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Introduction
Since the 1990s, concerns have been raised about a possible 
causal relationship between use of antidepressants, especially the 
selective serotonin reuptake inhibitors (SSRIs), and suicidal 
behaviour, in particular among the young (Donovan et al., 1999; 
Gibbons et al., 2007; Hammad et al., 2006). These concerns have 
resulted in a public health advisory issued by the Food and Drug 
Administration (FDA) in 2003 and in a ‘black box warning’ 
(McCain, 2009). In 2007, the warning was extended to young 
adults aged 18–25 years (Stone et al., 2009). However, ecological 
studies suggesting the reverse, also on suicide (Gibbons et  al., 
2007; Gusmao et al., 2013; Lu et al., 2014), leave psychiatrists 
and other health care providers in a cloud of uncertainty regard-
ing the safety of antidepressants.

Results of various randomized controlled trials (RTCs) (Stone 
et al., 2009) and some observational studies with individual level 
data have shown that antidepressants may be associated with 
increased risk of suicide (attempts) among the young (Martinez 
et  al., 2005; Miller et  al., 2014; Olfson et  al., 2006; Tiihonen 
et al., 2006). An age-dependent risk of suicide behaviour associ-
ated with use of antidepressants was found in the meta-analysis 
of placebo-controlled clinical trials (Stone et  al., 2009). These 
findings were mainly based on adverse event reports, which may 
be sensitive to ascertainment bias (Gibbons et  al., 2007). 
Furthermore, the numbers of registered fatal suicide attempts in 
the trials on which the FDA advisories were based were very 

small (N=8 in the adult, none in the paediatric studies) and were 
related to the early treatment phases only (Gibbons et al., 2007). 
In the observational studies, on the other hand, the higher risk 
may be explained by the underlying disorder and not necessarily 
by a causal effect of antidepressants. In the well-designed pro-
pensity-score matched study using health care utilization data 
among 162,625 US residents with depression, a prescribed high 
dose of SSRI was significantly associated with a higher rate of 
deliberate self-harm (hazard ratio=2.2) among those aged <25 
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years, but equal rates were found among those aged ⩾25 (Miller 
et  al., 2014). This finding suggests the presence of an adverse 
effect of antidepressants specifically associated with young age, 
but confounding by indication may (partly) explain these results 
and, most important, the relevance of self-harm for risk of suicide 
(attempts) remains a question (Barbui and Patten, 2014).

In a recent study with health insurance data in the 
Netherlands, we found higher rates of suicide attempts and a 
slower decrease in these rates during episodes of antidepressant 
use in the first months directly following antidepressant initia-
tion among those aged <25 years compared with those aged 
⩾25 years. However, a higher rate of attempts among the young 
was already found during the month prior to initiation. These 
results strongly suggest that at young age predominantly those 
with more severe symptoms start with antidepressants, and 
effectiveness of antidepressants to prevent suicide behaviour is 
lower in young patients compared with older patients 
(Termorshuizen et  al., 2015). Remarkably, no similar age 
dependency was found for suicide, with the highest rates shortly 
after the start among those aged ⩾40 years.

As the previous study (Termorshuizen et al., 2015) focused on 
the early treatment phases, the number of suicides was small. The 
aim of the present study (using the same database) was to inves-
tigate the age dependency of both risk of suicide attempt and of 
suicide during episodes of antidepressant use. It was hypothe-
sized that the unfavourable age dependency of attempt risk dur-
ing episodes of antidepressant use may also be established over 
extended periods of the treatment trajectory and may translate 
into a similar age dependency for suicide risk.

Method

Databases

In this cohort study, the first data source was the Achmea Health 
Insurance Database (AHD). Achmea is one of the largest health 
insurance companies in the Netherlands with policyholders 
spread over the country but with the centre of the Netherlands as 
one of the dominant regions. Although it is a private company, 
insurance for the provision of medical care is compulsory for all 
inhabitants in the Netherlands, and, thus, the data from the 
Achmea Health Database may be regarded as reasonably repre-
sentative for the health care utilization of the Dutch population. 
In the AHD, all reimbursements for the provision of medical 
care to the insured patients of insurance company Achmea are 
recorded. This includes drug prescriptions delivered by pharma-
cists and so called Diagnostic Treatment Protocols (in Dutch: 
‘Diagnose Behandel Combinatie’ (DBC)). A DBC is an insur-
ance claim containing codes for diagnosis and treatment by a 
medical specialist. The second data source is the population reg-
ister and the linked death register of Statistics Netherlands (in 
Dutch: Centraal Bureau voor de Statistiek (CBS)). The CBS is 
responsible for collecting individual and population data in the 
Netherlands. Physicians in the Netherlands are obliged to report 
the cause of death to the civil registry of the town where the 
person died. This is forwarded to the CBS, where the death 
report is ICD-10 coded. Dutch privacy law allows use of admin-
istrative data sources for scientific research under strict condi-
tions in relation to anonymity and storage, in which case 
informed consent of the patients is not needed.

Patients and data-extraction

From the AHD, all patients with at least one registered prescrip-
tion for antidepressant in the period January 2001–March 2013 
were selected, regardless of the prescriber (general practitioner, 
psychiatrist or other specialist). By using the civil number, the 
records of these patients were linked to the population register, 
resulting in a match of nearly 100%. For the matched patients 
(N=322,435), all prescriptions following the date of the first dis-
pensed antidepressant (‘index date’) were used to define episodes 
of antidepressant use and episodes of no antidepressant use there-
after. Antidepressants were prescriptions with Anatomic 
Therapeutic Chemical codes N06AB (SSRIs), N06AA (tricyclic 
antidepressants (TCAs)) and all other codes in the N06A cate-
gory (other). The duration of a prescription was assessed by 
dividing the cumulative number of defined daily dosages (DDDs) 
by the prescribed daily dosage (PDD). Patients with at least one 
prescription with conflicting data on DDD and/or PDD that could 
not be easily corrected were excluded from further analyses 
(N=276,655 remaining). Two weeks were added to the calculated 
duration of each prescription to take into account forgotten medi-
cation that might be caught up later and a wash-out period after 
finishing (half-time of antidepressants is often only one day (e.g. 
paroxetine) or a few days (e.g. escitalopram), sometimes longer, 
1–2 weeks (e.g. fluoxetine) (Preskorn, 1997)). If within these two 
weeks or earlier a new prescription for the same class of antide-
pressants was dispensed, the defined episode of use was contin-
ued. If the lag time between the end date of the last prescription 
(plus the two-week window) and the start date of the next pre-
scription was longer, an episode of no antidepressant use until 
restart was defined. If a prescription of an antidepressant from 
another category was dispensed, a new episode of antidepressant 
use was defined starting at the date of dispensing and the earlier 
episode was regarded as finished. After the last defined episode 
of use, the start of an episode of no use was defined. This episode 
lasted until the last date of actual insurance or to 31 December 
2011, whichever of these dates came earlier. The selection for the 
analysis was further restricted to those patients with at least one 
year of insurance without antidepressant use prior to the index 
date (N=245,067). As the follow-up was restricted to the years 
2002–2011 to take possible delay in reporting into account, the 
study group was restricted to those who started their first regis-
tered antidepressant use before 1 January 2012 (N=232,561) (see 
the Online Appendix).

In a next step, the data were linked to the causes of death 
register for the years 2002–2011 to find suicide events following 
the index date. The ICD-10 codes X60-84 (intentional self-harm) 
and Y10-34 (event of undetermined intent) were regarded as sui-
cides. Also, the registered treatments with a DBC code for psy-
chiatric consultation in hospital (code for specialism 0329) in 
combination with a code for suicide attempt (code for care 
demand 01), or with a code for internal medicine (code 0313) in 
combination with a diagnosis of (auto-)intoxication (code for 
diagnosis 042) were extracted from the AHD. These codes were 
regarded as indicative of a suicide attempt. DBC codes 0329/01 
point with high probability to the presence of a suicide attempt. It 
is the psychiatrist who evaluates and registers the attempt. DBC 
codes 0313/042 point with less certainty to the presence of an 
attempt (see Discussion), which necessitates a sensitivity analy-
sis excluding these codes from the definition of attempt. This 
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code always indicates that poisoning was the method in the case 
of a suicide attempt and this is evaluated by the specialist/intern-
ist according to his/her clinical insight, the details of which are 
not part of the insurance claim. Suicides and suicide attempts 
were assigned to the episode of antidepressant use or (intermit-
tent) episode of no use during which they occurred. In the case of 
a suicide attempt, the episode was truncated at the date of this 
attempt and was restarted as a new episode thereafter.

Outcomes

In the first analysis, suicide attempt was the outcome of interest. 
As the DBC registration became operational from January 2006 
onwards, episodes that were finished before January 2006 were 
excluded. Episodes that started before January 2006, but ended 
thereafter were redefined with a new start date at 1 January 2006. 
This restricted the sample available for this analysis (N=183,725 
patients). In the second analysis, suicide was the primary out-
come (N=232,561 patients).

Analysis of suicide attempts

Crude rates of suicide attempts (number/10,000 person-years) 
were calculated for episodes of antidepressant use and for (inter-
mittent) episodes of no use, and for different age categories (<18, 
18–24, 25–39, 40–60, and ⩾60 years) separately. A Poisson 
model was applied to estimate the Incidence rate ratio (IRR) of 
suicide attempts during episodes of antidepressant use compared 
with episodes of no use.

In a Poisson model, the outcome variable is the number of 
events per observation time. The Poisson model makes it possi-
ble to handle multiple events within the same person by inclusion 
of a random intercept (see below). It was tested whether there 
were differences in this IRR between age categories by inclusion 
of terms for {age × episode} interaction. Furthermore it was 
examined whether these differences were still present after 
adjustment for gender, ethnic origin, duration since the index 
(<0.5, 0.5–2, 2–5, > 5 years) and presence of a DBC indicative of 
specialist mental health care, and after taking into account age-
specific differences in patterns of antidepressant use. Dependence 
between episodes within the same patient was taken into account 
by inclusion of a random intercept. In a next step, it was exam-
ined whether duration since index date modified the (possible) 
{age × episode} interaction. This was done by inclusion of terms 
for second-order interaction between duration and {age × epi-
sode}. The model-specific standard errors were used to estimate 
the 95% confidence intervals (CIs).

Analysis of suicides

Crude rates of suicides (number/10,000 person-years) were calcu-
lated in a similar way. The interaction of {age × episode} was 
tested in a Cox model. In a Cox model, the outcome variable is the 
duration until the event of interest (‘survival time’), after which 
the follow-up of that individual is finished. The survival time 
started at the date of the first registered prescription of antidepres-
sant (the index date) and ended at the end date of the last regis-
tered episode or death. ‘Episode’, indicating current antidepressant 
use or no use, was included as a time-dependent variable.

Data-management, record linking, description of the study 
cohort and estimation of crude suicide (attempt) rates were per-
formed using SPSS, version 14.0. The Cox and random-intercept 
Poisson regression analyses were performed using STATA, ver-
sion 11.0 (Cleves et al., 2004; Rabe-Hesketh and Skrondal, 2005).

Results

Description

Patients’ and treatment characteristics are given in Table 1. 
Among the included patients, 978,430 episodes of use and 
855,316 episodes of no use were defined. For the analysis on 
suicide attempts, the data of 183,725 patients and of 487,436 epi-
sodes of use were available. The distribution of age, gender, eth-
nic origin and nature of antidepressant episodes were roughly 
similar for this selection of patients (data available on request).

Use of antidepressant and age

Among those aged <18 years and 18–<25 years, the majority of 
time of antidepressant use was associated with SSRI use (71.3% 
and 70.8%) (Table 2). At higher ages, this percentage became less 
in favour of use of TCAs and other antidepressants. The percent-
age of antidepressant users with more than 10 registered antide-
pressant prescriptions increased from 24.8% among those aged 
<18 to 38.6% among those aged ⩾60. Thus, at older age the per-
centage of chronic antidepressant users appears to be higher. In 
accordance with this notion, the percentage observation time asso-
ciated with episodes of no use which were not followed by a regis-
tered restart declined from 73.7% among those aged <18 years to 
46.6% among those ⩾60 years. These differences in prescription 
pattern necessitate a number of sensitivity analyses (see below).

Analysis of suicide attempts

In Table 3, the number of suicide attempts during episodes of use 
and (intermittent) episodes of no use are given for the different 
age categories. High rates were found at young age and a trend to 
lower rates at older age. As the absolute number of suicide 
attempts was small among those aged <18 years and no large dif-
ference in suicide attempt rates with those aged 18–<25 years 
were found, these age categories were collapsed for the Poisson 
analysis.

The IRR of suicide attempts for episodes of antidepressant 
use compared with episodes of no use decreased from 3.62 
among those aged <25 years to 1.86 among those aged ⩾60 years 
(Table 3, last column). The terms for the interaction {age × epi-
sode} were statistically significant (p<0.001). Similar results 
were found when restricting the analysis to a minority of partici-
pants with a known diagnosis of a depressive disorder (11.1%, 
from available DBCs, not necessarily the diagnosis at the time of 
first prescribed antidepressant): the IRR decreased from 3.06 
(2.24–4.16) for those aged <25 to 1.20 (0.81–1.76) for those aged 
⩾60 years.

The high IRR associated with the young age category became 
somewhat less pronounced when restricting the analysis to epi-
sodes of SSRI use and to those with at least one episode of SSRI 
use (IRR=2.94), but the {age × episode} interaction was still 
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significant (p<0.001) with a vanishing IRR at age ⩾60 years 
(IRR=1.20, 95% CI: 0.83–1.74).

Similar results were found when excluding children younger 
than 12 years of age, and/or when restricting the analysis to those 
with at least two prescriptions for antidepressant, and/or when 
using only the DBC codes for psychiatric consultation in hospital 
for definition of a suicide attempt (data not shown). Furthermore, 
similar results were found when truncating the last episode of no 
use at six months or at three months if it was not followed by a 

registered restart (data not shown). After adjustment for gender, 
ethnic origin, duration since the index and presence of a DBC for 
mental health care, the high IRRs associated with the younger 
age categories became somewhat less pronounced (IRRs=2.48 
and 2.20, respectively), but the {age × episode} interaction was 
still significant (p<0.001).

The higher IRR of attempts at young age was found within 
all strata for the duration since the first prescribed antidepressant 
(<0.5, 0.5–2, 2–5, ⩾5 years) (p value for second order 

Table 1.  Description study cohort 2002–2011.

Age at the start of first episode, years, mean (SD) 49.4 (18.3)  
Age at the start of first episode, years, categories  
<18 2970 1.3%  
18–< 25 13,246 5.7%  
25–<40 65,700 28.3%  
40–<60 86,146 37.0%  
⩾60 64,499 27.7%  
Gender male 83,016 35.7%  
Ethnic origin non-Dutch 74,250 31.9%  
Nature of eps of use per unique patient (number of 
patients/number of eps of AD use)

 

1. Only eps with SSRI 96,675/361,245 41.6/36.9%
2. Only eps with TCA 52,925/144,660 22.8/14.7%
3. Only eps with other AD 30,246/82,090 13.0/8.3%
4. Only eps with combination of ADs 107/150 0.0/0.0%
5. Eps with SSRI and eps with TCA 13,234/80,630 5.7/8.2%
6. Eps with SSRI and eps with other AD 20,381/128,976 8.8/13.1%
7. Eps with TCA and eps with other AD 5895/32,313 2.5/3.3%
8. Eps with SSRI and eps with TCA and eps with other AD 6758/63,431 2.9/6.4%
9. All other combinations of eps 6340/84,935 2.7/8.6%
Total number of patients/ 232,561/ 100/100%
number of episodes of use/ 978,430/
episodes without use of ADs 855,316

eps: episodes; AD: antidepressant; SSRI: selective serotonin reuptake inhibitor; TCA: tricyclic antidepressant.

Table 2.  Description of use of antidepressants by age category (2002–2011).

Age, years <18 18–<25 25–<40 40–<60 60⩾

Percentage of time during episodes 
of AD use associated with:

 

SSRI 71.3% 70.8 66.9 59.5 53.0
TCA 18.7% 9.5 11.4 18.8 27.7
Other AD/combination of ADs 10.0% 19.8 21.7 21.7 19.3
Number of AD prescriptions during  
observation time, % 1 23.9% 19.9 15.7 16.8 21.7
1–10 51.3% 47.5 43.2 39.5 39.7
>10 24.8% 32.7 41.1 43.7 38.6
Percentage of time during the 
observation period associated with:

 

Use of ADs 15.1% 19.4 26.6 33.9 36.5
No use of ADs – intermittent 11.1% 19.6 21.6 19.9 16.7
No use of ADs – not followed by new 
episode of use of AD

73.7% 60.9 51.7 46.0 46.6

AD: antidepressant; SSRI: selective serotonin reuptake inhibitor; TCA: tricyclic antidepressant.
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interaction of {duration × {age × episode}} =0.6852, df=12). 
The IRR for those aged <25 years was even slightly higher for 
the strata of 2–5 and >5 years (IRR=3.47 and IRR=3.42) than for 
the strata of <0.5 and 0.5–2 years (IRR=2.51 and IRR=2.41) 
(data not shown).

Analysis of suicides

In Table 4, the crude suicide rates are shown by age category. 
No suicide events were registered for patients younger than 18 
years. This age category was excluded from the Cox analysis. 
At ages ⩾18 years, episodes of antidepressant use were associ-
ated with considerably higher rates of suicide compared with 
episodes of no antidepressant use. With increasing age there 
was a trend to increasing suicide rates, both during episodes of 
use and during episodes of no use. In the bivariable Cox regres-
sion analysis, the hazard ratio of suicide during episodes of 
antidepressant use compared with episodes of no use decreased 
slightly with increasing age (Table 4, last column). The terms 
for the interaction of {age × episode}, however, were far from 
statistically significant (p>0.46). Similar results were found 
when excluding suicide events with the codes Y10-34 (events 
of undetermined intent) from the analysis (n=26). A similar pic-
ture was found when restricting the analysis to episodes of 
SSRI use: no significant interaction of {age × episode} (p>0.70) 
and a significantly increased hazard ratio at ages ⩾60 years 
(hazard ratio=1.55, 95% CI: 1.01–2.38). The last finding 

contrasted with the vanishing IRR of attempts among SSRI 
users at high age (see above).

Furthermore, similar results were found after adjustment (see 
above), or when restricting the data to those with at least two 
prescriptions for antidepressant or when truncating the last epi-
sode of no use at six months if it was not followed by a restart 
(data not shown).

Discussion
We found high rates of suicide attempts during antidepressant use 
among those aged <25 years, and the IRR of attempts during epi-
sodes of use compared with episodes of no use was statistically 
significantly higher among the young than among those at higher 
age. This age dependency was also found in patients with long-
term history of antidepressant use (first registered antidepressant 
prescription >5 years ago). We found no registered suicides 
among antidepressant users aged <18 years, a trend towards 
higher suicide rates with increasing age, and no significant age 
dependency in the hazard ratio of suicide death in the age catego-
ries ⩾18 years. Thus, these results show an unfavourable asso-
ciation between antidepressants and suicide attempts especially 
at young age, as was also found for the early phases directly fol-
lowing the start of medication (Termorshuizen et  al., 2015). 
These results also show that the increased relative risk of suicide 
attempts at an early age does not translate to a similar age depend-
ency for suicide risk.

Table 3.  Crude suicide rates by episodes of use of antidepressants versus episodes of no use, stratified by age at the start of an episode. Poisson 
regression on suicide attempts (last column): bivariable model with age, episodes of antidepressant use versus no use, and interaction (I×) of {age 
× episode}.

Number of 
persons

Number of 
episodes

Follow-up 
time, years

Number of 
suicide attempts 
DBC 0329-1101/ 
DBC 0313-042

Suicide attempt rate DBC 
0329-1101/ DBC 0313-
042, number/10,000 
person-years (95% CI)

Poisson model IRR 
associated with episodes of 
use compared with episodes 
of no use (95% CI)

<18 years of age  
Episodes of use with AD 1329 2254 718.9 8/9 236.4 (137.7–378.6)  
Episodes of no use 1587 2335 4907.2 12/20 65.2 (44.6–92.0)  
18 –<25 years of age  
Episodes of use with AD 6831 14,590 4408.9 32/95 288.0 (240.1– 342.7) 3.62 (2.84–4.62)a

Episodes of no use 7834 14,363 21,044.8 27/154 86.0 (73.9–99.4) 1.00
25–<40 years of age  
Episodes of use with AD 34,071 107,355 37,112.3 123/337 123.9 (112.8–135.8) 3.16 (2.74–3.66)
Episodes of no use 44,436 109,196 142,619.1 107/427 37.4 (34.3–40.7) 1.00
40–<60 years of age  
Episodes of use with AD 59,167 222,327 90,161.7 138/492 69.8 (64.5–75.5) 2.32 (2.04–2.63)
Episodes of no use 74,243 216,203 231,302.7 179/462 27.7 (25.6–29.9) 1.00
⩾60 years of age  
Episodes of use with AD 46,470 140,910 67,718.4 39/105 21.2 (17.9–25.0) 1.86 (1.47–2.37)
Episodes of no use 56,258 136,474 154,867.4 53/120 11.1 (9.5–12.9) 1.00
Total I× {age-categorized × 

episode}: p<0.001 (df=3)
Episodes of use with AD 183,725 487,436 200,120.3 340/1038 68.8 (65.2–72.5) I× {age-continuous × 

episode}: p<0.001 (df=1)
Episodes of no use 173,494 478,571 554,741.4 378/1183 28.1 (26.7–29.5)  

a The age categories <18 and 18–<25 years were collapsed into one category for the Poisson analysis.
DBC: Diagnose Behandel Combinatie [Diagnostic Treatment Protocols]; CI: confidence interval; IRR: incidence rate ratio; AD: antidepressant.
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Comparison with other studies

If a causal relationship between antidepressants and suicide 
behaviour, especially at young age, is present, this is probably 
restricted to the early stages following the initiation of treatment 
(Morrison and Schwartz, 2014). Several studies show that, 
indeed, the risk of suicide attempts is high shortly after the start 
of antidepressant use (Jick et  al., 2004; Termorshuizen et  al., 
2015; Valuck et al., 2004). However, these findings may reflect 
the severity of the mental disorder in the early phases when anti-
depressants have not yet exerted their beneficial effects. In our 
earlier study, we found much higher pre-treatment levels of sui-
cide attempts among the young than among the elderly 
(Termorshuizen et  al., 2015). The present study contributes to 
these findings by showing that the unfavourable association 
between antidepressant use and suicide attempts at a young age is 
not restricted to the early phases after the first antidepressant pre-
scription. This finding is not consistent with the presence of a 
causal relationship between antidepressants and suicide attempts 
but instead suggests confounding by indication as explanation.

Prospectively measuring suicidal thoughts and behaviour by 
means of standardized rating scales such as were used in a recent 
re-analysis of randomized placebo-controlled trials of fluoxetine 
and venlafaxine may give a valid picture of suicide behaviour 
during use of antidepressants (Gibbons et al., 2012). This analy-
sis did not show an unfavourable effect of treatment with antide-
pressants on suicide ideation/attempts among the young. 
However, a favourable treatment response with reduction of 

depressive symptoms was also not associated with a concomitant 
reduction of suicide behaviour risk, contrary to expectation. This 
contrasted with the findings among adults. These results suggest 
that treatment with antidepressants does not pave the way for sui-
cide behaviour, but that antidepressants may be less effective in 
preventing this at young age. The lower effectiveness at young 
age may also explain the age dependency in the IRR of suicide 
attempts observed in the present study. This lower effectiveness 
may also be explained by lower adherence to treatment at young 
age or by a higher risk of treatment resistance associated with 
more severe clinical symptoms among younger patients before 
getting antidepressants prescribed.

In the study by Simon et al., in which health insurance data of 
65,103 health plan members diagnosed with a depressive disor-
der and with at least one episode of prescribed antidepressant 
during 1992–2003 were analysed, a substantial reduction in sui-
cide attempt risk after treatment initiation was not associated 
with a similar reduction in suicide risk (Simon et al., 2006). In the 
cohort study by Tiihonen et al. among 15,390 high-risk patients 
in Finland with a previous suicide attempt, using a nationwide 
computerized database on hospital admissions and medication 
prescriptions, current antidepressant use was associated with a 
significantly increased risk of suicide attempts, but not of suicide 
(Tiihonen et al., 2006). These studies show that suicide attempts 
and suicides are distinct phenomena (Fergusson et al., 2005) and 
are in accordance with the diverging patterns for suicide attempts 
and suicide death found in the current and in our earlier study 
(Termorshuizen et al., 2015).

Table 4.  Crude suicide attempt rates by episodes of use of antidepressants versus episodes of no use, stratified by age at the start of an episode. 
Cox regression on suicides (last column): bivariable model with age, episodes of antidepressant use versus no use, and interaction (I×) of {age × 
episode}.

Number of 
persons

Number of 
episodes

Follow-up 
time, years

Number of 
suicides

Suicide rate, 
number/10,000 
person-years (95% CI)

Cox model Hazard ratio associated 
with episodes of use compared 
with episodes of no use (95% CI)

<18 years of age  
Episodes of use with AD 2970 5348 1608.1 0 0.0  
Episodes of no use 2521 4508 8830.5 0 0.0  
18–<25 years of age  
Episodes of use with AD 13,864 31,033 9624.3 5 5.2 (1.6–12.1) 2.70 (0.77–9.36)a

Episodes of no use 12,546 26,681 38,366.8 5 1.3 (0.4–3.0) 1.00
25–<40 years of age  
Episodes of use with AD 69,386 242,704 85,972.7 66 7.6 (5.9–9.7) 2.23 (1.56–3.18)
Episodes of no use 64,885 212,568 228,720.1 61 2.6 (2.0–3.4) 1.00
40–<60 years of age  
Episodes of use with AD 98,822 431,925 173,532.9 165 9.5 (8.1–11.0) 2.21 (1.74–2.82)
Episodes of no use 94,224 380,162 327,896.7 119 3.6 (3.0–4.3) 1.00
⩾60 years of age  
Episodes of use with AD 72,860 267,420 120,069.1 96 8.0 (6.4–9.7) 1.97 (1.44–2.68)
Episodes of no use 67,168 231,397 206,889.0 73 3.5 (2.7–4.4) 1.00
Total I× {age-categorized × episode}: 

p=0.9063 (df=3)
Episodes of use with AD 232,561 978,430 390,807.2 332 8.5 (7.6–9.4) I× {age-continuous × episode}: 

p=0.4664 (df=1)
Episodes of no use 218,036 855,316 810,703.3 258 3.1 (2.8–3.6)  

a The age category <18 years was excluded from the Cox analysis.
CI: confidence interval; AD: antidepressant.
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Strengths and limitations

Patients often switch from one antidepressant to another or stop 
temporarily, and, thus, the comparison of episodes of use with 
episodes of no use is relevant for the treatment trajectories over 
extended periods of time. Analyses of large administrative data-
bases like the present study are important to assess the risk of 
suicide during antidepressant use, as the number of registered 
fatal suicide attempts in the trials underlying the FDA warnings 
included only a very few cases (N=8 in the adult, none in the 
paediatric studies) (Stone et al., 2009). Differences in prescrip-
tion patterns of antidepressant across age categories were taken 
into account by performing a number of sensitivity analyses. By 
truncating long episodes of no use and by excluding patients with 
only one prescription, we explored whether the effects of episode 
and the interaction with age were due to possible overrepresenta-
tion of those with lower tendency towards suicide behaviour in 
the observation time during episodes of no use.

An important limitation is that diagnoses related to prescrip-
tion of antidepressants were not taken into account. Differences 
in diagnoses and severity may explain the differences found 
between the age categories. Even if the age dependency for sui-
cide attempts is fully explained by confounding by indication, the 
more remarkable and stronger is the finding of no parallel age 
dependency for suicide as cause of death.

A number of suicide attempts has probably been missed as only 
a part of the attempts (about one-third) get medical attention and 
are followed by treatment (Eaton et al., 2012). In addition, a num-
ber of as such defined attempts in our study may have been mis-
classified, especially those that were related to a DBC code for 
diagnosis of (auto-)intoxication. Still, poisoning by toxic sub-
stances is the most common method of suicide attempt leading to 
hospital admission and may be regarded as a valid indicator of sui-
cide attempts in population-based studies (Lu et al., 2014; Patrick 
et al., 2010). Furthermore, similar results were found when restrict-
ing the analysis for attempts to the appropriate DBC codes for psy-
chiatric consultation. Establishment of suicide attempts using 
administrative data is prone to underestimation and misclassifica-
tion and this introduces a source of uncertainty. Even if a lower 
level of underestimation at young age is present, this does not yet 
explain the observed age dependency in the contrast of suicide 
attempt risk between episodes of use versus episodes of no use.

Another limitation is that our study was restricted to one 
country, the Netherlands. Various studies show that differences in 
the distributions of symptoms and associated suicide risk within 
the spectrum of depressive disorders across countries are present 
(Jeon et al. 2013, 2014), for example, the higher prevalence of 
melancholic features and lower experience of depressed mood 
among Korean patients compared with American patients with 
Major Depressive Disorder may be associated with poorer treat-
ment response and/or selection of patients at more advanced 
stages of their disease, which may lead to a higher risk of suicide 
behaviour during use of antidepressants (Jeon et  al., 2014). 
Studies into cross-cultural differences are needed to evaluate the 
influence of psychopharmacological treatment on suicide behav-
iour in different populations.

In conclusion, an experimental placebo-controlled study with 
an enormous number of participants over a broad age range and 
with well-designed longitudinal data collection would be needed 
to settle the debate on the existence of a causal link between 

antidepressants and suicide (attempts) definitely. As ethical and 
practical considerations preclude the implementation of such a 
trial, additional data from observational studies are important 
(Meyer et  al., 2010). The present study contributes to earlier 
RCTs and observational studies by confirming that young 
patients using antidepressants are of particular concern. The 
higher risk of attempts at young age, however, is not necessarily 
caused by antidepressants and, most importantly, is not accompa-
nied by a similar risk of suicide.

Acknowledgements
The authors thank the Netherlands Foundation for Mental Health and the 
Netherlands Organization for Health Research and Development for 
financial support of this project. The Netherlands Foundation for Mental 
Health and the Netherlands Organization for Health Research and 
Development had no further role in study design; in the collection, analy-
sis and interpretation of the data; in the writing of the report; and in the 
decision to submit the paper for publication. The authors thank Statistics 
Netherlands (Centraal Bureau voor de Statistiek, CBS) and Health 
Insurance Company Achmea for kindly providing the data necessary for 
the study. The authors thank Henk Evers (Achmea Health Insurance, The 
Netherlands) for data-management and support in preparation of the 
analysis files.

Declaration of Conflicting Interests
The authors declared no potential conflicts of interest with respect to the 
research, authorship, and/or publication of this article.

Funding
The authors disclosed receipt of the following financial support for the 
research, authorship, and/or publication of this article: This work was 
supported by the Netherlands Foundation for Mental Health (grant num-
ber 2012 6673) and the Netherlands Organization for Health Research 
and Development (grant number 836022003).

References
Barbui C and Patten SB (2014) Antidepressant dose and the risk of delib-

erate self-harm. Epidemiol Psychiatr Sci 23: 329–331.
Cleves MA, Gould WW and Gutierrez RG (2004) An introduction to sur-

vival analysis in STATA. 3rd ed. Texas: STATA Press.
Donovan S, Kelleher MJ, Lambourn J, et al. (1999) The occurrence of 

suicide following the prescription of antidepressant drugs. Arch Sui-
cide Res 5: 181–192.

Eaton DK, Kann L, Kinchen S, et al. (2012) Youth risk behavior surveil-
lance – United States, 2011. MMWR Surveill Summ 61: 1–162.

Fergusson D, Doucette S, Glass KC, et al. (2005) Association between 
suicide attempts and selective serotonin reuptake inhibitors: System-
atic review of randomised controlled trials. BMJ 330: 396.

Gibbons RD, Brown CH, Hur K, et  al. (2007) Early evidence on the 
effects of regulators’ suicidality warnings on SSRI prescriptions 
and suicide in children and adolescents. Am J Psychiatry 164: 1356–
1363.

Gibbons RD, Brown CH, Hur K, et  al. (2012) Suicidal thoughts and 
behavior with antidepressant treatment: Reanalysis of the random-
ized placebo-controlled studies of fluoxetine and venlafaxine. Arch 
Gen Psychiatry 69: 580–587.

Gusmao R, Quintao S, McDaid D, et al. (2013) Antidepressant utilization 
and suicide in Europe: An ecological multi-national study. PLoS One 
8: e66455.

Hammad TA, Laughren T and Racoosin J (2006) Suicidality in pediatric 
patients treated with antidepressant drugs. Arch Gen Psychiatry 63: 
332–339.



Termorshuizen et al.	 1007

Jeon HJ, Peng D, Chua HC, et al. (2013) Melancholic features and hostil-
ity are associated with suicidality risk in Asian patients with major 
depressive disorder. J Affect Disord 148: 368–374.

Jeon HJ, Walker RS, Inamori A, et al (2014) Differences in depressive 
symptoms between Korean and American outpatients with major 
depressive disorder. Int Clin Psychopharmacol 29: 150–156.

Jick H, Kaye JA and Jick SS (2004) Antidepressants and the risk of sui-
cidal behaviors. JAMA 292: 338–343.

Lu CY, Zhang F, Lakoma MD, et al. (2014) Changes in antidepressant 
use by young people and suicidal behavior after FDA warnings 
and media coverage: Quasi-experimental study. BMJ 348: g3596.

McCain JA (2009) Antidepressants and suicide in adolescents and adults: A 
public health experiment with unintended consequences? P T 34: 355–378.

Martinez C, Rietbrock S, Wise L, et al. (2005) Antidepressant treatment 
and the risk of fatal and non-fatal self harm in first episode depres-
sion: Nested case–control study. BMJ 330: 389.

Meyer RE, Salzman C, Youngstrom EA, et al. (2010) Suicidality and risk of 
suicide – definition, drug safety concerns, and a necessary target for drug 
development: A consensus statement. J Clin Psychiatry 71: 1040–1046.

Miller M, Swanson SA, Azrael D, et al. (2014) Antidepressant dose, age, 
and the risk of deliberate self-harm. JAMA Intern Med 174: 899–909.

Morrison J and Schwartz TL (2014) Adolescent angst or true intent? Sui-
cidal behavior, risk, and neurobiological mechanisms in depressed 
children and teenagers taking antidepressants. Int J Emerg Ment 
Health 16: 247–250.

Olfson M, Marcus SC and Shaffer D (2006) Antidepressant drug therapy 
and suicide in severely depressed children and adults: A case–control 
study. Arch Gen Psychiatry 63: 865–872.

Patrick AR, Miller M, Barber CW, et al. (2010) Identification of hospi-
talizations for intentional self-harm when E-codes are incompletely 
recorded. Pharmacoepidemiol Drug Saf 19: 1263–1275.

Preskorn SH (1997) Clinically relevant pharmacology of selective 
serotonin reuptake inhibitors. An overview with emphasis on phar-
macokinetics and effects on oxidative drug metabolism. Clin Phar-
macokinet 32(Suppl. 1): 1–21.

Rabe-Hesketh S and Skrondal A (2005) Counts. In: Multilevel and 
longitudinal modeling using STATA. 1st ed. Texas: STATA Press, 
pp.181–216.

Simon GE, Savarino J, Operskalski B, et al. (2006) Suicide risk during 
antidepressant treatment. Am J Psychiatry 163: 41–47.

Stone M, Laughren T, Jones ML, et  al. (2009) Risk of suicidality in 
clinical trials of antidepressants in adults: Analysis of proprietary 
data submitted to US Food and Drug Administration. BMJ 339: 
b2880.

Termorshuizen F, Palmen SJ and Heerdink ER (2015) Suicide behavior 
before and after the start with antidepressants: A high persistent risk 
in the first month of treatment among the young. Int J Neuropsycho-
pharmacol 19: pii: pyv081.

Tiihonen J, Lonnqvist J, Wahlbeck K, et al. (2006) Antidepressants and 
the risk of suicide, attempted suicide, and overall mortality in a 
nationwide cohort. Arch Gen Psychiatry 63: 1358–1367.

Valuck RJ, Libby AM, Sills MR, et al. (2004) Antidepressant treatment 
and risk of suicide attempt by adolescents with major depressive dis-
order: A propensity-adjusted retrospective cohort study. CNS Drugs 
18: 1119–1132.


