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ABSTRACT
Objectives  The overall aim of this study is to gain greater 
knowledge about the risk of suicide among suicide 
attempters in a very long-term perspective. Specifically, 
to investigate possible differences in clinical risk factors 
at short (≤5 years) versus long term (>5 years), with the 
hypothesis that risk factors differ in the shorter and longer 
perspective.
Design  Prospective study with register-based follow-up 
for 21–32 years.
Setting  Medical emergency inpatient unit in the south of 
Sweden.
Participants  1044 individuals assessed by psychiatric 
consultation when admitted to medical inpatient care for 
attempted suicide during 1987–1998.
Outcome measures  Suicide and all-cause mortality.
Results  At follow-up, 37.6% of the participants had 
died, 7.2% by suicide and 53% of these within 5 years of 
the suicide attempt. A diagnosis of psychosis at baseline 
represented the risk factor with the highest HR at long-
term follow-up, that is, >5 years, followed by major 
depression and a history of attempted suicide before 
the index attempt. The severity of a suicide attempt as 
measured by SIS (Suicide Intent Scale) showed a non-
proportional association with the hazard for suicide over 
time and was a relevant risk factor for suicide only within 
the first 5 years after an attempted suicide.
Conclusions  The risk of suicide after a suicide attempt 
persists for up to 32 years after the index attempt. A 
baseline diagnosis of psychosis or major depression or 
earlier suicide attempts continued to be relevant risk 
factors in the very long term. The SIS score is a better 
predictor of suicide risk at short term, that is, within 5 
years than at long term. This should be considered in the 
assessment of suicide risk and the implementation of care 
for these individuals.

INTRODUCTION
Suicide is a preventable cause of premature 
death and is highly associated with mental 
distress (for a recent review see1). The most 
well-documented risk factor for suicide is a 
history of attempted suicide.2 3 The incidence 
of suicide is highest within the first years of the 
attempt but the risk of suicide seems to persist 

for many years after a suicide attempt.4–12 
Long-term studies of mortality among suicide 
attempters have found that between 2% and 
13% have died by suicide after 20–37 years 
after the index suicide attempt.10–14

Several studies have examined the risk 
factors for suicide in the first few years 
following a suicide attempt and have 
among other variables identified: male 
sex and older age,3 15–18 mental disorder,19 
substance abuse,16 19 20 previous psychiatric 
care,20 21 earlier suicide attempts,4 16 21 violent 
method21 22 and suicidal intent23 as relevant 
variables. Studies assessing long-term risk 
factors for suicide among suicide attempters 
are far more scarce. Studies with a total obser-
vation time of 10–19 years5 7 8 24–27 report mostly 
the same risk factors as shorter-term studies. 
To our knowledge, there are only three 
previous prospective studies (two of mainly 
the same sample,11 14 including uncertain 
suicide) of suicide risk factors among suicide 
attempters with follow-up periods of 20 or 
more years, reporting male sex,12 a baseline 

Strengths and limitations of this study

►► The observation time of up to 32 years enabled a 
long-term investigation of suicide risk.

►► A large clinical population (n=1044) provided suf-
ficient statistical power for subgroup comparisons.

►► The total number of suicides (n=75) limited the 
number of variables that could be included in the 
analyses, thereby risking the omission of potentially 
important variables.

►► Access to a broad set of clinically relevant baseline 
data that were collected in a standardised manner 
was a strength, but the reliability of psychiatric di-
agnoses was limited by the emergency setting and 
single diagnostic assessor.

►► The follow-up data were limited to register data of 
survival and cause of death.
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diagnosis of schizophrenia, bipolar/unipolar depressive 
disorder, other depression11 and an index suicide attempt 
involving hanging, strangulation or suffocation.14 One of 
these was based on a small clinical sample (n=98),12 and 
the other two were register studies with very large samples 
(n=39 685, n=48 649),11 14 but without evaluation of clin-
ical risk factors other than the method used during the 
index suicide attempt and diagnosis at discharge from 
inpatient care following the suicide attempt.

As previous studies of mortality rates among suicide 
attempters point at a sustained elevated risk for suicide 
over many years after attempted suicide,4–12 there is a 
need for more knowledge on long-term risk factors and 
whether they differ from short-term risk factors. Only two 
previous studies8 27 involved subgroup comparisons of 
risk factors for those who died by suicide within the first 
years after the index attempt and those who committed 
suicide after that. Tidemalm et al,8 including both certain 
and uncertain cases of suicide, indicated that violent 
method at index attempt and mental disorder increase 
the suicide risk within the first year in young men and 
that repeated self-harm may increase the long-term (2–9 
years) risk in young patients. Maser et al27 found that, in 
a sample of affectively ill patients, suicide within a year 
was best predicted by clinical variables such as symptoms 
of panic attacks, whereas suicide beyond 1 year was better 
predicted by personality variables such as impulsivity. 
None of these studies investigated risk factors at the very 
long term (over 20 years).

The overall aim of the present study is to investigate 
the occurrence of suicide and all-cause mortality, and risk 
factors for suicide, over an interval lasting up to 32 years 
after the index attempt. A further aim is to investigate 
the possible differences between risk factors for suicide in 
the proximal (≤5 years) and the distant (>5 years) inter-
vals, with the hypothesis that different risk factors are 
important in a shorter and longer perspective.

Research questions:
►► What proportion of the suicide attempters had died 

by suicide at long-term follow-up?
►► What are the risk factors for suicide at long-term 

follow-up?
►► Are the clinical factors associated with risk of suicide 

at short term following attempted suicide the same as 
those associated with risk of suicide at long term? If 
not, what differences can be found?

Patient and public involvement
Patients or the public were not involved in this study.

METHOD
Study design and cohort collection
The present study is a second follow-up of a population 
previously studied28 and consists of clinical interview and 
register data from a large population (n=1044) of suicide 
attempters admitted to a medical emergency inpatient 
unit (MEIU), where they were thoroughly interviewed 

by a psychiatrist and social worker and followed up after 
21–32 years.

The sample was collected between 1987 and 1998 at a 
MEIU in southern Sweden, and represent approximately 
half of all individuals who were admitted to the MEIU 
following an attempted suicide during those years (esti-
mated 1065/200023). Individuals who were admitted on 
weekends or holidays were not assessed for inclusion, 
alongside individuals already included who reattempted 
(see figure  1). On weekdays, everyone who attempted 
suicide was assessed in a standardised manner with specific 
assessment measures (for more detailed description, 
see28 29). Since most of the individuals were admitted on 
weekdays, a subsample of consecutive cases admitted also 
on weekends (n=251) was compared with the rest of the 
sample. No statistically significant differences were found 
between the two groups for the frequency of suicide and 
overall mortality in either the previous follow-up study28 
or in this sample.

Information about whether the study participant had 
died (date of death) or emigrated from Sweden (date of 

Figure 1  Flowchart of subjects through the study. MEIU, 
medical emergency inpatient unit.
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emigration) was obtained from the Swedish Tax until July 
2019. Information about the causes of death was obtained 
from the Swedish Cause of Death Register, National 
Board of Health, the information in the register covered 
the time from the study start in January 1987 until 31 
December 2018.

The previous follow-up by Skogman et al28 identified 
male gender, age of 50 years or more at the time of index 
assessment, being a repeater, violent index method, total 
Suicide Intent Scale (SIS) score and major depression to 
be important risk factors for suicide. Furthermore, major 
depression was found a risk factor for both genders while 
violent method was a risk factor for men only, and older 
age as well as suicidal intention for women only.

We intended to include the 1052 individuals from the 
previous follow-up study.28 However, 8 individuals were 
lost to a second follow-up (2019), leaving 1044 partici-
pants for the present analyses (see figure 1). The mean 
observation time was 20 years (range=0–32 years) and the 
median was 22 years and 10 months. The total observa-
tion time was 20 926 person-years. The mean age at index 
attempt was 40 years (range=15–96 years). At baseline, 
42% were married or living with a partner and 55% were 

employed or studying. At discharge from the MEIU, 57% 
were referred to an inpatient psychiatric ward. Frequency 
of risk factors in the total sample and in suicide are 
presented in table 1. In line with the previous follow-up 
of this population,28 we chose not to include uncertain 
suicides in the analysis of risk factors, due to the uncer-
tain nature of these deaths.

The Strengthening the Reporting of Observational 
Studies in Epidemiology cohort reporting guidelines was 
used.30

Baseline investigation
Baseline data were collected at emergency psychiatric 
consultations, that are always requested by the MEIU of 
patients who have attempted suicide. During the years 
1987–1998, a semistructured interview that had been 
developed at the Suicide Research Centre based in the 
Department of Psychiatry at Lund University was in use.29 
The assessment protocol was introduced to improve the 
procedure for treatment referral by ensuring a broad and 
standardised manner of assessment, including sociode-
mographic data, method of the suicide attempt, occur-
rence of previous attempts, suicidal intent and so on. The 

Table 1  Risk factors for suicide after 0–32 years—whole sample analysis (Cox regression)

Baseline variable
Total sample % (n)/
median (IQR)*

Suicide % (n)/
median (IQR)† UHR (CI 95%) AHR (CI 95%)

P value 
(AHR)

Sex n=1044 n=75

 � Men 39 (411) 47 (35) 1.50 (0.95–2.37) – –

 � Women (reference) 61 (633) 53 (40)

Age 37 (23) 40 (22)

 � Per 10 years 1.25 (1.09–1.43) 1.16 (0.99–1.36) 0.061

Occurrence of previous attempts n=970

 � Repeater 43 (415) 62 (42) 2.24 (1.37–3.65) 1.62 (0.97–2.70) 0.068

 � Non-repeater (reference) 57 (555) 38 (26)

Suicide attempt method n=1044

 � Violent method 5 (55) 15 (11) 3.78 (1.99–7.17) 2.53 (1.26–5.09) 0.009

 � Non-violent method (reference) 95 (989) 85 (64)

Diagnosis n=1044

 � Adjustment disorder 
(reference)

32 (330) 15 (11)

 � Major depression 16 (171) 33 (25) 5.15 (2.54–10.48) 2.63 (1.18–5.85) 0.018

 � Dysthymia 5 (47) 9 (7) 5.35 (2.07–13.79) 4.09 (1.52–10.99) 0.005

 � Psychosis 7 (69) 16 (12) 5.61 (2.48–12.72) 4.18 (1.73–10.09) 0.001

 � Other 41 (427) 27 (20) 1.50 (0.72–3.13) 1.12 (0.49–2.54) 0.795

SIS score n=957

13 (12) 18 (9) 1.09 (1.05–1.12) 1.06 (1.02–1.10) 0.004

The boldfaced entries mark statistically significant results.
*Percentage of the total sample of each category within the variable and number of individuals within each category, median and IQR are 
presented for the continuous variables age and SIS score.
†Percentage and number of all individuals who died by suicide within the category of the variable, and median and IQR are presented for the 
continuous variables age and SIS score.
AHR, adjusted HR; SIS, Suicide Intent Scale; UHR, unadjusted HR.
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assessments were carried out by a psychiatrist and a social 
worker. The psychiatrist diagnosed psychiatric disorders 
in accordance with Third Revised Edition of the Diag-
nostic and Statistical Manual for Mental Disorders (DSM-
III-R) by clinical interviewing, but no structured interview 
was carried out for diagnostics. The evaluations were 
carried out in the emergency setting of the MIEU usually 
within 24 hours of the suicide attempt. Baseline in this 
study refers to the time of assessment at MEIU after the 
index suicide attempt.

Variables
With the exception of suicide, uncertain suicide and 
other causes of mortality, all other variables were assessed 
at the time of admission to the MEIU (baseline).

Suicide was defined as classified in the Cause of Death 
Register31; external cause of morbidity and mortality; 
intentional self-harm in accordance to ICD-10,32 codes 
X60–X84 and ICD-933 codes starting with E95. Uncertain 
suicide was defined as classified in the Cause of Death 
Register31; external cause of morbidity and mortality; 
event of undetermined intent in accordance to ICD-1032 
codes Y10–Y34 and ICD-933 codes starting with E98. 
Suicide attempt was defined as a situation in which a person 
has performed an actually or seemingly life-threatening 
behaviour with the intent of jeopardising their life or 
give the appearance of such an intent, but which has 
not resulted in death.34 Index suicide attempt refers to the 
suicide attempt that led to inclusion in this study. Repeaters 
refer to individuals who had made at least one such 
suicide attempt before the index suicide attempt. Violent 
method refers to the method of attempted suicide; either a 
method other than drug overdose or single wrist-cut, or a 
combination of different methods.35

SIS36 is a 20-item, clinician-completed measure of the 
severity of suicidal intent of a suicide attempt. A total 
score is computed based on the sum of the 0–2 severity 
ratings for the first 15 items.36 Missing data at the item 
level for the SIS were low with 905 of 1044 (86.7%) of 
participants providing full data. To be included in the 
analyses, participants had to be missing a maximum of 3 
items from the SIS (n=52). In such cases, missing items 
were replaced by the mean of that individual’s responses 
to the SIS. Cases with more than 3 values (n=87) were 
excluded from further analysis of this variable.

Age was analysed as a numerical variable but divided 
into decades to facilitate interpretation. Psychiatric disor-
ders were diagnosed according to the DSM-III-R.37 Only 
the main diagnosis was used for the purposes of the study. 
Secondary diagnoses, if any, were not used in the analyses 
due to very high rate of missing data. Psychosis, dysthymia, 
major depression and adjustment disorder were analysed 
separately in the regression analyses. The category ‘other’ 
includes substance abuse disorder (11%), depression not 
otherwise specified (9%), anxiety disorder (2%), other axis 
I-diagnosis (4%), no diagnosis (3%), axis II diagnosis (but 
not an axis I diagnosis) (1%) and cases with missing data for 
diagnosis (12%). Observation time refers to the time patients 

were followed from the index date (time of assessment at 
the MEIU) until death, emigration or the study end.

Data analysis
Cox regression models were used to identify associa-
tions between baseline variables and time to suicide. 
The recommendations of Vittinghof et al24 of at least 5–9 
outcome events per covariate were followed by focusing 
on the clinically relevant variables identified at the earlier 
follow-up of this population.28 With these statistical limits 
we excluded variables viewed as more descriptive of the 
healthcare system than of the study participants, such as 
previous or current psychiatric contact and referral to 
psychiatric inpatient treatment.

All diagnostic groups (see the Variables section) were 
investigated by Kaplan-Meier survival analysis to plot 
temporal patterns of suicide after a suicide attempt. 
Three diagnoses were identified as possible risk factors 
for completed suicide, that is, major depression, 
dysthymia and psychosis. These were selected for further 
analysis. Substance abuse disorder, depression not other-
wise specified, anxiety disorder, other axis I diagnosis or 
axis II diagnosis only were not identified as individual risk 
factors and were not included in further analysis. Adjust-
ment disorder, the most common diagnosis (32%), was 
chosen as the reference group. The HR for each of the 
selected diagnoses was analysed in relation to adjustment 
disorder using Cox regression.

To assess whether the risk factors for suicide differ over 
time, an analysis of Schoenfeld residuals was first performed 
to test the assumption of proportional hazards for each 
covariate separately. Separate Cox regression models were 
carried out for the first 5 years after the index attempt 
and for the remainder of the study period (>5 years after 
index attempt). This 5-year cut-off was chosen pragmati-
cally because approximately half of the suicides occurred in 
each of the two time spans (40 suicides in the first 5 years, 
35 in the remaining years). HRs were calculated for each 
variable independently to identify possible risk factors. As a 
second step, variables that were found to be independently 
statistically significant in a regression model were included, 
thereby adjusting for the effect of these variables. Results 
were considered statistically significant when p<0.05.

We performed three sets of sensitivity analyses. Each 
set consisted of unadjusted Cox regression analyses for 
all covariates in both the short-term and the long-term 
analysis, but instead of using 5 years as the cut-off between 
short term and long term, the cut-off values used for the 
three sets were 3, 7 and 10 years, respectively. Altering 
the cut-off values changed the number of suicides in the 
short-term and long-term analyses, and we expected that 
fewer suicides would increase p values and vice versa, 
while the HRs should remain approximately the same. 
Overall, HRs in the models were similar to the results in 
the main models, and the p values were comparable and 
overall effected in the expected direction.

All analyses were performed using V.25 of SPSS.38
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RESULTS
Suicide and all-cause mortality
At follow-up, 393 individuals had died (37.6%); 75 (7.2%) 
by suicide, 21 (2.0%) by deaths labelled as uncertain 
suicide, 295 (28.3%) from other causes and two could not 
be analysed. The most common other cause of death was 
diseases of the circulatory system. The mean observation 
time in months was 88 (range=3–325 months) for those 
who died by suicide, 110 months for uncertain suicide 
(range=3–242 months) and 302 months for those who 
died of other causes (range=0–384 months).

As can be seen in figure  2, the incidence of suicide 
was higher in the first years after baseline. In the first 
year, 19 of the total 75 suicides occurred (25.3%), and 
the following 2–5 years, another 21 (28.0 %). Within 10 
years, another 16 deaths by suicide occurred (21.3%). 
The remaining 19 suicides (25.3%) were evenly distrib-
uted over the rest of the observation time. Regarding 
the overall mortality (391 individuals), 29% died within 
5 years of baseline. The mean age at death for all causes 
was 63 years (range=22–100 years, median=64 years) and 
for those who died by suicide, the mean age was 50 years 
(range=22–81 years, median=48 years). There were equal 
proportions of men (47%) and women (53%) among 
those who committed suicide, while the proportions who 
died by uncertain suicide was higher among men (71%) 
than women (29%) (p<0.01).

Risk factors for suicide after 0–32 years: whole sample 
analysis
As can be seen in table  1, the risk factors identified in 
the adjusted model for the total sample were violent 
method at index attempt, a diagnosis of major depres-
sion, dysthymia or psychosis, and the SIS score. Variables 
used to calculate the adjusted HR were age, occurrence of 
previous attempts, suicide attempt method, diagnosis and 
SIS score. For every increase of one point of the total SIS 
score the hazard for suicide increased by 6%. Being diag-
nosed with psychosis at baseline was the risk factor with 
the highest HR. Age and being a repeater were found 
statistically significant as independent risk factors but no 
longer when included in the adjusted regression model. 
Analysis of the Schoenfeld residuals indicated a statisti-
cally significant violation of the assumption of propor-
tional hazards for SIS score (p=0.043), indicating that the 
HR for SIS was not consistent over the observation time. 
The Schoenfeld residual analysis was not significant for 
any of the other variables in the model, indicating that 
the proportional hazard assumption was not violated to a 
statistically significant degree.

Risk factors for suicide at short term
The significant risk factors for suicide at short term, that 
is, within 5 years of baseline, in the adjusted model, were 
a diagnosis of dysthymia and the SIS score (table  2). 
Variables used to calculate the adjusted HR were age, 
method of suicide attempt, diagnosis and the SIS score. 
The risk factor with the highest (adjusted) HR was being 
diagnosed with dysthymia. The SIS score was the most 
statistically significant predictor at short term. For every 
additional point increase on the SIS, the hazard for 
suicide increased by 10%. Psychosis, major depression, 
age and violent method were statistically significant inde-
pendent risk factors but no longer when included in the 
adjusted model.

Risk factors at long term
Long-term risk factors for suicide, that is, over 5 years 
after the index attempt (table 3), were being a repeater 
and having a diagnosis of major depression or psychosis. 
A diagnosis of psychosis at baseline, represented the 
risk factor with the highest (adjusted) HR at long-term 
follow-up, followed by major depression. Variables used 
to calculate the adjusted HR were occurrence of previous 
attempts, method of suicide attempt and diagnosis. The 
SIS score was not a statistically significant risk factor at 
long-term follow-up and was not included in the adjusted 
regression model.

DISCUSSION
Risk for suicide was found more than two decades after 
a suicide attempt that led to hospital admission in this 
large sample of Swedish adults. At follow-up, 7.2% of the 
individuals had died by suicide and of these, 53% had 
died within 5 years and 25% in the first year after the 

Figure 2  Survival curve of death by suicide in the study 
population.
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index attempt. The risk factors at short-term and long-
term follow-up differed. Risk factors for suicide at short 
term, that is, within 5 years, were violent method at index 
attempt, dysthymia and a higher SIS score. Analyses indi-
cated that a higher SIS score was less relevant as a risk 
factor for suicides that occurred more than 5 years after 
the index attempt. The long-term risk factors for suicide, 
that is, over 5 years after the index attempt, were being a 
repeater and being diagnosed with major depression or 

psychosis. The presence of earlier suicide attempts before 
the index attempt proved to still be an important risk 
factor in a very long-term perspective.

This study has several strengths. A thorough, stan-
dardised assessment provided a broad set of clinical base-
line data on a large clinical sample (n=1044) of suicide 
attempters. Furthermore, these were followed up for a 
very long time (mean=20 years, range 0–32 years). To 
our knowledge, this is the largest population of suicide 

Table 2  Risk factors for suicide at short-term follow-up (Cox regression), n=1044

Baseline variable UHR (CI 95%) AHR (CI 95%)
P value 
(AHR)

Sex 1.77 (0.95–3.29) – –

 � Reference: women (n=1044)

Age per 10 years (n=1044) 1.30 (1.10–1.53) 1.16 (0.96–1.40) 0.118

Repeater 1.67 (0.87–3.23) – –

 � Reference: non-repeater (n=970)

Violent method 4.10 (1.82–9.28) 2.36 (0.96–5.81) 0.061

 � Reference: non-violent method (n=1044)

Diagnosis

 � Reference: Adjustment disorder

 � Major depression 5.43 (2.12–13.87) 2.32 (0.85–6.35) 0.101

 � Dysthymia 6.72 (2.05–22.02) 5.09 (1.51–17.10) 0.009

 � Psychosis 4.02 (1.23–13.19) 2.16 (0.59–7.88) 0.242

 � Other (n=1044) 1.04 (0.36–3.00) 0.58 (0.18–1.93) 0.377

SIS score (n=957) 1.13 (1.07–1.20) 1.11 (1.04–1.17) 0.001

The boldfaced entries mark statistically significant results.
AHR, adjusted HR; SIS, Suicide Intent Scale; UHR, unadjusted HR.

Table 3  Risk factors for suicide at long-term follow-up (Cox regression), n=927

Baseline variable UHR (CI 95%) AHR (CI 95%)
P value 
(AHR)

Sex 1.24 (0.63–2.44) – –

 � Reference: women (n=927)

Age per 10 years (n=927) 1.16 (0.92–1.50) – –

Repeater 3.18 (1.50–6.71) 2.68 (1.24–5.78) 0.012

 � Reference: non-repeater (n=863)

Violent method 3.33 (1.17–9.43) 2.83 (0.95–8.36) 0.061

 � Reference: non-violent method (n=927)

Diagnosis

 � Reference: adjustment disorder

 � Major depression 4.64 (1.54–13.76) 4.57 (1.38–15.14) 0.013

 � Dysthymia 3.51 (0.68–18.01) 3.21 (0.58–17.75) 0.182

 � Psychosis 7.70 (2.44–24.26) 7.61 (2.18–26.54) 0.001

 � Other (n=927) 2.10 (0.74–5.95) 2.14 (0.67–6.86) 0.200

SIS score (n=853) 1.04 (0.99–1.10) – –

The boldfaced entries mark statistically significant results.
AHR, adjusted HR; SIS, Suicide Intent Scale; UHR, unadjusted HR.
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attempters to be followed for this length of time with 
baseline data from an extensive clinical interview. This 
enabled statistical analysis of both short-term and long-
term risk factors measured at baseline and comparisons 
of differences between these. Such comparisons have 
very rarely been done before,8 27 and never before with a 
follow-up time as long as in the present study. Neverthe-
less, generalisability to the wider population of individ-
uals who attempt suicide is limited as this sample consists 
of individuals who were admitted to an MEIU as a conse-
quence of attempted suicide, indicating a certain medical 
severity of the attempt.

Even though a standardised psychiatric assessment 
was carried out at the MEIU by a psychiatrist, the emer-
gency context of the assessment can create difficulties 
in obtaining a full psychiatric history. This difficulty may 
help explain why no individuals in the present sample 
were diagnosed with bipolar disorder and quite few with 
personality disorders. It is likely that some of the patients 
among those diagnosed with major depression in fact 
suffered from bipolar depression. Indeed, it has been 
suggested that it is quite common in clinical practice 
that bipolar depression is misdiagnosed, often as major 
depression.39 Furthermore, suicide attempts in bipolar 
disorder often occur during depressive episodes.40 As 
only the main diagnoses could be used in the analysis, 
it is also possible that individuals could meet the criteria 
for other diagnoses than investigated in this study. Results 
must be interpreted in light of this limitation.

In comparison to the register-based population study 
by Tidemalm et al,11 who specifically studied psychi-
atric diagnoses as risk factors for suicide, the present 
sample was much smaller and could not investigate as 
many diagnoses separately. However, diagnoses could 
be assessed in relation to other types of risk factors. As 
with most longitudinal studies, there were missing data 
for some variables, though efforts were made to statisti-
cally compensate for this in the case of the SIS. For statis-
tical reasons, only a limited number of variables could 
be included in the regression models, thereby risking 
omission of potentially important variables, such as past 
psychiatric history and family history of mental illness. A 
limitation regarding the differential analysis in the short-
term and long-term subgroups was that the number of 
outcome events was further reduced, thereby diminishing 
statistical power to detect true associations. Finally, it is 
important to consider that there are some potentially 
important clinical variables that were not assessed at base-
line and therefore not included in analysis. Also, some 
factors that were indeed assessed at baseline, would have 
been valuable to reassess during the follow-up period, for 
example, repeated attempts.9 Suicide risk is multifacto-
rial, and complex interactions between different factors 
are probable. Furthermore, suicide risk is unlikely to be 
static over time and should be assessed at repeated inter-
vals during an individual’s lifetime.

The results of the present study that the risk of suicide 
after a suicide attempt persists at very long term confirm 

the results of four previous long-term follow-ups.10–13 The 
finding that 7.2% of the individuals had died by suicide 
is in line with the previous studies, similar to ours, that 
found that between 2% and 13% had died by suicide.10–13 
Among these, a very early long-term follow-up of suicide 
attempters by Dahlgren published in 1977,13 set in the 
same catchment area as the present study, found that 
11% had died by suicide at follow-up after 35 years. Our 
finding that 53% of suicides occurred within 5 years and 
as much as 25% within the first year, is in agreement with 
earlier long-term follow-ups of suicide attempters that 
the risk of suicide persists for many years after a suicide 
attempt, though the incidence of suicide is highest within 
the first years.4–12

The results of the present study are to some extent 
in line with the findings of previous studies regarding 
mental disorder8 27 41 and violent method.8 14 21 SIS has 
been extensively used in research and high scores on the 
scale have repeatedly, but inconsistently, been linked to 
the risk of completed suicide5 42 43 including the previous 
follow-up by Skogman et al28 who found SIS score to be a 
relevant risk factor for women only at 6.5 years follow-up. 
A review from 200842 found a positive association between 
high scores on SIS and suicide in 6 of 13 included studies, 
with follow-ups ranging from under 1 year to over 20 
years. The present study found the SIS score highly statis-
tically significant in the analysis of short-term risk factors 
but not in the long-term analysis, a finding which is also 
validated by the fact that the analysis revealed that the 
assumption of proportional hazards was violated for this 
variable. The finding that psychosis was the risk factor with 
the highest HR at long term is in line with previous find-
ings that psychosis is a risk factor for suicide11 although 
its more evident importance at long term as compared 
with at short term has not previously been described. 
Furthermore, this study confirms the findings of previous 
studies that major depression is an important risk factor 
for suicide, which has been found both in the earlier 
follow-up of this population29 and in another sample 
of suicide attempters.11 Repeated suicide attempts have 
previously been identified as a risk factor for completed 
suicide at 2–9 years,8 4 years11 and 10 years25 follow-up. 
The present study found that previous suicide attempts 
before baseline remained a risk factor even decades after 
the attempt.

The differences in short-term and long-term risk factors 
found in this study are to some extent in line with the 
findings of previous studies investigating such differ-
ences.8 27 The finding of the present study that violent 
method seems a relevant short-term factor confirmed the 
results of Tidemalm et al.8 Maser et al27 found symptoms 
of anxiety and affective states to be a relevant risk factor 
at short term (within 1 year). This is partially in line with 
our finding that the affective disorders (dysthymia and 
major depression) were relevant risk factors within the 
first 5 years, although we found that major depression 
continued to be a relevant risk factor at long term also. 
Furthermore, the present study identified suicidal intent 
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as a relevant short-term risk factor. A possible explana-
tion could be that suicidal intent, like affective and clin-
ical symptoms of anxiety, may be more reflective of a state 
condition, the effect of which passes over time. On the 
other hand, when it comes to long-term factors these 
seem to be more trait-like and long-lasting, as impulsivity, 
which was found to be an important long-term risk factor 
(up to 14 years) by Maser et al27 and, as found in the 
present study, that psychosis (often a chronic disorder) 
was a significant long-term risk factor.

CONCLUSIONS
The risk of suicide after a suicide attempt persists for 
up to 32 years after the index attempt. A baseline diag-
nosis of psychosis or major depression or earlier suicide 
attempts continued to be relevant risk factors at very long 
term, and the SIS score is a relevant risk factor within the 
first 5 years.

Implications for clinicians and policymakers
This study implies that individuals who have attempted 
suicide have a risk of suicide over several decades, with 
a particularly high risk within the first year after an 
attempted suicide. An earlier suicide attempt should be 
considered a risk factor for completed suicide regard-
less of when the attempt occurred. The severity of intent 
and the use of a violent method is important to consider 
at least the first 5 years following the attempt. It seems 
important to take on a very long-term—perhaps even a 
lifetime—perspective when it comes to secondary suicide 
preventive interventions for suicide attempters, espe-
cially those with repeated suicide attempts, and/or major 
depression and/or a psychotic disorder.

Unanswered questions and future research
Many possible risk factors, not included in this study, 
remain to be further investigated at long term, for 
example, life events after index attempt, heritability and 
so on. Future research would also benefit from follow-ups 
with assessment interviews of those still living.
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