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patients who commit suicide are untreated for depression
at the time of death.3–5 Although results are conflicting,6–11

there is some evidence suggesting that the selective sero-
tonin reuptake inhibitors (SSRIs), a widely used class of
antidepressant medications, may increase the risk of sui-
cidal behavior and/or suicidal death.8,12 Regulatory agen-
cies in many countries have issued public health adviso-
ries addressing the possible association between the use
of all antidepressants and suicidality.13–15 Nonetheless,
SSRIs continue to be widely used in Canada.16 This is
likely attributable to the effectiveness of these medica-
tions in relieving symptoms of depression and restoring
the ability to conduct daily activities, and continued un-
certainty about their association with suicidality. Indeed,
while some studies have detected an association between
SSRI use and suicidal behavior,8,9 most have failed to de-
tect such an association with suicide death.6,7,9,11,17 A few
studies have suggested that the risks of suicidal behavior
and/or death are increased during the first month of SSRI
use compared to subsequent months,4,10 while others have
not detected such an increase.11 An observational study
conducted among suicidal subjects found that while
all studied antidepressants increased the risk of suicidal
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Background: Treatment with selective
serotonin reuptake inhibitors (SSRIs) has been
associated with increased suicide risk. Risks of
suicide death and of poisoning were compared
during periods of SSRI treatment versus periods
without any antidepressant treatment among
elderly patients.

Method: In this retrospective cohort study,
records from the Quebec Health Care Fund
and Vital Statistics databases were obtained for
patients 65 years and older who had filled a pre-
scription for an SSRI between January 1998 and
December 2004. Patients were followed from the
filling date of the first SSRI prescription during
the study period until death, the end of the first
period extending for at least 365 days with no
antidepressant supply, or December 31, 2004,
whichever occurred first.

Results: The cohort included 128,229 patients
(mean age = 75.4 years), 70% of whom were
women. Numbers of suicide deaths (crude rate/
100,000 patient-years) were 37 (23) during SSRI
use, 16 (51) during other antidepressant use, 5
(54) during use of both an SSRI and another anti-
depressant, and 29 (29) during no antidepressant
use. The adjusted risk of suicide death (Cox re-
gression model with time-dependent exposure)
was not higher during SSRI use versus nonuse
(hazard ratio [95% CI]): any SSRI = 0.64 (0.38
to 1.07), paroxetine = 0.71 (0.37 to 1.35), citalo-
pram = 1.16 (0.59 to 2.25), and sertraline = 0.38
(0.16 to 0.93). The adjusted hazard ratio (95% CI)
of poisoning was higher during SSRI use versus
nonuse (1.16 [1.07 to 1.25]) and varied between
SSRI agents from 0.93 (0.74 to 1.16) for fluoxe-
tine to 1.45 (1.23 to 1.71) for fluvoxamine.

Conclusion: Among elderly patients dis-
pensed SSRIs, the risk of suicide death was
not higher during periods of SSRI use compared
to when antidepressants were not being used.
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he association between depression and an in-
creased risk for suicide is well established.1,2 Most
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behavior, some SSRIs significantly decreased the risk of
suicide death.17

The association between SSRI use and suicide death re-
mains unclear. Collectively, SSRI clinical trials excluded
patients at high risk for suicide and had short follow-up
periods, and therefore, the number of suicide deaths in
these studies was too low to allow any conclusive assess-
ment. Some observational studies have included larger
numbers of patients and compared risks of suicide be-
tween antidepressant users but have not compared these
risks between times when patients were using antidepres-
sants versus times when patients were not using these
medications.4,10 The only observational study that looked
at this issue considered only previous suicide attempters.17

We sought to assess the risk of suicide death and “poi-
soning” by medications or any chemical agent as an indi-
cator of a possible suicide attempt among users of SSRIs
during periods of use of any SSRI (citalopram, fluoxetine,
fluvoxamine, paroxetine, and sertraline) compared to peri-
ods of no antidepressant use, among elderly patients 65
years and older in Quebec, Canada.

METHOD

Study Design and Data Source
We conducted a population-based retrospective cohort

study using Quebec Health Care Fund administrative data-
bases. We obtained demographic, physician billing, and
prescription drug records of all patients 65 years and older
who filled at least 1 prescription for an SSRI between
January 1998 and December 2004. Mortality data were
obtained from the province Vital Statistics database for the
same time period.

In Quebec, all persons aged 65 years and older are eli-
gible for coverage for their prescription drugs under the
Provincial Health Care Fund administered by the Régie de
l’Assurance Maladie du Québec. Coverage for physician
services and hospitalizations is universal. The Institut de
la Statistique du Québec Vital Statistics database contains
information on the date and cause of death coded accord-
ing to the International Classification of Diseases, Ninth
Revision (ICD-9) codes (before 2000) or 10th Revision
(ICD-10) codes (since 2000). Mortality data are collected
from hospitals, doctors, coroners, and social services. Sui-
cide is recorded as the cause of death on the basis of the
coroner’s report.18 The Régie de l’Assurance Maladie du
Québec and Institut de la Statistique du Québec databases
are linkable through a unique patient identifier. Permission
to link the data was obtained from the Government
of Quebec ethics committee, the Commission d’Accès à
l’Information.

Follow-Up
Each patient’s index date was defined as the date of the

first filled prescription for an SSRI during the time period

assessed. The primary outcome of interest was suicide
death. Patients were followed until death, the end of the
first period extending for at least 365 consecutive days
with no antidepressant supply, or the end of the study pe-
riod (December 31, 2004), whichever occurred first.

Exposures to SSRI
For each patient, the follow-up period was divided into

periods of exposure to SSRI, exposure to other antide-
pressants, exposure to both SSRI and another antidepres-
sant, and nonexposure to any antidepressant. This catego-
rization was based on dispensation dates and number of
supplied days as recorded in the database. Periods of ex-
posure to other antidepressants were defined as those days
for which patients had been dispensed a supply of anti-
depressant other than SSRI, including the tricyclic an-
tidepressants (TCAs) amitriptyline, amoxapine, clomi-
pramine, desipramine, doxepin, imipramine, maprotiline,
nortriptyline, protriptyline, and trimipramine and the
non–selective serotonin reuptake inhibitors (non-SSRIs)
bupropion, nefazodone, trazodone, mirtazapine, and ven-
lafaxine. Monoamine oxidase inhibitors (MAOIs) were
also included among the other antidepressants, but since
these medications are very rarely prescribed, we will not
report their results separately. Periods of exposure to both
an SSRI and another antidepressant were defined as those
days for which a patient had been dispensed both an SSRI
and another antidepressant.

Patient Baseline Characteristics
The following baseline characteristics were assessed

on the basis of the data of the year prior to the index date:
demographic variables (age; sex; urban vs. rural region
of residence; and income stratified as receiving maximal
or near maximal income supplement, receiving partial
supplement, and not receiving any supplement as defined
by the Régie de l’Assurance Maladie du Québec drug
plan); psychotropic medications (barbiturates, benzo-
diazepines, lithium carbonate, and antipsychotic med-
ications); mental health disorders (depression, anxiety,
schizophrenia, bipolar disorder, alcohol and drug abuse,
and use of naltrexone); conditions that may be associated
with depression (poisoning, amputation, trauma, burns);
concurrent chronic diseases that may be associated with
depression (treatment of alcohol or drug addiction, can-
cer, heart disease, paralysis, renal insufficiency, and liver
disease); specialty of the physician who prescribed the
medication (psychiatrist, general practitioner or other spe-
cialist); and whether patient visited a psychiatrist in the
prior year.

Statistical Analyses
Assessing SSRI utilization. The proportions of pa-

tients receiving citalopram, fluoxetine, fluvoxamine, par-
oxetine, and sertraline at the index date and the proportion
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of those receiving a combination of any 1 of these agents
with either a TCA or a non-SSRI were assessed for each
of these SSRIs separately. The daily dose received at the
index date and the number of days supplied, as well as the
proportions of patients who switched or added another
antidepressant during follow-up, were determined. The
total number of prescriptions dispensed during follow-up
and the total number of days supplied were assessed. For
each prescription, we calculated the daily dose supplied
and then classified this dose as “low” or “regular.” Low
doses were defined as follows: paroxetine, less than 20
mg/day; citalopram, less than 20 mg/day; sertraline, less
than 50 mg/day; fluvoxamine, less than 50 mg/day; and
fluoxetine, less than 20 mg/day,19 and proportions of pre-
scriptions from each dose category were calculated. Per-
sistence of use of antidepressant medications was as-
sessed by determining the number of days between the
index date and the first treatment interruption or cessation
during follow-up. Patients were considered to have inter-
rupted or stopped their treatment if they had a 15-day
period without any available antidepressant, as inferred
from dispensation dates and number of days supplied.
Persistence on antidepressant use was examined using
Kaplan-Meier curves.

Assessing patient baseline characteristics. Means
and standard deviations (SDs), medians and interquartile
ranges, or proportions were used, as appropriate, to report
patient characteristics at the index date according to the
SSRI used. Suicidal attempts are not reliably recorded as
such in the database; however, poisoning by medications
has been reported as a means of deliberate self-harm fre-
quently used by the elderly.20 We assessed poisoning in
the previous year as a marker for attempted suicide prior
to the index date.

Assessing suicide death occurrence. Unadjusted rates
per 100,000 patient-years of suicide death were reported
for each exposure category by dividing the total number
of suicide deaths occurring in a given category by the total
number of “exposure years” within the category in ques-
tion and then multiplying this proportion by 100,000. The
hazard rates of suicide death were compared between the
exposure categories using multivariable Cox regression
models with time-dependent exposure.21

Assessing poisoning occurrence. Similar analyses
were conducted to assess the crude and adjusted rates of
poisoning during the follow-up period. For these analy-
ses, follow-up was terminated at the date of the first poi-
soning event following the index date for those who had
such events.

Subgroup analyses. Two subgroup analyses were con-
ducted: (1) Cox regression models with time-dependent
exposure were constructed as described previously but in-
cluding only those patients without dispensation for anti-
depressant medication in the 180 days prior to the index
date. (2) Similarly, models were also constructed in the

subgroup of patients with a physician billing code specific
for depression or anxiety in the year prior to the index
date. All analyses were performed using SAS version 9.1
for UNIX (SAS Institute Inc., Cary, N.C.).

RESULTS

Patient Characteristics
The study included 128,229 elderly patients (mean

age = 75.4 years), 70% of whom were women (data not
shown). Of study patients, 46,269 (36%) received paroxe-
tine (58% of them received it for low doses)19; 30,959
(24%) received citalopram (44% for low doses); 33,495
(26%) received sertraline (58% for low doses); 10,968
(9%) received fluvoxamine (25% for low doses); and
6538 (5%) received fluoxetine (44% for low doses)
(Tables 1 and 2). Of these patients, 1974 (2%) received
one of the SSRI agents in combination with a non-SSRI
and 1732 (1%) received a combination of an SSRI with a
TCA (data not shown).

Patient characteristics at the index date are displayed
in Table 1. Patients in the paroxetine and fluoxetine
groups were slightly younger than those in the citalopram,
sertraline, or fluvoxamine groups, and more patients in
the paroxetine and sertraline groups were residing in rural
areas compared to patients in the other groups (Table 1).
Although the large majority of patients in all groups were
using benzodiazepines in the prior year, the proportion
seemed higher in the paroxetine group. The proportions of
patients who had psychiatrist encounters in the previous
year were low in all groups and ranged from 10% in the
paroxetine group to 14% in the sertraline group. Very few
patients (2%) in the citalopram group used SSRIs in the
prior year compared to patients in the other groups in
which the proportions ranged from 17% in the paroxetine
group to 53% in the fluoxetine group. The proportions of
patients who had a diagnosis of poisoning, who were dis-
pensed lithium, and who had comorbidities in the prior
year did not seem to differ between the groups (Table 1).

SSRI Utilization in the Follow-Up
The numbers of SSRI prescriptions dispensed during

the follow-up period examined were 1,039,570 (36%)
for paroxetine (367,025 [35%] for low doses); 616,076
(21%) for citalopram (144,541 [23%] for low doses);
794,521 (28%) for sertraline (259,838 [33%] for low
doses); 264,503 (9%) for fluvoxamine (31,780 [12%] for
low doses); and 166,906 (6%) for fluoxetine (54,629
[33%] for low doses) (Table 2). The total numbers of dis-
pensed prescriptions for the cohort during follow-up were
2,676,017 for SSRIs only; 205,559 for SSRIs in combina-
tion with another antidepressant; and 607,385 for other
antidepressants (Table 3). Of the 205,559 prescriptions
that were for both an SSRI and another antidepressant,
91,665 were for SSRIs with a TCA; 113,664 for SSRIs
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Table 1. Baseline Characteristics of Patients Aged 65 and Older Who Filled a Prescription for an SSRI by SSRI Type
SSRI Used at the Index Date

Paroxetine Citalopram Sertraline Fluvoxamine Fluoxetine
Characteristic (N = 46,269) (N = 30,959) (N = 33,495) (N = 10,968) (N = 6,538)

Age, mean ± SD 74.4 ± 7.1 76.0 ± 7.1 76.2 ± 7.0 76.5 ± 7.0 73.5 ± 6.6
Female, % 70.6 69.6 69.4 71.0 69.0
Residing in a rural area, % 21.5 17.1 22.3 18.8 16.8
Income, %

Low (maximal supplement) 7.3 6.5 7.5 8.0 8.7
Medium (partial supplement) 43.6 44.6 46.1 44.3 37.3
High (no supplement) 49.2 48.9 46.5 47.8 53.9

Medications prescribed, %
In the prior year

Lithium carbonate 1.0 1.2 1.4 1.6 2.3
Antipsychotics 5.5 8.6 7.4 8.3 5.4
Barbiturates 0.4 0.6 0.5 0.5 0.5
Benzodiazepines 76.4 69.7 71.7 74.2 69.9
SSRI 16.9 2.2 21.2 35.7 52.9
Non-SSRI 7.1 11.5 6.2 5.8 6.2
TCA 12.4 11.5 11.3 12.4 11.4

In the prior 6 months
SSRI 15.5 2.1 19.4 33.0 48.8
Non-SSRI, TCA, or MAOI 18.4 17.2 16.4 13.8 13.3

Mental disorders, % 42.5 48.7 45.4 45.1 43.9
Depression 27.9 31.3 33.4 33.5 32.7
Anxiety 32.5 24.9 24.3 24.7 22.7
Bipolar disorders 3.7 1.5 4.4 0.9 0.8
Schizophrenia 0.6 0.8 0.7 0.9 0.9
Alcohol or drug abuse 1.2 1.6 1.3 1.5 1.1
Naltrexone use 0.02 0.01 0.01 0 0.03

Visited a psychiatrist in the prior year, % 10.3 14.0 11.5 13.8 13.1
Comorbidities, %

Cancer 15.8 17.7 15.4 14.4 15.0
Heart failure 12.5 14.5 15.8 13.7 11.9
Rheumatoid arthritis 1.8 1.9 1.9 1.8 2.0
Cerebrovascular disease 4.1 5.9 6.5 5.6 3.3
Renal failure 1.8 3.4 2.7 2.1 1.9
Amputation 0.1 0.2 0.1 0.2 0.1
Burns 0.4 0.4 0.5 0.4 0.5
Trauma 0.8 0.9 0.9 0.8 0.7

Poisoning in the prior year, % 1.2 1.3 1.1 1.2 1.0

Abbreviations: MAOI = monoamine oxidase inhibitor, SSRI = selective serotonin reuptake inhibitor, TCA = tricyclic antidepressant.

Table 2. SSRI Prescriptions at Index Date and During Follow-Up and Unadjusted Rates of Suicide Death and Poisoning Among
Patients Aged 65 and Older
Variable Paroxetine Citalopram Sertraline Fluvoxamine Fluoxetine
SSRI use at index date
No. of prescriptions 46,269 30,959 33,495 10,968 6,538
No. of low-dose prescriptions (%)a 26,940 (58) 13,543 (44) 19,517 (58) 2,748 (25) 2,856 (44)

SSRI use during follow-up
No. of prescriptions 1,039,570 616,076 794,521 264,503 166,906
No. of low-dose prescriptions (%)a 367,025 (35) 144,541 (23) 259,838 (33) 31,780 (12) 54,629 (33)
Total drug exposure duration, y 63,648 31,586 45,968 15,661 11,063
Low-dose drug exposure duration, y (%)a 22,208 (35) 7,096 (22) 14,370 (31) 1,794 (11) 3,485 (32)

Suicide death during follow-up
No. of suicide deaths 16 16 7 1 2
No. of suicide deaths during low-dose drug exposure (%)a 4 (25) 1 (6) 3 (43) 0 (0) 0 (0)
Rate per 100,000 patient-years 25.1 50.7 15.2 6.4 18.1

Poisoning during follow-up
No. of patients with poisoning 608 350 369 183 88
No. of patients with poisoning during low-dose drug exposure (%)a 187 (31) 66 (19) 103 (28) 21 (11) 23 (26)
Total drug exposure duration censored at first date of poisoning, y 62,510 30,995 45,297 15,388 10,896
Rate per 100,000 patient-years 973 1,129 814 1,189 808
aLow doses defined as follows: paroxetine, < 20 mg/day; citalopram, < 20 mg/day; sertraline, < 50 mg/day; fluvoxamine, < 50 mg/day;

fluoxetine, < 20 mg/day.
Abbreviation: SSRI = selective serotonin reuptake inhibitor.
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with a non-SSRI; and the remaining 230 were for an SSRI
with an MAOI (data not shown). A total of 18,716 patients
(15%) received an antidepressant other than an SSRI dur-
ing follow-up (Table 4). The Kaplan-Meier curves re-
vealed that only 39% of patients had not stopped anti-
depressant treatment for 15 days or more by 180 days
following index date (Figure 1).

Suicide Death
Thirty-seven suicide deaths (23/100,000 patient-years)

occurred during SSRI exposure; 16 (51/100,000 patient-

years) occurred during exposure to other antidepressants;
5 (54/100,000 patient-years) occurred during exposure
to both an SSRI and another antidepressant, and 29 (29/
100,000 patient-years) occurred during nonexposure to
any antidepressant treatment (Table 3). Among the 37
suicide deaths that occurred during SSRI treatment, 15
(25/100,000 patient-years) occurred during paroxetine
use; 14 (48/100,000 patient-years) occurred during citalo-
pram use; 6 (14/100,000 patient-years) occurred during
sertraline use; 1 (7/100,000 patient-years) occurred dur-
ing fluvoxamine use, and 1 (10/100,000 patient-years) oc-
curred during fluoxetine use (data not shown). Table 2
displays the suicide death rates by SSRI agent whether it
was used alone or in combination with another antide-
pressant. Rates displayed in Table 2 are similar to those
listed above. Unadjusted time to suicide was not different
between periods on or off treatment (Figure 2) as deter-
mined by comparing the first period on and first period off
treatment for each patient.

The time-dependent Cox regression model (Table 5)
suggested that women are at a much lower risk of suicide
death than men (hazard ratio [HR] [95% confidence inter-
val] = 0.14 [0.09 to 0.22]). Both prior use of benzodiaze-
pines (2.13 [1.15 to 3.93]) and prior use of antipsychotic
medications (2.18 [1.21 to 3.92]) were associated with in-
creased risks of suicide death. Patients were not at in-
creased risk of suicide death during periods of SSRI treat-
ment compared to periods without treatment. The HR
(95% CI) of suicide death during exposure to SSRI versus
nonexposure to any antidepressant was 0.64 (0.38 to

Table 3. Prescriptions of Antidepressants and Unadjusted Rates of Suicide Death Among Patients Aged 65 and Older
Other SSRI and Other

Variable SSRI Antidepressant Antidepressant Not Exposed

No. of prescriptions 2,676,017 607,385 205,559 649,550
Total drug exposure duration, y 158,566 31,381 9,244 99,685
No. of suicide deaths 37 16 5 29
Rate per 100,000 patient-years 23 51 54 29
No. of patients with poisoning 1,481 359 117 1,534
Total drug exposure duration censored at first date of poisoning, y 156,130 30,297 8,956 257,417
Rate per 100,000 patient-years 949 1,185 1,306 596

Abbreviation: SSRI = selective serotonin reuptake inhibitor.

Table 4. Antidepressant Utilization and Prescribing Physician in Follow-Up
Vital Status at the End of the Study

Alive Died by Suicide Died by Another Cause
Variable (N = 106,054) (N = 87) (N = 22,088)

No. of prescriptions (%) written by a:
Psychiatrist 259,840 (9) 585 (34) 37,610 (7)
General practitioner 2,523,663 (86) 1,124 (65) 471,901 (86)
Other specialist 157,156 (5) 13 (1) 37,069 (7)

Days on any antidepressant, median (interquartile range) 279 (60–922) 244 (48–680) 274 (69–754)
Days on SSRI, median (interquartile range) 200 (45–710) 146 (30–491) 217 (57–640)
Days of follow-up, median (interquartile range) 1,176 (661–1,865) 339 (97–810) 413 (160–951)
Patients who switched from SSRI to other antidepressants, N (%) 15,547 (15) 19 (22) 3,150 (14)

Abbreviation: SSRI = selective serotonin reuptake inhibitor.
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Figure 1. Kaplan-Meier Curve to Show the Crude Rates of
Treatment Interruption or Cessation Over Time During the
First Year of Follow-Up Among all Patients
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1.07), with the risk being lower during exposure to
lower doses of SSRI (0.41 [0.17 to 0.96]). Patients who
switched to other antidepressants during follow-up and
those who used both an SSRI and another antidepressant
in combination appeared to be at increased risk of suicide
death. The risk of suicide death during antidepressant
treatment overall was not higher than during times with-

out treatment (HR [95% CI] = 0.84 [0.52 to 1.34]). The
risk of suicide death was also examined in a similar
model separating exposure periods by the SSRI agent
used (Table 5).

Subgroup Analyses
A total of 90,794 patients (71% of cohort) had not

received any antidepressant medication during the 180
days prior to the index date (“new” patients). Among
them, 56 patients (64% of all suicidal deaths) died by sui-
cide during follow up and 14,596 (66% of all deaths from
other causes) died from other causes. The baseline char-
acteristics of the new patients did not differ from those
of the cohort overall. Kaplan-Meier curves revealed that
this subgroup, however, was less persistent on antide-
pressant treatment with only 60% who were persistent at
6 weeks and 32% at 6 months (Figure 3). Cox regression
model results for this subgroup did not differ from the
results obtained for the complete cohort (SSRI vs. non-
exposure, HR [95% CI] = 0.72 [0.39 to 1.34]; other anti-
depressants vs. nonexposure, HR [95% CI] = 1.65 [0.65
to 4.22]; and both SSRI and another antidepressant vs.
nonexposure, HR [95% CI] = 2.01 [0.46 to 8.75]).

Analyses restricted to those with prior physician bill-
ings for depression and/or anxiety (62,496 patients, 49%
of cohort) resulted in estimates similar to those obtained
for the complete cohort. In this subgroup, 53 patients
died by suicide during follow-up and 8823 died from
other causes. Baseline characteristics of this subgroup
did not appear different from the complete cohort. The
results of the Cox regression model for this subgroup
were generally similar to the model that included the
complete cohort (SSRI vs. nonexposure, HR [95% CI] =
0.53 [0.27 to 1.06]; other antidepressants vs. nonex-
posure, HR [95% CI] = 2.45 [1.19 to 5.03]; both SSRI

Table 5. Adjusted Hazard Ratio of Suicide Death During
Times of Exposure to SSRIa

Variable Hazard Ratio (95% CI)

Age (1-year increase) 0.99 (0.96 to 1.02)
Female 0.14 (0.09 to 0.22)
Medications prescribed in the previous year

Antipsychotic medications 2.18 (1.21 to 3.92)
Benzodiazepines 2.13 (1.15 to 3.93)

Poisoning in the prior year 5.46 (2.34 to 12.72)
Visits to a psychiatrist in the previous year 1.46 (0.85 to 2.49)
No use of any antidepressant 1 (REF)
SSRI 0.64 (0.38 to 1.07)
Other antidepressant 1.80 (0.96 to 3.39)
Both SSRI and another antidepressant 1.41 (0.53 to 3.70)

SSRI low doseb 0.41 (0.17 to 0.96)
SSRI regular doseb 0.72 (0.42 to 1.23)

Use of any antidepressant vs no usec 0.84 (0.52 to 1.34)

Paroxetined 0.71 (0.37 to 1.35)
Citalopramd 1.16 (0.59 to 2.25)
Sertralined 0.38 (0.16 to 0.93)
aCox regression models with time-dependent exposure.
bA separate model was constructed separating SSRI prescriptions into

those for low doses and those for regular doses.
cA separate model was constructed combining SSRI, other

antidepressant, and both SSRI and another antidepressant in
1 category.

dA separate model was constructed with SSRI separated into 5
categories according to the agent prescribed. We do not report the
results of fluoxetine and fluvoxamine because only 1 event occurred
in each of these categories and the results are therefore not robust.

Abbreviation: SSRI = selective serotonin reuptake inhibitor.

Figure 3. Kaplan-Meier Curve to Show the Crude Rates of
Treatment Interruption or Cessation Over Time During
the First Year of Follow-Up Among Patients With
No Antidepressant Treatment in the Prior 180 Days
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aOnly the first period from each exposure category was considered.
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and another antidepressant vs. nonexposure, HR [95%
CI] = 0.85 [0.19 to 3.77]).

Poisoning During Follow-Up
The cohort incurred 1481 poisoning occurrences

(9.5/1000 patient-years) during SSRI exposure; 359
(11.9/1000 patient-years) during exposure to other an-
tidepressants; 117 (13.1/1000 patient-years) during expo-
sure to both an SSRI and another antidepressant; and
1534 (6.0/1000 patient-years) during nonexposure to any
antidepressant treatment (Table 3). Among the 1481 poi-
soning events that occurred during SSRI treatment, 575
(9.7/1000 patient-years) were during exposure to par-
oxetine; 303 (10.6/1000 patient-years) during exposure to
citalopram; 359 (11.9/1000 patient-years) during expo-
sure to sertraline; 169 (11.5/1000 patient-years) during
exposure to fluvoxamine; and 81 (7.9/1000 patient-years)
during exposure to fluoxetine (data not shown). Table
2 displays the crude rates of poisoning by SSRI agent
whether it was used alone or in combination with another
antidepressant. Rates displayed in Table 2 are similar
to those listed above. Of all poisoning events, 36.4%
were by nonspecified medications (ICD-9 code 977.x),
31.5% by drug abuse for nonaddicts (ICD-9 code
305.x), 9.4% by nonmedicinal substances (ICD-9 code
989.x), 4.1% by cardiovascular medications (ICD-9
code 972.x), 3.9% by gas (ICD-9 code 987.x), 2.7% by
alcoholic substances (ICD-9 code 980.x), and 1.3% by

psychotropic agents (ICD-9 code 969.x). The remaining
events were by various medications including anti-
allergic, analgesic, sedative, anticonvulsant, and antimi-
crobial agents.

The time-dependent Cox regression model (Table 6)
revealed that patients were at higher risk for poisoning
during periods of SSRI treatment compared to periods
without treatment: SSRI versus nonexposure to any
antidepressants, HR (95% CI) = 1.16 (1.07 to 1.25). Pa-
tients who used other antidepressants during follow-up
and those who used both an SSRI and another antidepres-
sant were also at higher risk of poisoning compared to
nonusers. The risks of poisoning were different for in-
dividual SSRI agents, ranging from HR (95% CI) = 0.93
(0.74 to 1.16) for fluoxetine to 1.45 (1.23 to 1.71) for
fluvoxamine.

DISCUSSION

Our findings indicate that among the elderly, use of
SSRIs is not associated with increased suicidal risk. There
was no difference in time to suicide between periods on
and off active treatment. In our study, periods off treat-
ment were truncated at 1 year. Although risk of depression
recurrence in association with time since remission has
not been clearly identified in the literature, it is possible
that it is higher in the second year after remission than it is
in the first year. If this were true, it would imply that the
hazard ratio during time on treatment compared to
nontruncated time off treatment is lower than the one re-
ported in our study.

Antidepressant treatment may have been inadequate in
our study patients with a majority of them interrupting
their treatment soon after initiation. Practice guidelines
recommend the use of antidepressants for moderate to se-
vere major depressive disorders to be continued for a pe-
riod of 16 to 40 weeks following the acute phase to pre-
vent recurrence of depression.22,23 Other published studies
have also reported suboptimal treatments of depression
and large departures from guideline recommendation for
the pharmacologic treatment of depression in terms of du-
ration of use and starting dose.19 Reasons for stopping
treatment are not registered on a database. Further studies
are required to compare the risks of suicide between peri-
ods on active treatment and periods off treatment among
patients who discontinue treatment on their own and those
who have been in remission from depression.

Our results also suggest that patients who switched
from SSRIs to another antidepressant had a higher risk
of suicide death. Reasons for switching from one antide-
pressant to another are not available in the database; how-
ever, the higher rate of suicide death among those who
switched may be an indication of either a lack of effec-
tiveness of SSRI in these patients or a higher risk of sui-
cide secondary to SSRI discontinuation.24,25 The risk of

Table 6. Adjusted Hazard Ratio of Poisoning Events During
Times of Exposure to SSRIa

Variable Hazard Ratio (95% CI)

Age (1-year increase) 0.96 (0.95 to 0.96)
Female 0.84 (0.78 to 0.91)
Rural vs urban place of residence 0.92 (0.84 to 1.00)
Receiving maximal financial support vs none 1.12 (0.98 to 1.27)
Receiving partial financial support vs none 1.12 (1.04 to 1.20)
Medications prescribed in the previous year

Antipsychotic medications 0.99 (0.87 to 1.12)
Benzodiazepines 1.34 (1.23 to 1.45)
Barbiturates 1.79 (1.27 to 2.52)
Lithium 2.05 (1.73 to 2.43)
SSRI 1.12 (1.04 to 1.21)

Poisoning in the prior year 4.96 (4.33 to 5.69)
Alcohol or drug abuse 2.19 (1.86 to 2.58)
Visits to a psychiatrist in the previous year 1.27 (1.16 to 1.40)
No use of any antidepressant 1 (REF)
SSRI 1.16 (1.07 to 1.25)
Other antidepressants 1.67 (1.49 to 1.88)
Both SSRI and another antidepressant 1.45 (1.20 to 1.76)

Paroxetineb 1.18 (1.06 to 1.30)
Citalopramb 1.23 (1.08 to 1.40)
Sertralineb 1.05 (0.93 to 1.18)
Fluvoxamineb 1.45 (1.23 to 1.71)
Fluoxetineb 0.93 (0.74 to 1.16)
aCox regression models with time-dependent exposure.
bA separate model was constructed with SSRI separated into

5 categories according to the agent prescribed.
Abbreviation: SSRI = selective serotonin reuptake inhibitor.
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suicide death seemed higher among patients using higher
versus lower doses of SSRI suggesting perhaps that those
patients had more severe conditions.

Our results are consistent with those of another study
which found that, among patients previously hospitalized
for attempted suicide, current use of any antidepressant
was associated with a decreased risk of suicide death
compared with nonuse.17 The possibility of a lower rate of
suicide death during periods of use versus nonuse of SSRI
observed in our study was also consistent with results of
other studies that found that the majority of patients who
commit suicide are untreated for depression at the time of
death.3,4,26–28

Also consistent with results of other studies, use of
benzodiazepine was associated with an increased risk for
suicide death in our study.29 Nonetheless, our study does
not definitely indicate a causal association between the
use of these medications and the occurrence of suicide as
some of the benzodiazepines may have been prescribed
also to treat depression.30 A higher proportion of benzo-
diazepine users compared to nonusers (defined by prior
year use) had a diagnosis of anxiety (31% vs. 17%). When
both benzodiazepine use and anxiety were included in
a Cox regression model, anxiety was not statistically sig-
nificant and its removal did not substantially impact
the association between benzodiazepine use and suicide
occurrence.

As expected, women were at a lower risk of suicide
death compared to men while prior use of antipsychotic
and prior poisoning were independent risk factors for sui-
cide death.17,31

One observational study found increased risk of sui-
cide death among elderly patients using SSRI versus
those using other antidepressants during the first month
following initiation of treatment but not during subse-
quent months.4 Such comparison was not possible in our
study because all patients were using SSRI at cohort
entry. Another published observational study conducted
among patients with depression found no difference in
risk of suicide death occurring among adults in the first
month following antidepressant treatment initiation and
those occurring in subsequent months.11

Previous studies have suggested an association be-
tween SSRI use and suicidal behavior in adults.8,9 Our
data did not include information on suicidal behavior
other than poisoning, and therefore we could not specifi-
cally examine such an association. Nonetheless, we con-
sidered poisoning during follow-up as a marker of suicide
attempts. The rate of poisoning occurrences during peri-
ods of SSRI use was higher than during periods without
any antidepressants, although some of the poisoning
events that we considered may have been accidental. We
observed no increase in risk of poisoning with either
fluoxetine or sertraline use while some increase was ob-
served during times of paroxetine, citalopram, and flu-

voxamine use. The finding that poisoning risk was higher
during treatment with some SSRIs (even though suicide
death was not) may reflect a decrease in aggression and
impulsivity with SSRI leading to the use of less violent
methods that are not as likely to result in death. Further
studies are needed to clarify this issue.

Strengths of our study include the use of administrative
databases that were collected independently of the study
objectives and therefore are not prone to observation bias;
the opportunity to examine the risk of suicide death as-
sociated with antidepressant use in a real-world setting;
a large sample size; a long follow-up period; and valid
data on suicide, based on coroners’ reports.32

Limitations of the study also pertain to the use of ad-
ministrative databases where the indication for which a
medication is prescribed and the actual drug consumption
are not known. Also, information on severity of depres-
sion, untreated alcohol or drug abuse, or family history of
suicide was not available; it is unknown if these factors
were associated with the choice of the SSRI agent.

In conclusion, our findings indicate that in an elderly
population of individuals with some history of SSRI use
between 1998 and 2004, the risk of suicide death was
lower—not higher—during periods of treatment with
SSRI. Therefore, treating depressive symptomatology in
elderly patients with SSRIs does not likely place these
patients at increased risk for suicide death.

Drug names: bupropion (Wellbutrin and others), citalopram (Celexa
and others), clomipramine (Anafranil and others), desipramine
(Norpramin and others), doxepin (Sinequan, Zonalon, and others),
fluoxetine (Prozac and others), imipramine (Tofranil and others),
mirtazapine (Remeron and others), naltrexone (Vivitrol, ReVia, and
others), nortriptyline (Pamelor and others), paroxetine (Paxil, Pexeva,
and others), protriptyline (Vivactil), sertraline (Zoloft and others),
trimipramine (Surmontil and others), venlafaxine (Effexor and others).
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