports on
the results of other types of studies, especially epi-
demiological studies. This paper does not cover the
question whether antidepressants can induce or
worsen suicidality. This topic will be systematically
reviewed in another paper [13].

The basis for this comprehensive review was an
intensive MEDLINE search for publications related to
the topics antidepressants, suicide, suicidality, sui-
cidal behaviour, suicidal ideation, aggression. Manual
searches of pertinent journal article references were
also performed.

Methodological problems in analysing effects of
antidepressants on the suicidality of depressive
patients

When considering studies performed to analyse the
effects of antidepressants on suicidality, one should
differentiate between several phenomena: suicidal
thoughts, suicide attempts, and (completed) suicides
[6]. This differentiation is apparently not always
considered carefully enough in this field of research,
although various indications from the literature on
suicidology, among others from the area of pre-
dictor research, underline the assumption that these
phenomena can only be assigned to a limited de-
gree to the same basic concept – suicidality, al-
though they do often appear sequentially in a
patient. The risk factors for the individual phe-
nomena are only partially congruent [14–17]. For
example, simple sociodemographic data such as age
and sex are of differing relevance for suicide at-
tempts and suicides: women and younger people
have a greater risk of attempted suicide, whereas
men and older people are more likely to commit
suicide [6]. In a recently published, huge prospec-
tive study on about 7,000 psychiatric outpatients
[18] the following major risk factors for suicide
were detected: depression (unipolar, bipolar),
severity of depression, suicidal ideation, hopeless-
ness and unemployment. Other known risk factors
for suicide, found in prospective studies, are
schizophrenia, substance abuse, personality disor-
der, family history of mental disorder, history of
attempted suicide, male gender, status of being
widowed or divorced [19].

When analysing the effects of antidepressants on
suicidality the differentiation between different phe-
nomena of suicidality should be considered. Also, it
should be attempted to disentangle drug effects on
suicidality itself from effects on drive, autoaggression
and impulsive behaviour, which can themselves
influence suicidal behaviour [10, 11]. Finally, major
predictors/risk factors for suicidality should be care-
fully considered.

j Methodological problems of control group studies
on suicidality

If one wants to investigate the question whether an
antidepressant generally has a special influence on the
risk for suicidal behaviour (suicide attempts and
suicides), one has to put the number of events in
relation to the number of cases treated and compare
the resulting ratio with the risk rates known from the
literature. However, when doing this a selection bias
in the different samples must be carefully considered.
For this reason, open studies can easily lead to mis-
interpretations and are only of limited value.
Randomised, control group studies, especially when
placebo controlled, seem to be the best basis for
statements about the suicide risk of certain antide-
pressants.

However, the results of such control group studies
also have to be viewed critically under consideration
of methodological pitfalls inherent in the design of
such studies. The low basal prevalence of suicidal
behaviour has the consequence that, for principal
reasons, it is almost impossible to perform a control
group study with an adequate statistical power to
differentiate between the outcome results of two
treatment groups as the number of these events is
small in a medium-sized and even in a large control
group study. This could possibly be overcome by an
enriched sample design, however, most of the
respective control group studies on antidepressants
do not deal with samples in which the symptom su-
icidality/suicidal thoughts is enriched. The opposite is
true: most studies exclude at least patients with seri-
ous suicidal thoughts. The principal ethical aim, i.e. to
avoid harm to the patients, conflicts with the scientific
objective of such studies. Thus the ideal control group
design to answer the question whether antidepres-
sants reduce suicidality cannot be realised for ethical
reasons. The consequence of this might be that any
indications of efficacy do not reach statistical signif-
icance and, in addition, are far removed from the
actual efficacy in real life conditions. The exclusion of
patients at higher risk for suicidality might also have
other consequences, e.g. that a potential suicidality-
increasing effect, and in particular an increased rate
of suicide attempts or suicide, cannot be proven. The
problem of a low base rate of the risk of suicidal
behaviour due to selection processes is increased by
other factors. Special risk conditions such as comor-
bidity, including comorbidity with accentuated per-
sonality traits, or even personality disorders, are
mostly exclusion criteria. These comorbidity condi-
tions can increase the risk of suicidality itself in a
direct way or indirectly via other mechanisms such as
changes in impulsivity or paradoxical drug effects.
The likelihood of proving a special influence on sui-
cidal behaviour is thus significantly reduced from the
start. Furthermore, during the study careful attention
is paid to the early recognition of suicidal crises,
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which are then immediately compensated for through
early intervention, e.g. with additional medication or
psychotherapeutic approaches. The problems associ-
ated with patient selection mentioned above are
especially relevant for placebo-controlled studies in
which exclusion criteria for patients at risk of suicide
are even stricter than for active comparator studies.

For several reasons, attempted or completed sui-
cides are so rare in these studies (mostly below 2%)
that in view of the group sizes in such antidepressant
studies (an average of 50–200 patients per group) no
significant differences between the two comparative
substances can be expected. At the most meta-analy-
ses of a larger number of studies can allow relevant
statements to be made. In order to increase the
chance of obtaining statistically significant results in
such clinical, control group studies, or in meta-ana-
lyses of these studies, suicide attempts and suicides
are often combined to give one outcome measure.
However, this approach does not do justice to the fact
that such a combination is not meaningful from a
suicidological standpoint, as mentioned above.

The problem of the too low event rate for suicidal
behaviour has the consequence that most control
group studies designed to evaluate the suicidality-
reducing effects of antidepressants use the decline of
suicidal thoughts as a certain type of proxy-outcome
criterion for suicide attempts or suicidal events. On
the other side, control group studies that try to
determine the respective risk of antidepressants in-
clude suicidal thoughts as an additional outcome
criterion in order to increase the chances of finding a
signal. However, as mentioned above, suicidal
thoughts are only associated to a certain degree with
suicide attempts and suicide, and can only be inter-
preted extremely cautiously as a surrogate parameter
for suicidal events.

Another problem is that published data from
controlled studies on the question of the effects of
antidepressants on suicidality in depressed patients
mostly stem from clinical studies of antidepressants
whose primary objective was to prove the antide-
pressant effect of the respective substance. In other
words, these studies were not primarily designed to
investigate the influence of the antidepressant on
suicidality. Beside the methodological problems dis-
cussed above, i.e. that patients with a relevant risk for
suicidality were excluded from these studies, a further
weakness is that special rating scales for suicidality
were not applied. For this reason, only limited rele-
vant information is available for evaluations, mostly
one item of the applied depression scale. The analyses
therefore mostly cover suicidal thoughts as this out-
come criterion represents the only parameter that
occurs frequently enough to allow statistical com-
parison between groups under the conditions of a
randomised, control group study.

Prospective, randomised, control group studies,
designed to study the effects of antidepressants on

suicidality in a sample enriched with respect to the
prevalence of suicidality, could be a way to overcome
the problems mentioned above, as suggested by an
ACNP consensus group [20]. However, this might be
highly problematic for ethical reasons, and a study of
this kind does not appear to have been performed
hitherto.

Due to these limitations of controlled clinical
studies, other methods of obtaining evidence are re-
quired in order to obtain at least a complementary
view. These include different kinds of epidemiological
analyses, naturalistic follow-up studies, evaluation of
complex community-based interventions and also
clinical experience with single cases.

j Methodological problems of epidemiological
studies and other types of observational studies

Epidemiological studies that analyse the relationship
between changes in drug treatment of depression and
changes in suicide rates are important as such a
complementary approach. However, it is necessary to
take into account several confounding factors that
might influence the suicide rate, such as age distri-
bution, alcohol consumption, unemployment rate,
etc. Thus, meaningful results can only be obtained by
complex statistical analyses.

Although there might be problems associated with
a differentiated interpretation of the results from
epidemiological studies in this field, generally the
epidemiological methodology has reached such an
excellent standard that complex statistical analyses,
which take into account the most relevant con-
founding factors, can generate very reliable results.

However, in addition to this more general view, the
situation is also quite complex from a pharmacolog-
ical perspective. For example, the suicide rate has to
be seen as a net effect of different pharmacological
factors and is not necessarily closely associated with
the rate of suicide attempts. If only suicides by drug
intoxication are counted, it may be the case, for
example, that a highly toxic antidepressant A is
characterised by the fact that a high proportion of
suicide attempts with this antidepressant have a fatal
outcome. The number of suicides with this drug
would thus be highly correlated with the number of
suicide attempts with this antidepressant. The oppo-
site situation is found if an antidepressant B is very
safe in case of overdose: the number of suicide at-
tempts with this antidepressant B might not be cor-
related at all with the number of suicides with this
drug.

A further pharmacological scenario should be re-
flected on in this context. Antidepressant A does not
increase the rate of suicide attempts, but leads to a
fatal outcome (suicide) in case of attempted suicide.
Antidepressant B increases the risk of suicide at-
tempts and, although the intoxication with this drug
does not have a fatal outcome, it increases the rate of
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suicide due to the fact that patients use other effective
methods to commit suicide. All these aspects have to
be taken into consideration. If only suicides with this
antidepressant are counted, the latter effect would not
be detected.

Considering only these pharmacological factors,
the situation is obviously already very complex and
would become even more complex if one would in-
clude pharmacological effects not directly but indi-
rectly related to suicidal behaviour, for example via
effects on impulsivity. Again, it has to be underlined
that behind the net effect on the suicide rate there is a
complex system of different pharmacological effects
which in the end are related primarily to the follow-
ing: increase/decrease of suicidal thoughts, increase/
decrease of suicide attempts, fatal/non-fatal outcome
in case of attempted suicide. This complicated phar-
macological background has to be carefully consid-
ered when interpreting changes in suicide rate.

Date from complex community-based intervention
programmes such as awareness and education cam-
paigns, which focus on improving diagnosis and
treatment of depression, can also contribute to the
evaluation of the role of antidepressants in terms of
suicidality. Depending on general aspects of the de-
sign, and especially on the degree of control for time-
related effects or other confounding factors, the
findings can be seen to be more or less robust.

j The principal limitations of case reports

For most clinicians, clinical experiences with indi-
vidual patients in particular lead to the assumption of
a positive effect of antidepressants, not only in terms
of depressive symptoms but also suicidality. However,
this clinical experience is generally not seen to prove
the hypothesis that antidepressants can reduce suici-
dality [10]. On the contrary, single case experiences
are generally seen to be much more important in the
detection of suicidality-inducing effects of antide-
pressants. Given this asymmetric situation of argu-
mentation it appears important to discuss the validity
of the single case approach in principal. It is very
important to note that single case experiences can
only lead to the formulation of a hypothesis, but can
never be regarded as giving adequate proof of such a
hypothesis. It can only be assumed that there is a ‘real
finding’ if such a hypothesis is validated in a rando-
mised, control group study or in other kinds of con-
trolled approaches such as quasi-experimental
statistical analyses of huge data sets, e.g. epidemio-
logical case control studies.

In the face of all these problems clinical experience
from routine daily care, i.e. clinical single case obser-
vations, is of limited relevance for the analysis of the
effects of antidepressants on suicidality in depressive
patients. Such uncontrolled experiences are very error-
prone and can therefore only be accepted to a limited
degree as a method of obtaining proof.

Antidepressants reduce suicidal thoughts in
depressive patients: clinical experience and data
from randomised control group studies

As mentioned above, clinicians assume that antide-
pressants not only reduce depressive symptoms but
also the associated suicidality. This clinical experience
is confirmed at least in terms of suicidal ideation by
the results of controlled antidepressant studies which
show that, if the depression subsides during treatment
with antidepressants, the suicidal thoughts are usually
also reduced or disappear.

However, in the early publications on antidepres-
sants there are hardly any special studies on this to-
pic. Much more interest in exploring this matter was
shown later on in the context of the question whether
certain antidepressants reduce suicidal thoughts more
quickly or effectively, particularly after the advent of
the selective serotonin reuptake inhibitors (SSRIs).

Montgomery et al. were the first group to compare
the antisuicidal effects of the classical tricyclic anti-
depressant (TCA) amitriptyline with those of two
second generation antidepressants, maprotiline and
mianserine, in a pooled analysis of three small, con-
trol group studies [21]. Mianserin thereby showed a
significantly greater reduction of suicidal thoughts
than amitriptyline and maprotiline, which showed
approximately equal effects. The difference in the ef-
fects on suicidal thoughts were not explained by the
difference in the global antidepressive efficacy.

Subsequent to the finding by Asberg’s research
group [22, 23] that there is a decreased level of hy-
droxyindole acetic acid (the first metabolite of sero-
tonin) in the CNS of patients after suicide attempts,
especially in cases of particularly strong autoaggres-
sive suicide attempts, the serotonin deficiency
hypothesis of suicidality was developed. This
hypothesis was subsequently supported by further
data, although conflicting findings were later pub-
lished [24–26]. In relation to this hypothesis it ap-
peared of interest to investigate whether the SSRIs are
superior to other antidepressants in the treatment of
suicidal thoughts. The first evaluation of this question
was presented by Montgomery et al. [27]. In accor-
dance with the hypothesis, Montgomery’s group
found that suicidal thoughts subsided faster with the
SSRI zimelidine than with the TCA amitriptyline at
doses that were comparable with respect to the global
antidepressive effect [27]. This double-blind study
was performed in 40 patients with well-defined
‘endogenous’ depression. It is unusual for a trial of
this size to reveal significant differences between an-
tidepressants on the individual items of a depression
scale, and thus this might be seen as an indicator of a
strong effect. Another study [28] in 60 patients who
fulfilled Research Diagnostic Criteria [RDC; [29]] for
either endogenous depression or chronic dysthymic
disorder revealed similar results. The patients re-
ceived under double-blind conditions either the SSRI
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citalopram or mianserin (a tetracyclic antidepres-
sant). When compared with mianserin, citalopram
was found to exert relatively greater effects on
reducing suicidal thoughts as estimated by the Mon-
tgomery–Asberg Depression Rating Scale (MADRS)
item.

Two of the studies that tested whether SSRIs have a
faster/stronger effect on suicidality used a placebo-
controlled design. In a double-blind, control group,
three-arm study fluvoxamine was compared with
imipramine and placebo [30] (see also [31]). There
was a significantly faster reduction of suicidal
thoughts in the fluvoxamine group, although the an-
tidepressive effects were the same in both active
substance groups. Both antidepressants were superior
to placebo with respect to global treatment success
and improvement of suicidal thoughts, not only in the
sense of a faster reduction but also a greater reduction
at the end of the 4 weeks’ treatment. A further double-
blind, control group study [32] revealed evidence for
a beneficial effect of fluoxetine in reducing suicidal
thoughts. Eighty-one patients who fulfilled RDC cri-
teria for major depression received either fluoxetine,
mianserin or placebo. Suicidal thoughts were reduced
to a significantly greater degree with fluoxetine than
with either mianserin or placebo.

These findings of a special advantageous effect of
SSRIs on suicidality could not be confirmed in a
multicentre study in which paroxetine was compared
under double-blind conditions to amitriptyline [33].
This study involving 223 patients found no difference
between the two treatment groups concerning the
speed or size of the reduction of suicidal thoughts.
However, both suicidal thoughts and depressive
symptoms were reduced under treatment with either
paroxetine or amitriptyline.

A pooled analysis of all data from control group
studies of the SSRI fluoxetine, involving a total of
1765 patients treated with fluoxetine, 569 with placebo
and 731 with TCAs, found no indication for an
advantage of fluoxetine over the comparative stan-
dard antidepressants in the reduction of suicidal
thoughts. However, of most relevance in the context
of the general discussion of this paper is that suicidal
ideation improved significantly more with fluoxetine
than with placebo (72.0% versus 54.8%, P < 0.001)
and was similar to the improvement with tricyclic
antidepressants (72.5% versus 69.8%, P = 0.294) [34].
It is important to underline that in terms of suicidal
behaviour (suicide attempts and suicide) there is no
relevant difference: the pooled incidence of suicidal
acts was 0.3% for fluoxetine, 0.2% for placebo and
0.4% for tryicyclics. The slight numerical differences
were not statistically significant. If only placebo-
controlled fluoxetine studies were included in the
pooled analysis, the rate in the fluoxetine and placebo
groups was the same: 0.2% [34].

In a pooled analysis of the effects of paroxetine on
suicidal thoughts and attempts, Montgomery [35]

focussed on the MADRS suicidality item, which
measures the thoughts independently of any suicidal
act, while the commonly used Hamilton Depression
Rating Scale (HAMD) suicidality item is a composite
of both thoughts and acts. However, in most of these
studies also the HAMD item basically covers suicidal
thoughts, given the fact that suicidal events are ex-
tremely rare in clinical trials on antidepressants. In
Montgomery’s pooled analysis of the MADRS suicidal
thoughts item comparing paroxetine (n = 1510),
placebo (n = 459) and active control (n = 454), there
was significantly greater mean improvement in the
paroxetine-treated group compared with the active
control-treated group at weeks 1, 3 and 4 (P < 0.01),
and a significantly greater improvement than in the
placebo-treated group at weeks 1, 2, 3, 4 and 6
(P < 0.0001), [35]. The improvement in the active
control group was better than in the placebo-treated
group at weeks 1 (P < 0.05) and 2 (P < 0.01). The
MADRS was not used in all studies so the HAMD
suicidality item pooled analysis was based on a
somewhat larger group and this, too, found that both
paroxetine and active comparators were associated
with significantly greater improvement than placebo
on the suicide item, with a significant difference at
weeks 1, 2, 4 and 6 (P < 0.05). The improvement on
paroxetine was greater than that on comparators at
weeks 2, 4 and 6 but the difference was not significant
[35]. More or less the same results were also obtained
in the pooled analysis performed by Lopez-Ibor [36]
using nearly the same data pool of paroxetine com-
parator studies (Fig. 1), but this paper goes beyond
the scope of suicidal ideation by including in addition
an analysis of attempted suicides and suicides which
were reported as adverse events. The change in the
HAMD suicidality item score over time showed that
paroxetine and the active control were significantly
superior to placebo in reducing suicidal thoughts
(and behaviour) from week 1 onward. In terms of
frequency of attempted suicide and suicide, docu-
mented as adverse events, there were no statistically
significant differences between the groups. The fre-
quencies for suicides were as follows: 0.17% for par-
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oxetine, 0.26% for active control and 0.36% for pla-
cebo; the frequencies for attempted suicides were
1.3% for paroxetine, 1.0% for active control and 1.1%
for placebo.

A pooled analysis was performed on suicidality
data for the escitalopram database (n = 2277 for es-
citalopram; n = 1814 for placebo) from clinical trials
on depression [37]. With regard to suicidal thoughts,
as measured on item 10 (suicidal thoughts) of the
MADRS (Major Depressive Disorder studies, N-
ITT = 1939), the mean value over time demonstrated
a significant reduction of suicidal thoughts versus
placebo at all time points (weeks 1 through 8,
P < 0.05 and P < 0.001, respectively).

Altogether these findings supply some evidence
that antidepressants are able to reduce suicidal
thoughts in depressive patients. This effect is associ-
ated with the global antidepressive effect. However,
when comparing different antidepressants it appears
that, although they show the same global antide-
pressive efficacy, there might be differences in their
speed or capacity to reduce suicidal thoughts. This
point was a particular focus of discussion for the
SSRIs, but the hypothesis that SSRIs have a faster/
stronger effect on suicidal thoughts could not be
confirmed when the results of all randomised, control
group studies were viewed collectively, although some
individual studies point in this direction.

One might hypothesise from a clinical perspective
that the beneficial effect on suicidal ideation has
consequences for the prevention of suicide attempts
or even completed suicide. However, empirical data
from randomised controlled studies, and even the
pooled analyses of fluoxetine or paroxetine compar-
ator trials, give no support to this hypothesis. Meth-
odological limitations may not allow this question to
be addressed in an adequate way, as mentioned above.
The extremely low basal rate of the risk of suicide
attempts, and especially completed suicide, is a lim-
iting factor in short-term studies of antidepressants.
Even meta-analytical approaches on huge data sets
are apparently not able to overcome the respective
power problem of individual studies. Khan et al. [38–
40] analysed several FDA databases on randomised,
placebo- and/or active comparator-controlled trials
on new antidepressants, mostly SSRIs. The analysis of
this huge database did not find any significant dif-
ferences between placebo, active comparator or
investigational antidepressants in the rates of at-
tempted or completed suicide. In a similar meta-
analysis [41], all randomised and placebo-controlled,
double-blind, short- and long-term studies of an
antidepressant that were part of a registration dossier
that was submitted to the Dutch regulatory authority
between 1983 and 1997 were reviewed for attempted
suicide. In addition, all long-term, placebo-controlled
antidepressant studies that were conducted in the last
decade in patients with major depression were iden-
tified by a Medline search and assessed for attempted

suicide. The analysis of this huge database was unable
to demonstrate a significant difference in the risk of
suicide attempts between active compounds and pla-
cebo. When interpreting the results of the long-term
studies it should be considered that even under these
long-term conditions (the duration of most of the
studies was one year), the basal rate of suicide at-
tempts was low, i.e. up to 0.2%.

A recent meta-analysis [42] evaluated the full
datasets from the studies, published and unpublished,
supplied to the UK regulatory authority, the MHRA,
by all the pharmaceutical companies producing
SSRIs. The analysis of these data from 477 studies
including 40,826 patients found a slight, non-signifi-
cant protective effect of SSRIs on suicide compared to
placebo [odds ratio (OR) 0.85, confidence interval
(CI) 0.20 to 3.40]. This meta-analysis shows again that
the risk of SSRI-related suicide is low in these clinical
trials, and more or less not different to placebo. A
similarly slight, non-significant protective effect of
SSRIs on suicidal thoughts reported as an adverse
event (OR 0.77, 0.37–1.55) was found. The meta-
analysis of non-fatal self-harm (very broadly defined)
found a slight, non-significant higher risk for SSRIs
(OR 1.57, 0.99–2.55). These data, despite the very
large numbers of patients included, do not give clear
answers but do identify that there is a small risk of
suicide and suicide events when depression is treated
with either SSRIs or placebo, without showing a clear
protective effect of SSRIs and even suggesting a slight
but not significant risk for SSRIs to induce non-fatal
self-harm.

The most comprehensive meta-analysis in this
field was recently published by Fergusson et al. [9],
based on a Medline search and on the Cochrane
Collaborations Register of Controlled Trials, pro-
duced by the Cochrane Depression, Anxiety and
Neurosis Group. In order to be included studies had
to randomised, controlled trials comparing an SSRI
with either placebo or an active, non-SSRI control
for any clinical condition (not only for depression!).
The latter were divided into the group of tricyclics
and the group with therapeutic interventions other
than tricyclics (including moclobemide, maprotiline,
mianserin and psychotherapy!), a very heteroge-
neous group. Seven hundred and two trials with
87,650 patients were primarily included, but only a
total of 345 trials representing 36,445 patients re-
ported the numbers of suicidal acts (143 in total)
and were included in the analysis. In contrast to the
traditional terminology, the authors used the term
‘‘suicide attempts’’, including ‘‘both fatal and non-
fatal acts of suicide’’. They used their definition of
‘‘suicide attempts’’ as the primary outcome criterion.
In addition they analysed the rates of ‘‘fatal’’ and
‘‘non-fatal suicide attempts’’ separately. This meta-
analysis found no indication of a beneficial effect of
antidepressants, but an increase of ‘‘suicide at-
tempts’’ in the SSRI group compared to placebo.
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There were no differences in terms of ‘‘suicide at-
tempts’’ between SSRIs and TCAs.

Altogether these findings from pooled analyses/
meta-analyses of results of randomised, controlled,
short-term and long-term trials (mostly only up to
1 year) do not support the hypothesis that antide-
pressants reduce attempted or completed suicide.
This astonishing result, which appears to contradict
general clinical experience, together with the findings
from randomised, controlled trials that antidepres-
sants reduce suicidal thoughts, might be due to
methodological pitfalls such as a low basal rate of the
outcome criteria suicide attempts or suicide and
recruitment of a low risk population. The results of
the meta-analysis by Fergusson et al. [9] that, in
contrast to the general expectations, there might be an
increased risk of suicidal behaviour as a consequence
of treatment with antidepressants requires further
discussion [13].

Results from epidemiological, awareness and
follow-up studies

Interesting data demonstrating the capacity of an-
tidepressants to reduce suicidal behaviour were ob-
tained in recent years from the epidemiological field.
In face of the situation that it appears to be extremely
difficult to prove the antisuicidal effect of antide-
pressants in randomised, control group studies – see
the above discussion about the methodological
problems of such studies – such a naturalistic ap-
proach seems to be one of the best ways to find at
least some confirmation. It is backed up by data from
awareness and follow-up studies. However, natural-
istic studies are always difficult to interpret due to
several potential confounding factors, which have to
be considered carefully.

j Results of epidemiological studies

The prescription rate of antidepressants has increased
in several countries in the past decade, partly asso-
ciated with the fact that modern antidepressants are
better tolerated and therefore easier to handle in the
everyday routine care situation, especially in primary
care. This increased prescription of antidepressants
offers the possibility of a quasi-experiment in which
the suicide rates at the time of a higher and lower
prescription rate can be compared.

Isacsson collected and carefully analysed such data
in a study on suicide rates in Sweden and other
Scandinavian countries [8]. He took into account
relevant confounding factors which might explain the
change in suicide rates, like unemployment rates and
alcohol consumption. However, this was not per-
formed using complex statistical procedures but only
by looking at the development of each of these vari-

ables over time. The author hypothesized, based on
research until 1991, that a five-fold increase in the use
of antidepressants might reduce Swedish suicide rates
by 25%. A subsequent 3.5-fold increase in the use of
antidepressants provided a ‘natural experimental sit-
uation’ for prospectively testing this hypothesis.
Swedish statistics on suicide, use of antidepressants,
unemployment and alcohol consumption were ob-
tained for the years 1978–1996 and time-series of the
latter variables were compared with suicide rates.
Demographic subgroups regarding age, gender and
county were analysed. In addition, suicide rates in
other Scandinavian countries were also compared
with the use of antidepressants in these countries. The
suicide rate in Sweden decreased by 19% in parallel
with the increased use of antidepressants, from 23.3
suicides per 100,000 inhabitants in 1991 to 18.8 in
1996 (q = )0.90, P < 0.05) (Fig. 2). The annual dif-
ferences in suicide rate and use of antidepressants did
not correlate with each other, but the differences be-
tween the consecutive 3-year periods did (q = )0.90,
P < 0.05, one-tailed) (1979–1981, 1982–1984, 1985–
1987, 1988–1990, 1991–1993, 1994–1996). Considering
subgroups, in Sweden during 1990–1996 there were
no demographic groups with regard to age, gender or
county in which the suicide rate decreased in the
absence of an increased use of antidepressants. In
women under 30 and over 75 years of age, however,
and in four of the 23 counties (Jönköpring,
Östergötland, Örebro and Västerbotten counties),
suicide rates remained unchanged despite an in-
creased use of antidepressants. Female suicides in
these age groups, and suicides in these four counties,
constituted 8% and 14% of all suicides during the
period. Inverse correlations between the use of an-
tidepressants and suicide rates were also seen in the
three other Scandinavian countries, Denmark
(q = )0.94, P < 0.01), Norway (q = )0.87, P < 0.05)
and Finland (q = )1.00, P < 0.01) during 1990–1996
(Fig. 2). There was no consistent correlation in Swe-
den, 1978–1996, between suicide rates and alcohol
consumption, or between suicide rates and unem-
ployment rates (Fig. 2) [8]. In this epidemiological
study it appears that the increased use of antide-
pressants is one of the contributing factors to the
decrease in the suicide rate.

A similar study by Carlsten et al. [43] confirmed
this finding for Sweden. This group covered the years
1977–1997 and found that not only did suicide rates
decrease over the whole study period, but the rate of
decline accelerated after the introduction of the SSRIs
in 1990.

Another study of this type that also confirmed
these results was performed in Hungary, a country
known for its traditionally high suicide rate [44]: The
suicide rate of Hungary (which was the highest in the
world until 1992) has shown a steady decline from
45.9 per 100,000 in 1984 to 32.1 in 1998, a fall of more
than 30%. This decline was greater after 1990, when
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the rate was 39.9 per 100,000 and when the political
and economic changes in Eastern Europe began. This
marked decrease in suicide mortality in Hungary
happened in spite of the fact that between 1989 and
1996 there was a sixfold increase in unemployment
(from 1.7–10.9%), a 25% rise in official estimates of
alcoholism rates and a 21% increase in divorce.
However, the number of outpatient psychiatric
departments increased from 95 in 1982 to 136 in 1998,
the number of psychiatrists increased from 550 in
1986 to 850 in 1998, and the number of emergency
(SOS) telephone services also increased from 5 to 28
during the same period. More extensive medical
training on depression and suicide was followed by a
marked rise in the use of antidepressants, mainly
SSRIs, after 1990, from 2.6 DDD/1000 people/d in
1984 to 12.0 in 1998, which is an approximately
fivefold increase. In other words, despite the adverse
changes in key social-psychiatric suicide risk factors,
a fivefold rise in the use of antidepressants, which is
interpreted as a reflection of the widespread and im-
proved care for psychiatric and particularly depressed
patients, was followed by a 30% decline in the suicide
rate in Hungary between 1984 and 1998 [45]. To ob-
tain further proof that antidepressants are a relevant
influencing factor for the decrease of suicide rates in
comparison with other potentially relevant psycho-
social factors, Rihmer focussed in another study on
the seasonality of suicide [46].

Grunebaum et al. [12] presented the results of a
methodologically very sound analysis of the US-

American data for the years 1985–1999 that took into
account unemployment and alcohol consumption as
confounding factors in a multivariate approach. The
relationships between the suicide, antidepressant
prescription, unemployment and alcoholic beverage
consumption rates were studied using generalized
linear models. Suicide rates by antidepressant over-
dose were compared in SSRIs and TCAs. From 1985 to
1999, the suicide rate fell 13.5%, with a greater decline
among women, and antidepressant prescription rates
increased over fourfold, with the increase mostly due
to SSRIs. Prescription rates for SSRIs and other sec-
ond-generation antidepressants were both inversely
associated with suicide rates (P = 0.03 and P = 0.02,
respectively). In a multivariable analysis adjusting for
unemployment and alcoholic beverage consumption
rates, SSRI antidepressant prescription rates re-
mained inversely associated with the national suicide
rate (P = 0.03). The authors came to the conclusion
that the decline in the national suicide rate (1985–
1999) appears to be associated with greater use of
non-tricyclic antidepressants. The authors concluded
that treatment of a greater proportion of mood dis-
orders with SSRIs and other second-generation non-
tricyclic antidepressants may further reduce the sui-
cide rate [12].

A similar study on suicide data from the USA
performed by Gibbons et al. [4] obtained somewhat
more differentiated results. This methodologically
sophisticated study focussed on the years 1996–1998
and categorised the national county-level suicide rates

Fig. 2 Correlations with Swedish suicide rates in the retrospective analysis of
1978–1991. Two-tailed tests: antidepressants: q = )0.85, P < 0.01; unem-
ployment: q = +0.25, NS; alcohol: q = +0.30, NS. Correlations with suicide

rates in the prospective analysis of 1992–1996. One-tailed tests: antidepres-
sants: q = )0.90, P < 0.05; unemployment: q = )0.25, NS; alcohol:
q = +0.70, NS [8]
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according to age, sex, income, race and antidepressant
prescription rates (expressed as number of pills pre-
scribed). The overall relationship between antide-
pressant medication prescription and suicide rate was
not significant. Within individual classes of antide-
pressants, prescriptions for SSRIs and other new-
generation non-SSRI antidepressants (e.g. nefazodone
hydrochloride, mirtazapine, bupropion hydrochloride
and venlafaxine hydrochloride) were associated with
lower suicide rates (both within and between coun-
ties). A positive association between TCA prescription
and suicide rates was observed, i.e. higher TCA pre-
scription rates were associated with a higher suicide
risk. Results were adjusted for age, sex, race, income
and county-to-county variability in suicide rates.
Higher suicide rates in rural areas were associated with
fewer antidepressant prescriptions, lower income and
relatively more prescriptions for TCAs. The authors
drew the following conclusions: ‘‘The aggregate nature
of these observational data preclude a direct causal
interpretation of the results; a high number of TCA
prescriptions may be a marker for those counties with
more limited access to quality mental health care and
inadequate treatment and detection of depression,
which in turn lead to increased suicide rates; by con-
trast, increases in prescriptions for SSRIs and other
new-generation non-SSRIs are associated with lower
suicide rates both between and within counties over
time and may reflect antidepressant efficacy, compli-
ance, a better quality of mental health care, and low
toxicity in the event of a suicide attempt by overdose’’
[4]. It should be noted that in their interpretation of
the results, Gibbons et al. do not take into account the
higher toxicity of TCAs, which might result in an in-
creased fatal outcome in case of attempted suicide.

The study by Hall et al. [47] is also of great interest
due to its differentiated results. This study generally
found similar results for Australia, although they were
differentiated for certain age groups. The analysis is
based on trends in antidepressant prescribing and
suicide rates for Australia for the years 1991–2000.
Alcohol consumption and unemployment were not
included in the calculations. It is only mentioned that
per capita alcohol consumption remained stable in
most of the respective time periods, and unemploy-
ment rate even increased and therefore cannot explain
the decreased suicide rate. The study found that while
overall national rates of suicide did not fall signifi-
cantly, changes in suicide rates and exposure to an-
tidepressants in Australia for 1991–2000 were
significantly associated. This suicide-decreasing effect
was most apparent in older men and women, while
there was an increase in younger adults. In both men
[r(s) = )0.91; P < 0.01] and women [r(s) = )0.76;
P < 0.05] the higher the exposure to antidepressants,
the larger was the decline in rate of suicide. The au-
thors propose that the increase in antidepressant
prescribing may be a proxy marker for improved
overall management of depression. If so, increased

prescribing of SSRIs in general practice may have
produced a quantifiable benefit in population mental
health [47].

In the study by Hall [47], the group with the largest
increase in antidepressant prescription showed the
largest reduction or lowest increase in suicide rate. A
similar relationship was found in the USA for children
and adolescents [48]. This study divided up regions
according to postcodes and found a significant ad-
justed negative relationship between regional change
in antidepressant medication treatment and suicide
during the study period. A 1% increase in adolescent
use of antidepressants was associated with a decrease
of 0.23 suicide per 100,000 adolescents per year
(b = )0.023, t = )5.14, P < 0.001). In stratified ad-
justed analyses, significant inverse relationships were
present among males (b = )0.032, t = )3.81,
P < 0.001), youths aged 15–19 years (b = )0.029,
t = )3.43, P < 0.001), and regions with lower family
median incomes (b = )0.023, t = )3.73, P < 0.001).
With its focus on children and adolescents, these re-
sults should be taken seriously into account in the
current discussion about the benefit/risk ratio of an-
tidepressants in the treatment of depressive children
or adolescents [49].

In their study on antidepressant prescribing and
suicide rate in Northern Ireland, Kelly et al. [50]
found in the ‘‘older’’ group of the population
(30 years and above) an association between in-
creased antidepressant prescribing and reduction in
suicide rate over the 10 years of the study, while there
was no association for the ‘‘younger’’ population
(<30 years). The following confounders, among oth-
ers, were considered in the applied linear regression
model: unemployment rate and household alcohol
expenditure.

In order to give a balanced overview it should be
mentioned that two studies were unable to support
the findings of an association between an increased
prescription rate of antidepressants and a decreased
suicide rate [51, 52]. However, the negative result of
the Italian study [51] can possibly be explained by
quite a low prescription rate of antidepressants in
general, and the Icelandic study [52] by a low rate of
suicides in general.

In a recent paper, Rihmer [53] comments critically
on van Praag’s opinion [54] that antidepressants do
not reduce suicide rates. His first criticism is that van
Praag shows the suicide rates only between 1980 and
1995 and does not consider the figures already re-
ported for the years 1998–2002. Second, Rihmer states
that van Praag has completely neglected almost all the
countries which showed the greatest decline in their
suicide rates between 1980 and 1998/2002. Table 1
shows the national suicide rates of the 10 countries
with the greatest decline in their suicide rates between
1980 and 1998/2002. In the majority of these countries
(eight of the 10) the peak was in 1980 or 1985, and
nine of them had their lowest rate in 1998/2002.
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Rihmer writes ‘‘No sophisticated statistical analysis is
necessary to accept that the national suicide rates
declined dramatically in these countries, and partic-
ularly in those which had previously had the highest
suicide rates in the world (Hungary, Denmark, Esto-
nia, Austria, Switzerland, Sweden, Finland, etc.). The
54% decrease in Denmark as well as the 30–38% de-
cline in Switzerland, Estonia, Austria, Germany and
Hungary is really impressive; a huge increase of
antidepressant prescription in the last 10–15 years
has been reported from Denmark, Hungary, Sweden
and Finland [8, 44, 54a). There is no doubt that a
similar decrease is present in the other six countries’’
[53].

Considering all the above, it is evident that an in-
creased utilisation of antidepressants, especially
SSRIs, was accompanied by a relevant decline of na-
tional suicide rates in several countries, particularly in
those where the suicide rates were previously very
high. Especially the results of complex and sophisti-
cated analyses show that this relationship cannot be
explained by potential confounding variables. It can be
seen as a very robust finding due to the fact that it
could be replicated in several countries under different
psychosocial and care conditions. Apparently, in
terms of suicide rates certain subgroups of the popu-
lation are influenced to different degrees by the pre-
scription of antidepressants. However, these findings
are not so consistent over different studies. The degree
of the suicide prophylactic effect of antidepressants
varies among the studies. Isacsson et al. [55], for
example, found that the risk for suicide among de-
pressed patients who were treated with antidepres-
sants in Sweden was 141 per 100,000 person years and,
among the untreated, 259 per 100,000 person years
(i.e. 1.8 times higher among the untreated).

j Intervention studies in the context of awareness/
education campaigns

The most common psychiatric illness seen as being
associated with suicide is a depressive disorder [6].
Although a lot of patients seek professional help in
the month before committing suicide [56], post
mortem studies show that most patients are untreated

at the time of death [57–59]. The huge proportion of
underdiagnosed and undertreated depressive patients
is also known from several studies on the care of
depressive patients, e.g. the DEPRES study [60–63].

An effective prevention strategy for suicidal
behaviour must take into account the most consistent
results of modern suicide research. Among these are
the facts that most individuals who have committed
suicide were depressed [64], and that very few of these
had received adequate antidepressant treatment [5,
56, 57, 65–67]. This also appears to be true for suicide
attempters, including those who later commit suicide
[17, 68–70]. According to Isacsson [8] they were thus
recruited from that group of depressed individuals in
the population who have not received adequate anti-
depressant treatment [55, 71]. Thus, it seems rea-
sonable, to suggest that a main strategy for lowering
suicide rates should be to identify all individuals with
depressive disorders and to intervene effectively,
which includes antidepressant medication [8, 55, 66].

Awareness and education campaigns seem to be
an appropriate approach to achieving this goal [72].
A milestone in this respect is the so-called Gotland
study [73]. In 1983–1984 the Swedish Committee for
the Prevention and Treatment of Depression offered
an educational programme on diagnosis and treat-
ment of depressive disorders to all general practi-
tioners on the island of Gotland. The programme
was carefully evaluated; 1982 was used as the
baseline and the main evaluation was carried out in
1985. After the educational programmes, the fre-
quency of sick leave for depressive disorders de-
creased, the frequency of inpatient care for
depressive disorders decreased to 30% of that at the
baseline; the prescription of antidepressants in-
creased, but prescription of major tranquilizers,
sedatives and hypnotics decreased. The frequency of
suicide on the island decreased significantly. In
1988, 3 years after the project ended, the inpatient
care for depressive disorders increased, the suicidal
rate returned almost to baseline values and the
prescription of antidepressants stabilized [73]. Thus,
the effect of the programme was only observed
during the time of the intervention and did not
continue after its termination.

Table 1 National suicide rates of the
10 countries with the greatest decline
in the suicide rates between 1980
and 1998/2002 [53]

Country 1980 1985 1990 1995 1998/2002 Difference (peak
minus 1998/2002)

1. Denmark 31.6 27.9 23.9 17.7 14.4 )54%
2. Hungary 44.9 44.4 39.9 32.9 28.0 )38%
3. Germany 20.8 16.5 17.8 15.8 13.6 )35%
4. Austria 25.7 27.7 23.6 22.2 18.3 )34%
5. Estonia 36.7 22.3 27.1 40.1 27.5 )31%
6. Switzerland 25.7 25.0 21.9 20.2 18.1 )30%
7. Sweden 19.4 18.2 17.2 15.3 13.8 )29%
8. Finland 25.7 24.6 30.3 27.2 22.5 )26%
9. Czech Rep. – 20.9 19.3 17.5 16.1 )23%
10. France 19.4 22.5 20.0 20.6 17.5 )22%
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As the decrease in suicide rates apparently cannot
be attributed to other more general factors, e.g. psy-
chosocial factors, it seems fair to ascribe it to the
educational programme. However, it is not easy to
detect the most relevant suicide-preventing factor of
such a programme. Beside improved health care in
terms of diagnosis and treatment of depression, in
particular changes in the prescription of psychoactive
drugs, particularly antidepressants, have to be con-
sidered. In the first control period, the prescription of
antidepressants on Gotland was significantly below
the frequency in Sweden as a whole. During the years
when the educational programme was implemented,
the values approached those in Sweden, probably
reflecting the fact that the GPs identified more pa-
tients with depressive disorders and treated them
more accurately. After 1985, the values stabilised and
the trend on Gotland became more similar to the
trend in the whole of Sweden. However, more de-
pressed patients were identified and treated during
the years 1983–1985 and, in the years after, more
patients seem to have been identified as candidates
for prophylactic treatment, especially with lithium
salts. Accordingly, the values for lithium treatment
started to rise relative to the trend in Sweden during
1985–1988 [73].

An analysis of temporal associations shows that
especially the increase of the prescription rate of an-
tidepressants is related to a decreased suicide rate.
The increased rate of lithium prescriptions started too
late to explain the decrease of suicide rates. However,
it is puzzling that although the prescription rate of
antidepressants stabilised at the higher level, the
suicide rates increased again one year after the opti-
mal effect of the intervention programme was
achieved. In the authors’ view another explanation is
therefore required for this apparently paradoxical
result, for example that at that time antidepressants
were no longer restricted to the treatment of depres-
sion but started to be prescribed for a broader range
of indications, for example the field of anxiety dis-
orders. However, it should be noted that this argu-
mentation is hypothetical.

It is also of interest to examine why the general
suicide-preventing effect of the educational pro-
gramme diminished. The authors see at least two
important explanations for these decreasing effects.
First, in 1988 only 50% of the GPs who underwent the
educational programmes were still working as GPs on
Gotland. An increasing number of GPs on Gotland have
never been able to attend the educational programmes.
The other reason is that people tend to forget, the GPs
attend a lot of other educational programmes in other
fields, and their interest gradually turns from depres-
sive disorders to other important fields [73].

A programme entitled ‘Defeat Depression Cam-
paign’ was performed in Great Britain for five years
from 1992 to 1996. It was aimed at enhancing public
awareness of and attitudes to depressive disorders,

providing professional education for general practi-
tioners and reducing the suicide rate [74]. The ‘‘De-
feat Depression Campaign’’ was evaluated through
three representative surveys of public attitudes (1991,
1995, 1997) [75]. The surveys showed a progressive
increase in the general population’s knowledge about
the biological causes of depressive disorders. How-
ever, the campaign did not result in a sustained
improvement of patient care [76] or in a change of
entrenched public attitudes, for example the negative
opinion about treatment with antidepressants [77].
However, a short-term increase of knowledge in the
public could be demonstrated. The suicide rate in
Great Britain fell over the period 1992–1995 from
11.59 to 10.65, however, due to methodological limi-
tations the influence of the campaign on this indicator
remains unclear. The prescription rate of TCAs in-
creased over the course of the campaign from 8,226
(thousands) in 1992 to 9106 (thousands) in 1996, and
the prescription rate of SSRIs from 1,178 (thousands)
to 5,400 (thousands) [75]. A basic problem of the
study is that there was no control region so that it
cannot be elucidated whether the measured effects
were related to the campaign or possible changes in
the health care system.

The ‘Nuremberg Alliance Programme’, which was
performed in the German city of Nuremberg, is another
even more complex study which combined an educa-
tional programme addressed at general practitioners
with a public awareness campaign for depression [78–
80]. It was able to confirm the principal results of the
Gotland study while using a more sophisticated eval-
uation methodology, for example involvement of a
control region in the evaluation. In the 24 months of
the campaign approximately 100 training sessions (for
more than 2000 community facilitators) and over 40
public events took place, in close cooperation with
local institutions. In order to evaluate the effects of the
action programme ‘Nuremberg Alliance against
Depression’, the measured criteria were compared to
those in the control region Wurzburg. The primary,
prospective outcome criterion was the change in the
frequency of suicidal behaviour (suicides and at-
tempted suicides). Data collection commenced in 2000
in Nuremberg. The intervention period was from Jan-
uary 2001 to December 2002. Compared to baseline
and the control region there was a significant decrease
(24%) of suicidal behaviour. As a secondary outcome
criterion, attempted suicide and suicide were evaluated
separately; attempted suicides decreased by 26% in
Nuremberg. The mean reduction of suicides in
Nuremberg was 18%. However, this difference did not
differ significantly from the control region and, due to
the large annual variations in suicide rates, it was not
outside the confidence interval even when the suicide
rates in Nuremberg in the previous 12 years were
considered [78].

As is always the case in such quasi experimental
but complex intervention programmes, it is difficult
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to decide which factors are relevant for the achieved
effects. Besides the improved diagnosis and treatment
of depression, changes in the prescription rate of
antidepressants are probably also relevant. As data on
changes in the prescription rate of antidepressants are
not yet available from the Nuremberg Alliance Pro-
gramme, no further remarks can be made about this
aspect at the moment.

j Follow-up studies

Finally, naturalistic follow-up studies will be dis-
cussed. The Swiss long-term, follow-up study by
Angst et al. [81], which was performed according to a
naturalistic design typical for such long-term studies,
investigated among others the question as to what
extent psychopharmacological treatment influences
the suicide rate in patients with mood disorders.
Hospitalised patients with affective disorders
(n = 406) were followed prospectively for 22 years or
more. Later, mortality was assessed for 99% of them,
at which time 76% had died. Standardised Mortality
Rates (observed deaths/expected deaths) for patients
were elevated, especially for suicide and circulatory
disorders, in both men and women. Women actually
had higher suicide rates but that did not take into
account the twofold increase in general population
rates for men. Unipolar patients had significantly
higher rates of suicide than those with bipolar I or II
disorder. In all groups, long-term medication treat-
ment with antidepressants alone or with a neurolep-
tic, or with lithium in combination with
antidepressants and/or neuroleptics, significantly
lowered suicide rates even though the treated were
more severely ill. These results do not prove directly
that the decrease of suicide in patients with long-term
medication was strictly caused by the medication it-
self. Such a conclusion could only be drawn from a
well-designed, experimental, prospective trial. But the
data are suggestive of a positive drug effect and cer-
tainly raise the hypothesis of a positive effect of a
long-term medication with antidepressants or of a
combination of antidepressants with neuroleptics or
lithium. It may be surprising that prescription of
antidepressants, even given to bipolar patients, was
correlated so strongly with lower suicide rates [81].
This seems interesting in the context of the current
critical discussion about the place of antidepressants
in the treatment of bipolar depression [82]. Even
though data about treatment effects obtained from
naturalistic follow-up studies have to be interpreted
with the greatest caution (as Angst et al. do), the
presented results still have a certain power of per-
suasion with respect to the suicide-prophylactic effect
of antidepressants in the long-term treatment of pa-
tients with mood disorders.

In a naturalistic follow-up study published by
Yerevanian et al. [83], which was performed in a
psychiatric outpatient centre in Los Angeles (USA),

the rates of suicidal behaviour during versus after
discontinuation of treatment with antidepressants
were compared in patients with unipolar depression.
In this study also comparative rates of suicidal
behaviour for patients maintained on tricyclic an-
tidepressants versus SSRIs were investigated. Charts
were reviewed for 521 patients with major depressive
disorder and/or dysthymic disorder and periods of
active treatment or discontinuation with SSRIs or
TCAs were determined. Rates of completed suicide,
suicide attempts and hospitalization for suicidality
were analysed. There was a greater than five-fold in-
crease in risk for suicidal behaviour after discontin-
uation of antidepressant treatment (P < 0.0001). The
rates of suicidal behaviour during treatment with
SSRIs or TCAs were similar. The principle finding of
this study was that discontinuation of antidepres-
sants, irrespective of the class to which they belong, is
associated with high risks. The fact that after dis-
continuation of antidepressants the rates of suicidal
behaviour rose suggests that antidepressant treatment
may have had a protective effect against suicidal
behaviour. This interpretation must be made with
caution, as in this study all ‘OFF’ medication periods
were after discontinuation and ‘not OFF’ periods prior
to treatment. The apparent heightened risk period
following discontinuation could be due to several
factors, including: (1) discontinuation-associated re-
emergence of clinical depression; (2) a pharmacologic
rebound effect of worsening suicidality; (3) a physi-
ological discontinuation syndrome and (4) hopeless-
ness, leading to treatment discontinuation [83].

Taken together, the study results presented above
give some further hints that treatment of depressive
patients with antidepressants can obviously reduce
the risk of suicidal behaviour.

Summary

The effect of antidepressants on suicidality is difficult
to investigate in randomised, controlled studies due to
several methodological limitations. This is true for
both aspects, i.e. decrease or increase of suicidality. A
broad scientific approach therefore uses complemen-
tary methods and considers randomised, controlled
clinical studies, different kinds of epidemiological
studies, quasi-experimental intervention studies, nat-
uralistic follow-up studies, etc. to obtain the most
comprehensive evidence.

Suicidality should be differentiated into at least
three subcategories: suicidal thoughts, suicide at-
tempts and completed suicide. As is known from re-
search in suicidology, these subcategories are only
partially related and should therefore be differentiated
from one another.

Altogether, the findings of randomised, control
group studies in acute depressive patients supply
some evidence that antidepressants are able to reduce
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suicidal thoughts in depressive patients. This effect is
associated with the global antidepressive effect.
However, when comparing different antidepressants
it appears that, although they show the same global
antidepressive efficacy, there might be differences in
their speed or capacity to reduce suicidal thoughts.
This point was a particular focus of discussion for the
SSRIs, but the hypothesis that SSRIs have a faster/
stronger effect on the reduction of suicidal thoughts
could not be confirmed when the results of all
randomised, control group studies were viewed col-
lectively, although some studies point in this direc-
tion.

However, data from randomised control group
studies in acute depressive patients give no support to
the hypothesis that antidepressants can reduce suicide
attempts or suicide. The extremely low basal rate of
suicidal behaviour in these studies is apparently a
principal methodological problem which makes it
almost impossible to demonstrate under such condi-
tions a beneficial effect of antidepressants on suicidal
behaviour. Even meta-analyses of huge data sets from
randomised controlled trials seem unable to over-
come this problem. Thus, complementary methodo-
logical approaches have to be applied.

When considering the results of epidemiological
studies, it becomes evident that increased utilisation
of antidepressants is accompanied by a relevant de-
cline of national suicide rates in several countries,
particularly in those where the suicide rates were
previously very high. According to the results of
complex and sophisticated analyses this relationship
cannot be explained by potential confounding vari-
ables. This can be seen as a very robust finding due to
the fact that it could be replicated in several countries
under different psychosocial and care conditions.
Apparently, in terms of suicide rates, certain sub-
groups of the population are influenced to different
degrees by the prescription of antidepressants. How-
ever, these findings are not so consistent over differ-
ent studies.

Additional supportive data come from awareness/
education campaigns with a quasi-experimental de-
sign, as well as from follow-up studies. However,
especially the latter have to be interpreted with cau-
tion due to the naturalistic design.

Altogether, there seems to be reasonable evidence
from different research approaches that antidepres-
sants are able to reduce suicidal ideation and also
suicide in depressive patients. While the evidence for
the beneficial effect on suicidal ideation comes from
randomised, control group studies, some of which
used a placebo arm, the evidence for the prophylactic
effect on suicide was primarily obtained from well-
designed epidemiological studies. As to suicide at-
tempts, the date are not robust enough to draw clear
conclusions.

Going beyond the scope of this review, the
important role of another drug, lithium, in the field of

suicide prevention should be mentioned briefly. Sev-
eral analyses of lithium prevention studies show that
the excess mortality usually shown by depressive
patients in comparison to the general population can
be reduced to the normal level by lithium relapse
prophylaxis. This effect of lithium could not only be
explained by its relapse-prophylactic effect but was
interpreted as being a specific influence on suicidality,
potentially by the serotonergic effects of lithium [84–
88]. The finding that a raised lithium concentration in
drinking water correlates with a lower suicide rate is
also of interest [89].

Finally, it should be stated that suicide preven-
tion is a very complex issue and beside psycho-
pharmacological interventions, also requires the
involvement of different kinds of psychosocial
strategies to obtain the goal of maximum efficacy
[72].

The question whether antidepressants can induce
or aggravate suicidal ideation, or even stimulate sui-
cidal behaviour, was not addressed in this paper. This
issue will be covered in another review [13].
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