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Introduction: Patients with schizophrenia are at increased risk of suicide, but data from controlled studies of
pharmacotherapy in relation to suicide risk is limited.
Aim: To explore suicide risk in schizophrenia in relation to medication with antipsychotics, antidepressants,
and lithium.
Methods: Of all patients with a first clinical discharge diagnosis of schizophrenia or schizoaffective disorder
in Stockholm County between 1984 and 2000 (n = 4000), patients who died by suicide within five years
from diagnosis were defined as cases (n = 84; 54% male). Individually matched controls were identified
from the same population. Information on prescribed medication was retrieved from psychiatric records
in a blinded way. Adjusted odds ratios [OR] of the association between medication and suicide were
calculated by conditional logistic regression.
Results: Lower suicide risk was found in patients who had been prescribed a second generation antipsychotic
(clozapine, olanzapine, risperidone, or ziprasidone; 12 cases and 20 controls): OR 0.29 (95% confidence interval
[CI], 0.09–0.97). When the 6 cases and 8 controls who had been prescribed clozapine were excluded, the
OR was 0.23 (95% CI 0.06–0.89). No significant association was observed between suicide and prescription of
any antipsychotic, depot injection antipsychotics, antidepressants, SSRI, or lithium.
Conclusions: Lower suicide risk for patients who had been prescribed second generation antipsychotics may be
related to a pharmacological effect of these drugs, to differences in adherence, or to differences in other patient
characteristics associated with lower suicide risk.

© 2013 Elsevier B.V. All rights reserved.

1. Introduction

About 5 to 6% of patients with schizophrenia die from suicide
(Palmer et al., 2005; Nordentoft et al., 2011), and 4 to 8% of all suicides
are attributable to inpatient treated schizophrenia spectrum disorder
(Qin and Nordentoft, 2005; Reutfors et al., 2010b). Numerous studies
have investigated predictors of suicide in schizophrenia; some of the
established risk factors include previous suicide attempts, higher
premorbid function, depression, and poor adherence to treatment
(Hawton et al., 2005; Reutfors et al., 2010a).

Antipsychotic drugs are essential in reducing positive psychotic
symptoms and the need for hospitalization in schizophrenia (NICE,
2009). However, their effect on the risk for completed suicide still re-
mains a matter of debate (Ernst and Goldberg, 2004; Aguilar and Siris,

2007). Findings of reduced suicidal or self-injurious behavior in patients
using antipsychotics, mainly clozapine, have led to suggestions that an-
tipsychoticsmay also lower the risk of completed suicide (Meltzer et al.,
2003; Aguilar and Siris, 2007). Among the few controlled studies of an-
tipsychotic use and completed suicide in schizophrenia are two
register-based cohort studies from Finland. These have demonstrated
a reduction in suicide risk related to antipsychoticmedication in general
(Tiihonen et al., 2006), and a significantly lower risk of suicide associat-
edwith clozapine use thanwith any other antipsychotic (Tiihonen et al.,
2009). However, a limitation in these studies was that some potential
confounding factors, including socioeconomic status, were not adjusted
for.

In addition to antipsychotics, other psychotropic drugs such as anti-
depressants and mood stabilizers are commonly used in schizophrenia
(Vares et al., 2011). However, although the beneficial effect of lithium
on suicide risk in bipolar disorder is relatively well documented
(Cipriani et al., 2005), data on whether this extends to patients with
schizophrenia or schizoaffective disorder are lacking (Leucht et al.,
2007). There is also a paucity of studies about the effect on suicide risk
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of antidepressant treatment in schizophrenia (Ernst and Goldberg,
2004). Recently, a register based cohort study found that current antide-
pressant use in schizophrenia compared with no use was associated
with a significant reduction in risk of completed suicide (Tiihonen
et al., 2012).

When studying suicide risk in relation to drug use, clinical trials are
commonly impossible to perform for ethical reasons and because sui-
cides are rare, even in populations at increased suicide risk. Observa-
tional studies are therefore warranted to increase the knowledge of
pharmacotherapy in schizophrenia and its relation to suicide risk. We
performed a nested population based case–control study to assess
suicide risk in relation to prescription of antipsychotics, antidepressants,
and lithium in schizophrenia and schizoaffective disorder.

2. Methods

2.1. Study subjects

The source population for the study was identified in the Swedish
National Patient Register. This register contains individual-based informa-
tion on psychiatric hospitalizations with complete coverage of Stockholm
County since 1973. For each hospitalization, the register includes the
patient's unique civic registration number, dates of admission and dis-
charge, diagnoses at discharge, psychiatric department, and hospital. It
is compulsory for all in-patient facilities to submit data on discharge and
the register is therefore population-based. We identified the patients of
age 18 to 64 years who were discharged for the first timewith a primary
(main) diagnosis of schizophrenia or schizoaffective disorder (index diag-
nosis; code 295 in the International Classification of Disease 8th revision
(ICD-8), code 295 in ICD-9, and codes F20, F25 in ICD-10) frompsychiatric
departments in Stockholm County between June 1984 and December
2000 (N = 4000). All patients were then linked to the Swedish Cause
of Death Register, which is nation-wide and covers more than 99% of all
deaths in Sweden. We identified 84 individuals who had died by suicide
(codes E950–E959 in ICD-8 and ICD-9 and codes X60–X84 in ICD-10)
within five years from their index diagnosis. For each suicide case, one
control was individually matched from the source population. Matching
criteria were date (±1 year) and age (±5 years) at index diagnosis.
Each control had to be alive at the time of death of the corresponding sui-
cide case. After permission from the heads of the relevant psychiatric and
non-psychiatric medical departments, we traced the clinical records for
the 84 matched case–control pairs.

2.2. Data collection and definitions of exposures

The information about the prescribed pharmacological treatments
as well as of psychosocial and demographic factors was retrieved from
the clinical records of the cases and controls. To ensure that the time
for documented follow-up data was similar for each matched pair, a re-
search assistant truncated the control record at the date corresponding
to the date of death of the case. Data about the prescribed drugs were
collected until the day of death of the case and until the corresponding
day for the control. To make the data reviewer blind as to whether a re-
cord belonged to a case or to a control, the assistant also removed that
part of the clinical record that contained data regarding the death of
the case.

All antipsychotic drugs prescribed to the cases and controls were
included in the group ‘any antipsychotic’ and are listed in Table 2.
Four of these drugs were defined as second generation antipsychotics
(SGAs), namely clozapine, olanzapine, risperidone, and ziprasidone.
The group ‘any antidepressant’ included SSRIs, SNRIs, tricyclic antide-
pressants, tetracyclic antidepressants, and MAO-inhibitors with the
drugs specified in Table 2. Lithiumwas studied separately. The following
formulations of lithiumhad been used: lithium, lithium citrate, and lith-
ium sulfate.

2.3. Statistical analysis

Conditional logistic regressionwas used to estimate odds ratios (OR)
with 95% confidence intervals (CI) for the associations between treat-
mentwith antipsychotic medications and death by suicide. The analysis
was conditioned on the risk-set structure defined by the matching pro-
cess, with additional adjustment for sex, education, and age at onset of
symptoms. We also investigated the association between treatment
with SGAs, clozapine separately, depot injection antipsychotics, antide-
pressants, SSRIs separately and lithium on the one hand and death by
suicide on the other. The analyses were repeated after restricting the
timing of prescription (exposure) to onemonth and oneyear before sui-
cide in the cases and the corresponding dates in the matched controls.
We also investigated if there was any association between the number
of prescriptions for each drug category and the suicide risk (1 prescrip-
tion, 2 prescriptions,≥3 prescriptions). SAS statistical software (version
9.1) was used for all analyses.

2.4. Ethical permission

The study was approved by the ethics committee of Karolinska
Institutet, Stockholm, Sweden (No. 01-375).

3. Results

Table 1 summarizes the characteristics of the cases and controls. The
majority of patients received their diagnosis at an age younger than
35 years. The suicide risk estimates associated with these background
factors have been reported previously (Reutfors et al., 2009).

Table 2 displays the information on themedications prescribed prior
to the suicide for the suicide cases and controls. It also shows the relative
suicide risk estimates for exposed vs. unexposed patients expressed as
odds ratios (corresponding to suicide incidence rate ratios) (Pearce,
1993). Antipsychotic drugs had been prescribed to 99% of all the pa-
tients. The suicide risk was reduced by approximately 70% in patients
who had ever been prescribed a second generation antipsychotic
(clozapine, olanzapine, risperidone, or ziprasidone) compared to those
who had not (adjusted odds ratio [OR] = 0.29, 95% CI 0.09–0.97).

Table 1
Characteristics of cases (patients with a diagnosis of schizophrenia or schizoaffective
disorder who died by suicide, n = 84) and individually matched controls (patients with a
diagnosis of schizophrenia or schizoaffective disorder who did not die by suicide, n = 84).

Suicide cases Controls

n (%) n (%)

Diagnosis
Schizophreniaa 73 (87) 69 (82)
Schizoaffective disorderb 11 (13) 15 (18)

Age at diagnosis (years)
18–34 52 (62) 54 (64)
35–44 19 (23) 18 (21)
45–64 13 (15) 12 (14)

Sex
Men 45 (54) 50 (60)
Women 39 (46) 34 (40)

Age at onset of psychiatric symptoms
b18 years 5 (6) 10 (12)
18–24 years 37 (44) 38 (45)
25–29 years 19 (23) 26 (31)
≥30 years 23 (27) 10 (12)

Education
Primary school 23 (27) 29 (35)
Secondary school or higher 54 (64) 42 (50)
Unknown 7 (8) 13 (15)

a Diagnoses according to ICD-8: 295 (excluding 295.70); ICD-9: 295 (excluding 295H);
ICD-10: F20.

b Diagnoses according to ICD-8: 295.70; ICD-9: 295H; ICD-10: F25.
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