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suicide (15–17) have been male gender, family history of 
suicide, hopelessness, suicidal ideation, psychotic symp-
toms, comorbid personality disorders, alcohol depen-
dence or misuse, and anxiety disorders. In a comprehen-
sive review of prospective studies of suicidal behavior, 
past suicidal behavior, recurrent or refractory depression, 
and comorbid alcoholism were the most robust predictors 
(4). The paradigmatic stress-diathesis model by Mann et 
al. (10, 13) conceptualizes suicidal acts as the outcome of 
the balance between trait- and state-related predisposing 
and protective factors.

The stress-diathesis model is a valid conceptual frame-
work, but it has one significant limitation: it does not ac-
count for the role of time. As we have shown elsewhere 
(18), temporal variations in risk states, such as depression, 
and time spent in them are likely to be important deter-
minants of cumulative overall risk for suicidal acts. To our 
knowledge, no previous long-term study on major depres-
sive disorder has linked information on suicide attempts 
to patients’ concurrent clinical state and cumulative ex-
posure to risk states. Longitudinal studies combining life 

The worst possible outcome of major depressive dis-
order is suicide. Among inpatients, the risk of completed 
suicide is as high as 20-fold compared with the normal 
population (1). Approximately one-half of those who com-
plete suicide have attempted suicide at least once before 
(2). The lifetime risk of a nonfatal suicide attempt in major 
depressive disorder is estimated at 16%–40% (3, 4). Suicide 
attempts are an important proxy outcome when investi-
gating risk factors for suicide.

In earlier studies, risk factors for suicide attempts (3–14) 
have included a history of attempt by the patient or suicide 
in the family (3, 5–10), female gender (10), younger age (7, 
11), presence of an episode of major depression (9), early 
age at onset (3), severe or recurrent depression or failure to 
achieve remission (8, 9), hopelessness (7, 10), suicidal ide-
ation (7, 10, 13), melancholia (4), psychotic symptoms (4, 
14), comorbid personality disorder (especially borderline 
personality disorder) (10), alcohol dependence or misuse 
(3, 5–7, 10, 11), chronic physical illness (5), aggressive or 
impulsive traits (3, 6, 7, 10, 13), cigarette smoking (7, 10), 
and social factors (3, 8, 10–12). Risk factors for completed 
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Objective: Prospective long-term studies 
of risk factors for suicide attempts among 
patients with major depressive disorder 
have not investigated the course of illness 
and state at the time of the act. There-
fore, the importance of state factors, par-
ticularly time spent in risk states, for over-
all risk remains unknown.

Method: In the Vantaa Depression Study, 
a longitudinal 5-year evaluation of psychi-
atric patients with major depressive disor-
der, prospective information on 249 pa-
tients (92.6%) was available. Time spent 
in depressive states and the timing of 
suicide attempts were investigated with 
life charts.

Results: During the follow-up assessment 
period, there were 106 suicide attempts 
per 1,018 patient-years. The incidence 
rate per 1,000 patient-years during major 
depressive episodes was 21-fold (N=332 
[95% confidence interval [CI]=258.6–
419.2]), and it was fourfold during par-
tial remission (N=62 [95% CI=34.6–92.4]) 
compared with full remission (N=16 [95% 

CI=11.2–40.2]). In the Cox proportional 
hazards model, suicide attempts were 
predicted by the months spent in a ma-
jor depressive episode (hazard ratio=7.74 
[95% CI=3.40–17.6]) or in partial remis-
sion (hazard ratio=4.20 [95% CI=1.71–
10.3]), history of suicide attempts (haz-
ard ratio=4.39 [95% CI=1.78–10.8]), age 
(hazard ratio=0.94 [95% CI=0.91–0.98]), 
lack of a partner (hazard ratio=2.33 [95% 
CI=0.97–5.56]), and low perceived social 
support (hazard ratio=3.57 [95% CI=1.09–
11.1]). The adjusted population attribut-
able fraction of the time spent depressed 
for suicide attempts was 78%.

Conclusions: Among patients with ma-
jor depressive disorder, incidence of sui-
cide attempts varies markedly depending 
on the level of depression, being highest 
during major depressive episodes. Al-
though previous attempts and poor social 
support also indicate risk, the time spent 
depressed is likely the major factor deter-
mining overall long-term risk.

Incidence and Predictors of Suicide Attempts in DSM–IV 
Major Depressive Disorder: A Five-Year Prospective Study
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disorder and included in the study. All baseline interviewers re-
ceived relevant training by a World Health Organization certified 
training center. Diagnostic reliability was investigated using 20 
videotaped diagnostic interviews. The kappa coefficient for major 
depressive disorder was 0.86 (range=0.58–1.0), with a 95% agree-
ment rate. The Structured Clinical Interview for DSM–III–R per-
sonality disorders (SCID–II) was used to assess diagnoses on axis 
II (23). The baseline measurements were the 17-item Hamilton 
Depression Rating Scale (HAM–D) (24), 21-item Beck Depression 
Inventory (BDI) (25), Beck Anxiety Inventory (26), Beck Hopeless-
ness Scale (27), Beck Scale for Suicide Ideation (28), Social and 
Occupational Functioning Assessment Scale (29), Social Adjust-
ment Scale–Self-Report (30), Interview for Recent Life Events (31), 
Interview Measure of Social Relationships (32), Perceived Social 
Support Scale–Revised (33), and Eysenck Personality Inventory 
(34). In addition, the number of chronic medical disorders (axis 
III) was investigated with a checklist.

Follow-Up Evaluation

After baseline, subjects were investigated at 6 months, 18 
months, and 5 years. Of the 269 subjects with current major de-
pressive disorder initially included in the study, 229 participated 
in the 6-month follow-up evaluation, 207 in the 18-month follow-
up evaluation, and 182 in the 5-year follow-up evaluation. All 
available medical and psychiatric records were used to comple-
ment the interview data. The subjects were prospectively fol-
lowed up with a life chart, and BDI items were rated monthly until 
month 6. The outcome of major depressive disorder and comor-
bid disorders was then investigated at 6 and 18 months using re-
peated Schedules for Clinical Assessment in Neuropsychiatry and 
SCID–II interviews. In the 5-year follow-up interview, we used the 
Structured Clinical Interview for DSM–IV–TR Axis I Disorders (35) 
instead of the Schedules for Clinical Assessment in Neuropsy-
chiatry. All observer and self-report scales were included at the 
follow-up assessments.

The diagnoses and timing of depressive episodes were based 
on the aforementioned structured interviews as well as patient 
records. A graphic life chart was created after reviewing with 
the subject all information from the follow-up period. The life 
chart was based on DSM–IV criteria and definitions. In addi-
tion to symptom ratings and visits with attending personnel, we 
also inquired about change points in psychopathological states, 
using probes related to important life events, to improve the ac-
curacy of the assessment. Our life chart method was similar, but 
not identical, to the Longitudinal Interval Follow-Up Evaluation 
methodology developed by Keller et al. (36) and used in the Col-
laborative Depression Study of the National Institute of Mental 
Health. Time after the first baseline interview was divided into the 
following three periods: 1) full remission (none of the nine major 
depressive episode criteria symptoms), 2) partial remission (one 
to four of the nine symptoms), and 3) major depressive episode 
(five or more of the nine symptoms). Occurrence of a suicide at-
tempt before the baseline interview and during the follow-up 
evaluation was based on both the interview and psychiatric re-
cords. The attempts were timed and placed on the life chart. By 
definition, a suicide attempt had to involve at least some degree 
of intent to die.

Information on 249/269 subjects (92.6%) was included in the 
analyses of risk of suicide attempts. Those dropping out were sub-
jects who did not participate in any follow-up evaluation (N=20). 
In addition, over the 5-year follow-up assessment period, 29 sub-
jects were diagnosed with bipolar disorder, one was diagnosed 
with schizophrenia, and two were diagnosed with schizoaffective 
disorder. These subjects remained in the cohort until they were 
censored at the change of diagnosis. By the end of the 5-year 
evaluation period, 10 subjects had died, one with bipolar dis-
order. The median follow-up time was 5.2 years (SD=2.0) from 

chart methodology with precise timing of attempts are 
scarce. Thus, the relative importance (effect size) of state 
versus trait factors has remained elusive. In addition, most 
previous studies exhibited other epidemiologically impor-
tant limitations, having been conducted within predomi-
nantly inpatient settings (3, 5, 6, 9, 10, 12, 13, 17), having 
relatively small sample sizes (5, 9, 14), or having investi-
gated populations with diagnostically mixed affective dis-
orders (6, 7, 15, 16). Therefore, the generalizability of their 
findings to other settings or populations or their power to 
detect risk factors may be limited.

We have previously reported factors associated with 
suicidal ideation and suicide attempts cross-sectionally 
as well as an 18-month analysis of longitudinal variations 
in the risk of suicide attempts among psychiatric patients 
with major depressive disorder (8, 11). The risk of attempts 
was almost eightfold during major depressive episodes 
compared with periods of full remission and effectively 
predicted by the time spent depressed, previous suicide 
attempts, and lack of a partner. In another study (Jorvi Bi-
polar Study), we found the incidence of attempts to vary 
markedly between illness phases among bipolar disorder 
patients, with mixed and depressive phases involving the 
highest risk per time, and time spent in high-risk illness 
phases to be the major determinant of overall risk for sui-
cide attempts among these patients (18).

In the present prospective 5-year study, our aim was to 
investigate variations in incidence of attempted suicide 
among patients in major depressive episodes, partial remis-
sion, and full remission and whether other risk and protec-
tive factors modify this risk. We hypothesized that the rate 
of incidence would be highest during major depressive epi-
sodes and that comorbid substance use, cluster B personal-
ity and anxiety disorders, perceived level of social support, 
and previous suicide attempts would influence the risk.

Method
The Vantaa Depression Study is a collaborative depression 

research project conducted by the Mood, Depression, and Sui-
cidal Behavior Unit of the National Institute for Health and Wel-
fare, Helsinki, Finland, and the Department of Psychiatry, Peijas 
Medical Care District, Vantaa, Finland (19). The Department of 
Psychiatry at Peijas Hospital provides secondary care psychiatric 
services to all residents of Vantaa (169,000 inhabitants in 1997). 
The Ethics Committee of Helsinki University Central Hospital ap-
proved the study protocol. The background and methodology of 
the Vantaa Depression study have been reported in detail else-
where (19–21).

Screening and Baseline Evaluation

In the first phase of the study, 806 psychiatric patients were 
screened for the presence of depressive symptoms during an 
18-month period, starting from February 1, 1997. Of the 703 
eligible subjects, 542 (77%) agreed to participate and gave their 
written informed consent after the procedure had been fully ex-
plained (19). In the second phase, a researcher, using the World 
Health Organization Schedules for Clinical Assessment in Neu-
ropsychiatry, 2.0 (22), interviewed these consenting patients, 269 
of whom were diagnosed as having DSM–IV major depressive 
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Results

Incidence of  Suicide Attempts

During the 5-year follow-up assessment period, 14.5% 
of subjects (N=36/249) attempted suicide at least once. 
Of these, more than one-half (N=19/249) attempted 
suicide at least twice, one attempted eight times, and 
one attempted 13 times. Altogether, there were 106 sui-
cide attempts per 1,017.9 patient-years (incidence: 
N=104.1 per 1,000 patient-years [95% confidence interval 
[CI]=86.0–127.1]). The incidence rate was comparable for 
women and men (N=111 [range=92.2–134.8] versus N=83 
[range=65.9–102.7]; z=–0.55, p=0.58). Of the attempts, 73% 
(N=73/100) took place during a major depressive epi-
sode, 19% (N=19/100) during partial remission, and 8% 
(N=8/100) during full remission. The timing of six attempts 
was uncertain (i.e., one patient made several attempts), 
all of which could not be precisely timed. One attempt 
occurred during antidepressant-induced hypomania. 
Figure 1 presents the incidence rate of suicide attempts 
during major depressive episodes, partial remission, and 
full remission. The total time spent in a major depressive 
episode was 219.6 patient-years, time in partial remission 
was 308.4 patient-years, and time in full remission was 
489.6 patient-years. Thus, the incidence rate during major 
depressive episodes was 332 per 1,000 patient-years (95% 
CI=258.6–419.2), the rate during partial remission was 62 
per 1,000 patient-years (95% CI=34.6–92.4), and the rate 
during full remission was 16 per 1,000 patient-years (95% 
CI=11.2–40.2). The risk of suicide attempts was highest 
during the first year of observation, with a rate of 219.4 
per 1,000 patient-years (95% CI=191.3–250.5). The rate of 
risk was 84.9 per 1,000 patient-years during the second 
year (95% CI=67.9–105.1), 114.2 during the third year (95% 
CI=94.2–137.2), 68.9 during the fourth year (95% CI=53.7–

baseline, with 1,017.9 patient-years altogether. Compared with 
participants who remained in the study, at baseline those drop-
ping out were younger (mean age: 33.0 years [SD=9.1] versus 40.1 
years [SD=11.0]; t=2.81, p=0.005), had a lower age at onset (mean 
age: 27.1 years [SD=8.8] versus 31.8 years [SD=12.7]; t=2.22, 
p<0.04), more often had dysthymia (35.0% versus 10.0%; c2=11.0, 
df=1, p=0.001) and panic disorder with agoraphobia (20.0% ver-
sus 6.4%; c2=4.96, df=1, p<0.03), had more antisocial personality 
disorder symptoms (z=–2.73, p=0.006), perceived less social sup-
port (t=2.01, p<0.05), were more often unemployed (70.0% versus 
37.9%; c2=7.93, df=1, p=0.005), and were less often married or co-
habiting (80.0% versus 47.4%; c2=7.87, df=1, p=0.005). However, 
the dropouts did not differ in terms of suicide attempts or suicidal 
ideation at baseline or before entry.

Statistical Analyses

Subjects who attempted suicide during the follow-up period 
were compared with subjects who did not, using the chi-square 
test with Yates’ continuity correction or Fisher’s exact test as 
appropriate. In comparisons of continuous variables, the two-
sample t test was used for variables with normal distribution, 
and the Mann-Whitney and Kruskal-Wallis tests were used for 
non-normal distribution. Our multivariate analyses were based 
on the hypotheses. After detailed univariate analyses, we chose 
predictors for our final models by considering their clinical and 
statistical validity, significance, and relevance in representing a 
domain of risk factors. We omitted the statistically nonsignificant 
variables from the final models, but the analyses were adjusted 
for age and gender.

The Poisson regression model was used to investigate univari-
ate rate ratio for explanatory variables for suicide attempts. Cox 
proportional hazards regression model was used to investigate 
association between time varying and fixed (time invariant) ex-
planatory variables and hazards of suicide attempts. The asso-
ciation between the concurrent level of depression (full remis-
sion, partial remission, or major depressive episode) and suicide 
attempts in the life chart was analyzed using the level of depres-
sion as a time varying covariate. We included a simple random 
effects (frailty) term in the Cox model to take into account varia-
tion between individuals (37). For each individual, the follow-up 
assessment was divided into time periods in which the value of 
the time varying variable (i.e., level of depression) was constant. 
Thus, the follow-up evaluation consisted of several contiguous 
time periods, each defined by a specific entry and exit time. Be-
cause there were several observations (time periods) for the same 
individual, robust sandwich variance estimator was used. In the 
model, suicide attempts before follow-up assessment, suicide 
ideation at baseline, highest values for the Beck Anxiety Inven-
tory and HAM–D measurements, psychotic features, alcohol use 
disorders, number of cluster B symptoms (suicide item exclud-
ed), marital status, hopelessness (Beck Hopelessness Scale rat-
ing), perceived social support, and size of social network (during 
the episode of lowest depression) were used as fixed covariates. 
For continuous variables (age; HAM–D, Beck Anxiety Inventory, 
and Beck Hopelessness Scale ratings; perceived social support; 
and size of social network), hazard ratios were calculated for 
10-unit increments. The interactions between the time varying 
phase and other risk factors were tested using the Cox model 
with the likelihood ratio test. The results of the Cox model are 
presented as hazard ratios. The model describes how the hazard 
of event (suicide attempt) is predicted by the current values of 
explanatory variables. The population attributable fraction was 
calculated by comparing the time in major depressive episodes 
with other phases and using a formula for multicategory expo-
sures (38). The Statistical Package for Social Sciences software, 
version 17.0 (SPSS, Inc., Chicago), and an R package (R Develop-
ment Core Team, Vienna, Va.) were used.

FIGURE 1. Incidence of Suicide Attempts Among Depressed 
Patients During Major Depressive Episodes, Partial Remis-
sion, and Full Remission in a 5-Year Prospective Follow-Up 
Studya
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TABLE 1. Differences Between Depressed Patients Who Did and Did Not Attempt Suicide in a 5-Year Prospective Follow-Up 
Studya

Characteristic
Patients Not Attempting 

Suicide (N=213)
Patients Attempting 

Suicide (N=36) All Patients (N=249) Analysis

N % N % N % p
Sociodemographic features
Gender

Male 56 26.3 8 22.2 64 25.7
Female 157 73.7 28 77.8 185 74.3

Married or cohabitating 117 54.9 14 38.9 131 52.6 0.08
Income (lower) 84 43.3 20 64.5 104 46.2 0.03
Employed 130 62.5 21 60.0 151 62.1
Professional education 85 39.9 12 33.3 97 39.0
Outpatient status 185 86.9 23 63.9 208 83.5 0.001
Clinical features
Psychosis during follow-up evaluation 25 11.7 11 30.6 6 14.5 0.003
Melancholia 78 36.6 14 38.9 92 36.9
Atypical 21 9.9 1 2.8 22 8.8
Suicide ideation prior to study entry 131 61.5 28 80.0 159 64.1 0.03
Suicide attempt prior to study entry 63 29.6 22 61.1 85 34.1 <0.001
Comorbidity
Axis I disorder during follow-up evaluation 138 64.8 24 66.7 162 65.1
Dysthymia 23 10.8 2 5.6 25 10.0
Anxiety disorder 120 56.3 22 61.1 142 57.0
Alcohol use disorder during follow-up evaluation 71 33.3 24 66.7 95 38.2 <0.001
Axis II disorder during follow-up evaluation 114 53.5 26 72.2 140 56.2 0.04

Mean SD Mean SD Mean SD p
Sociodemographic features
Age (years) 40.8 11.1 36.2 10.0 39.6 11.1 0.02
Clinical features
Age at onset (years) 32.2 12.9 29.6 11.3 31.5 12.5
Number of previous depressive episodes 1.7 2.7 1.9 3.7 1.7 2.7
HAM–D scoreb 19.3 16.2 23.4 7.6 19.7 6.5 <0.001
BDI scoreb 27.2 8.2 31.7 8.8 27.9 8.4 0.003
Beck Anxiety Inventory scoreb 24.2 10.9 29.2 11.5 24.7 10.9 0.01
Beck Scale for Suicide Ideation score 5.1 7.1 12.5 9.9 6.4 8.1 <0.001
Beck Hopelessness Scale scorec 6.1 4.7 8.7 6.0 6.9 5.1 0.020
Social and Occupational Functioning Assessment 

Scale score
52.7 10.5 48.2 12.5 51.8 10.9 0.02

Suicide attempts prior to study entry 0.6 1.7 1.7 3.6 0.7 2.0 <0.001
Comorbidity
Cluster A symptoms 2.3 2.5 3.4 2.6 2.5 2.6 0.01
Cluster B symptoms 3.8 4.3 5.1 6.0 4.1 4.8
Cluster C symptoms 5.9 4.5 6.5 4.0 6.0 4.5
Psychiatric disorders 2.9 1.7 3.6 2.1 3.1 1.8 0.03
Current somatic diseases 0.6 1.1 0.4 0.8 0.6 1.1
Psychosocial and personality factors
Perceived social supportc 43.3 25.7 39.3 13.9 41.9 13.3
Size of social networkc 7.9 74.3 5.9 2.9 7.5 3.8 0.002
Negative life eventsd 39.6 11.1 9.3 4.6 8.5 4.5
Neuroticisme 17.2 4.0 18.1 2.9 17.4 3.9
Extroversione 101.1 4.6 9.4 4.4 10.0 4.6
a Categorical variables were determined using chi-square tests with Yates’ continuity correction or Fisher’s exact test when the expected cell 

count was less than five in the 2×2 table. Continuous variables were determined using two-sample t tests for normal distribution or Mann-
Whitney and Kruskal-Wallis tests for non-normal distribution. (Data indicate baseline values if not otherwise specified.)

b Maximum score during the follow-up period.
c When lowest HAM–D score was observed during the follow-up period.
d Interview for Recent Life Events score (objective measure of negative impact of adverse life events).
e Eysenck Personality Inventory score (for dimensions of neuroticism and extroversion).
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In the Cox proportional hazards model, after removing 
nonsignificant variables, suicide attempts were predicted 
by 1) time spent in major depressive episodes, 2) time 
spent in partial remission, 3) previous suicide attempt, 4) 
age, and 5) lower perceived social support. In this model, 
time spent depressed was the most robust predictor, in-
creasing the risk nearly eightfold (Table 2). Incorporating 
individual frailty in the model, the variance of random 
effect was 3.77, with a p value <0.001 (e.g., relatively high 
compared with fixed effects), indicating a significant indi-
vidual variance. We detected no significant interaction be-
tween high-risk time periods (major depressive episodes) 
and other risk factors. The adjusted population attribut-
able fraction of time spent in major depressive episodes 
for suicide attempts was 78% (95% CI=59–86).

Discussion

During a long-term follow-up evaluation of psychiatric 
patients with major depressive disorder, three-fourths of 
suicide attempts took place during major depressive epi-
sodes. The incidence rate of attempts was 21-fold during 

87.3), and 45.0 during the fifth year (95% CI=32.8–60.2). 
The proportion of time spent in major depressive epi-
sodes per follow-up year was also highest during the first 
year of observation (mean: 3.9 months [SD=3.6]), declin-
ing thereafter during the second to sixth year (mean: 2.5, 
2.1, 2.1, 1.3, 1.5 months, respectively [SD=4.1, 3.5, 3.6, 2.2, 
3.6]). In the Poisson analyses, the risk ratio of suicide at-
tempts during depressive episodes (linear effect per year) 
was 0.88 (95% CI=0.76–1.02). The risk ratio during periods 
not depressed (combined full and partial remission) was 
0.55 (95% CI=0.40–0.75). Thus, the risk of attempts in de-
pressive episodes relative to time remained unchanged, 
but during the other periods it declined over the 5 years.

Factors Associated With High Incidence of  Suicide 
Attempts

Patients who attempted suicide during the follow-up 
period differed significantly from those who did not in 
terms of age; inpatient status; severity of depression; lev-
els of suicidal ideation, hopelessness, and anxiety; func-
tional ability; comorbidities; perceived social support; size 
of social network; and income level (Table 1).

TABLE 2. Suicide Attempts Among Depressed Patients During a 5-Year Prospective Follow-Up Study

Characteristic

Suicide Data

Analysis

Poisson Regression Model 
(Unadjusted)

Cox Proportional Hazards  
Regression Model (Adjusted)a

Attemptsb
Patient-

Years Incidence Rate Ratioc 95% CI
Hazard 
Ratiod 95% CI p

Age 0.94 0.91–0.98 0.006
Gender

Male 20 241.6 0.083 1.00 1.00
Female 86 776.3 0.111 1.34 0.82–2.18 1.69 0.54–5.26 0.36

Psychotic features
Yes 98 961.8 0.102 1.00 1.00
No 8 56.1 0.143 1.40 0.68–2.88 1.10 0.19–6.18 0.92

Alcohol dependence/abuse
Yes 67 817.6 0.082 1.00 1.00
No 39 200.4 0.195 2.38 1.60–3.52 1.22 0.43–3.46 0.71

Perceived Social Support Scale– 
Revised score (range)
0–35 71 374.0 0.190 1.00 1.00
36–49 28 399.0 0.070 0.37 0.24–0.57 0.36 0.14–0.96 0.04
50–60 7 244.7 0.029 0.15 0.07–0.33 0.28 0.09–0.92 0.04

Marital status
Lack of a partner 78 447.0 0.175 1.00 1.00
Married or cohabitating 28 571.0 0.049 0.28 0.18–0.43 0.43 0.18–1.03 0.06

Suicide attempt prior to study entry
No 36 716.2 0.050 1.00 1.00
Yes 70 301.7 0.232 4.61 3.09–6.90 4.39 1.78–10.8 0.001

Time varying variables
Full remission 8 489.6 0.016 1.00 1.00
Partial remission 19 308.4 0.062 3.77 1.65–8.61 4.20 1.71–10.3 0.002
Major depressive episode 73 219.6 0.332 20.30 9.80–42.2 7.74 3.40–17.6 <0.001

a A simple random effects (frailty) term was used to take into account variation between individuals.
b The number of suicide attempts included in the multivariate Cox proportional hazards model (N=100) is lower than the total number of at-

tempts (N=106) observed in the study because data for the exact timing of the attempt were missing for six patients.
c Continuous variables were divided into tertiles for estimation.
d Data were calculated for increments of 10 units.
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disorders and alcohol abuse or dependence. In our study, 
only alcohol dependence or abuse during the follow-up 
assessment period predicted suicide attempts. Neverthe-
less, significance of individual frailty in the Cox model 
suggests that unmeasured trait factors (e.g., impulsivity 
and aggressivity) may well significantly influence suicide 
attempts. Sixth, we could only investigate average risk for 
the time spent in risk states. The risk for suicide attempts 
likely covaries markedly with variations in levels of hope-
lessness, depression, and perhaps anxiety, none of which 
we could measure on a daily basis. Seventh, our statistical 
models cannot completely distinguish between effects at 
the population and individual level, meaning that causal 
inferences at the level of individuals are not warranted. 
Eighth, the study was naturalistic, and we did not control 
for treatment. However, treatment could influence the risk 
for suicide attempts in the following two ways: by reduc-
ing the time spent depressed and, possibly, by modifying 
the risk independently or interacting with the effect on 
depression. Since our main outcome was the occurrence 
of suicide attempts per time, treatments that merely re-
duce the time depressed should not bias incidence esti-
mates, although they reduce the total number of suicide 
attempts. We believe that our incidence estimates repre-
sent realistic and generalizable risk estimates under usual 
treatment conditions in psychiatric care.

To our knowledge, no previous long-term study has in-
vestigated variations in the incidence of suicide attempts 
during different levels of depression among patients with 
unipolar major depressive disorder. The incidence rate 
varied strongly with time, being 20.9-fold during major 
depressive episodes compared with full remission. This 
is consistent with findings in our 18-month follow-up as-
sessment (8) and in the Jorvi Bipolar Study, a comparable 
study of bipolar disorder (18). Another medium-term 
study conducted by Oquendo et al. (9) reported a seven-
fold hazard during depressive episodes, which is similar 
to our estimate (hazard ratio=7.7). Our incidence rate of 
suicide attempts during major depressive episodes (0.33 
per patient-year) was similar to these earlier estimates 
(0.30–0.42 per patient-year). In accordance with most pro-
spective studies, the risk was highest during the first year 
of follow-up evaluation, likely as a result of decline in the 
time spent depressed after the first follow-up year. How-
ever, the incidence rate of suicide attempts during depres-
sive episodes remained constant. Shortcomings in the 
continuity and provision of acute phase, continuation, and 
maintenance antidepressant and psychosocial treatments 
are obvious, both in this cohort (39, 40) and in other set-
tings (9), and have been described for patients with major 
depressive disorder overall as well as for those attempting 
suicide. Given the importance of high-risk states for overall 
risk, reducing the time at risk by effective treatments may 
be crucial for reducing suicide attempts in the long-term.

We also found evidence for other risk and protective 
factors affecting the likelihood of suicide attempts. In the 

time depressed and fourfold during time in partial remis-
sion compared with time in full remission. In addition to 
time spent in depressive states, previous suicide attempt, 
age, and perceived social support also independently in-
fluenced the risk.

Our study has several strengths. It is a prospective, long-
term follow-up assessment of a representative cohort of 
psychiatric out- and inpatients with major depressive dis-
order in a medium-to-large Finnish city. We used life chart 
methodology, which enabled us to investigate the effect of 
variations in risk and time at risk. We investigated a broad 
range of risk and protective factors from several domains, 
including axis I and II comorbid disorders and symptoms, 
history of suicidal behavior, and temperamental and psy-
chosocial factors in the risk of suicide attempts. Struc-
tured and semistructured measures, both objective and 
subjective, were used. Only 20 subjects (7.4%) dropped 
out from all follow-up interviews, and the use of Cox pro-
portional hazards model enabled analyses of information 
on subjects remaining in the study for different lengths of 
time. Individuals who dropped out did not differ in terms 
of suicide attempts or suicidal ideation at baseline or be-
fore entry.

Nevertheless, some methodological limitations must be 
noted. First, although we had access to patient records, 
the 3.5 years between the last two interviews may have 
affected the accuracy of life charts. We have previously 
acknowledged that because of a long follow-up period be-
tween the last two interviews, we probably slightly under-
estimated (by approximately 10% overall) the recurrence 
rate during the time most remote from the 5-year inter-
view after 18 months (20). Second, similar to any study 
with retrospective assessment, it is possible that suicide 
attempts might bias recall of depression. Third, the timing 
of six suicide attempts (5.7% of the total) was uncertain, 
and these attempts were excluded from analyses. Fourth, 
effort after meaning and circularity as a result of diagnos-
tic criteria could in theory affect the timing of when the 
suicide attempts and when the major depressive episodes 
were estimated to have happened. However, although 
patients or the interviewer might have retrospectively au-
tomatically attributed suicide attempts to depressive epi-
sodes, collateral information on state factors at the time 
of attempts was also available from psychiatric and medi-
cal records. Further, virtually all subjects who attempted 
suicide also reported suicidal ideation (11), which alone 
fulfills the DSM–IV suicidality criterion (A9) for major 
depressive episodes. Thus, whether or not a suicidal pa-
tient attempts suicide is rarely decisive in the fulfillment 
of criteria for a major depressive episode. Therefore, this 
diagnostic item is unlikely to tautologically bias the rela-
tionship between major depressive episodes and suicide 
attempts. Fifth, we did not have reliable information on 
impulsive-aggressive behavior and traits, which might 
modify risk during major depressive episodes. However, 
they often correlate with comorbid cluster B personality 
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earlier 18-month follow-up assessment for the Vantaa De-
pression Study, the risk was effectively predicted by the 
time spent in major depressive episodes, lack of a partner, 
and previous attempts (8). Previous suicide attempt has 
been consistently associated with elevated risk of a later 
attempt (3–10, 15, 16). Additionally, in the present long-
term study, the risk was more than fourfold. Lack of a part-
ner increased risk at a nearly significant difference (haz-
ard ratio=2.32), repeating the findings of our 18-month 
follow-up assessment. Marriage has been associated with 
a lower risk of suicide attempts (3), which could reflect 
protectiveness toward the family and child-related con-
cerns (12). A partner is a major factor in objective and 
perceived social support, which in the present study pro-
tected patients from suicide attempts both at baseline (11) 
and longitudinally. Contrary to our hypothesis, we did not 
find comorbid cluster B personality disorders to be signifi-
cantly related to risk. We detected no significant statisti-
cal interactions between high-risk time periods and other 
risk factors, but this does not exclude the possibility that 
important risk modifying interactions could exist. How-
ever, our findings do strongly emphasize the significance 
of state and time varying factors in the risk of suicidal acts.

Overall, among patients with major depressive disorder, 
the incidence rate of suicide attempts varies markedly de-
pending on the level of depression, being highest during 
major depressive episodes. Although previous attempts 
and poor social support also indicate risk, the time spent 
depressed is likely the major factor determining overall 
long-term risk.
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