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ABSTRACT

Objectives The primary aim of the present study was

to investigate the putative excess mortality by suicide in
suicide attempters. As a secondary aim, we investigate
excess mortality in specific, clinically relevant subgroups:
individuals with repeated suicide attempts (RA); individuals
who used violent method at the attempt (VA); and those
who scored high on the Suicide Intent Scale (HS) at the
time of the baseline attempt. Finally, we investigate excess
mortality in men and women separately and within 5years
and over 5years after hospital admission for attempted
suicide.

Design Prospective register-based follow-up for 21-32
years. Standardised mortality ratio (SMR) was calculated
for suicide using national census data. Clinically relevant
subgroups were investigated separately.

Setting Medical emergency inpatient unit in the south of
Sweden.

Participants 1039 individuals who were psychiatrically
assessed at admission to medical inpatient care for
attempted suicide between 1987 and 1998.

Outcome measure Suicide.

Results The overall SMR for suicide was 23.50 (95% Cl
18.68 t0 29.56); significantly higher (p<0.001) among
women (30.49 (95% Cl 22.27 to 41.72)) than men (18.61
(95% CI 13.30 to 26.05)). Mortality was highest within the
first 5 years after the index suicide attempt (48.79 (95%
Cl 35.64 to 66.77)) compared with those who died after

5 years (p<0.001) (14.74 (10.53 t0 20.63)). The highest
independent SMR was found for VA (70.22 (95% Cl 38.89
to 126.80)). In a regression model including RA, VA and HS
all contributed significantly to excess suicide mortality.
Conclusions An elevated risk of premature death by
suicide was found in suicide attempters compared with
the general population. Assessment of previous suicide
attempts is important, even though the attempt/s may
have occurred decades ago. When assessing suicide

risk, clinicians should consider repeated attempts and
whether the attempts involved high suicidal intent and
violent method. Healthcare interventions may benefit from
targeting identified subgroups of attempters.

, Agneta Ojehagen, Livia Ambrus,
Katarina Skogman Pavulans, Jonas Berge

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Access to annual general population death rates for
the study period within gender and age subgroups
permitted generation of accurate estimates of ex-
pected numbers of deaths.

= The structured psychiatric assessment at baseline
provided a broad set of clinically relevant data.

= The large clinical population (n=1039) provided suf-
ficient statistical power for subgroup comparisons.

= An observation time of up to 32 years enabled a
long-term investigation of suicide mortality.

= Participants were only recruited from one hospital,
limiting generalisability, though this was the only
medical emergency unit in the catchment area.

INTRODUCTION
A suicide attempt is widely recognised as one
of the most robust predictors of suicide,l_10
especially within the first years of the attempt
and over the long term,” 11710 Long-term
follow-ups of suicide attempters have found
suicide rates between 2% and 13%.'*"
Studies investigating risk factors for suicide
among suicide attempters have for instance
identified male sex (though inconsistently)
and older age,” *** mental disorder” **
substance abuse,”’ ** ® previous psychiatric
care,25 % ecarlier suicide attempts,11 2126 Giolent
method,18 2627 and suicidal intent.”®

While these studies provide knowledge
about crude death rates and about risk
factors among the high-risk group of suicide
attempters, they do not provide knowl-
edge about the degree of increased suicide
mortality risk as compared with the total
population. Knowledge about the degree
of increased risk associated with different
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clinical factors could aid clinicians in the challenging task
of assessing suicide risk in suicide attempters, especially
if these clinical factors are easy to identify in a clinical
emergency setting. Further, knowledge about the degree
of excess mortality for different subgroups of suicide
attempters as compared with the general population
adds to the theoretical basis of suicidology, which in turn
may guide policy-makers and decision-makers in mental
health and society in suicide prevention.

Excess mortality in suicide attempters has been found
in several studies,” 2" 2 but very few investigations®® %’
involved observation times as long as the current study
(32 years). In a previous study employing the same
cohort as here,' we reported on the role played by
repeated attempts, scores on the Suicide Intent Scale
(SIS), and diagnosis at emergency hospital admission
for a suicide attempt, on short-term and long-term risk
for completed suicide. The present study extends these
findings by comparing excess mortality by suicide in
the cohort versus the general population and re-exam-
ining risk based on transdiagnostic, presumed important
clinical aspects of the behaviour of the suicide attempt,
that could easily be identified at an emergency consul-
tation. Specifically, we examine repeated attempts, as
well as the type of method and suicidal intent involved
in suicide attempts. In relation to these risk factors, there
is evidence that individuals who had made repeated
suicide attempts, sometimes referred to as repeaters,
have an increased suicide risk.”*™** Scoring high on the
SIS has also been linked to the risk of suicide,8 28 45-45
though inconsistently. A review from 2008 found higher
SIS scores to be a risk factor for suicide in 6 of the 13
included studies.* Suicide attempters who use a violent
method have been identified as a risk group for suicide
among suicide attempters,'® **?” though other research
indicates that the choice of attempt method is not associ-
ated with subsequent suicidal behaviour.*” High suicidal
intent in suicide attempters has also been linked to the
use of violent methods.*” To the best of our knowledge,
no previous studies have investigated whether suicide
mortality is elevated among these clinically relevant
subgroups of suicide attempters (repeaters, use of more
violent methods, higher SIS scores).

The primary aim of the present study is to investi-
gate the putative long-term excess mortality by suicide
in suicide attempters assessed at a medical emergency
inpatient unit in southern Sweden over a 32-year period.
The secondary aim is to investigate the level of excess
suicide mortality in clinically relevant subgroups defined
by repeated suicide attempts, use of a violent method
during the attempt, and high scorers on the SIS. Finally,
as previous studies have found an association between
suicide mortality and time since the index suicide
attempt, we investigate suicide mortality within 5 years or
over b years after the index attempts, as well as separately
for men and women.

METHOD

Study design and cohort collection

The present study is a follow-up of overall excess suicide
mortality and mortality of risk groups within a population
of suicide attempters previously studied." * It consists of
a clinical interview and register data from a large popu-
lation (n=1039) of suicide attempters. The participants
were admitted to a medical emergency inpatient unit,
MEIU, in southern Sweden. The medical emergency
unit where the data were collected was the only one in
the catchment area. Data were collected in a standardised
manner at the emergency psychiatric consultations that
are routinely requested in cases of suicide attempts. A
semi-structured interview that had been developed at
the Suicide Research Centre based in the Department
of Psychiatry at Lund University was used,” including
sociodemographic data, method of the suicide attempt,
occurrence of previous attempts, suicidal intent, etc.
The assessments were carried out by a psychiatrist and a
social worker at the emergency setting of MIEU, usually
within 24 hours of the suicide attempt. The psychiatrist
diagnosed psychiatric disorders in accordance with DSM-
ITII-R by clinical interviewing. The baseline in this study
refers to the time of assessment at the MEIU after the
index suicide attempt. The study population constitutes
approximately half of all suicide attempters who were
admitted to the MEIU during the years 1987 and 1998
(estimated 1065,/2000%%). Individuals who were admitted
on weekends or holidays were not assessed for inclusion.
Individuals who were already included and reattempted
were not included again. For more detailed descriptions,
see Ojehagen et al'® and Skogman et al.*®

Information about deaths by suicide in the study popu-
lation and in the Swedish population was obtained from
the Swedish Cause of Death Register, National Board of
Health, covering the time from the study start in January
1987 until 31 December 2018. The cause of death register
has been found to be a high-quality source of data suit-
able for research purposes.49 The data regarding the
Swedish population was divided into gender and age
groups by every year for the purpose of standardisation,
thus allowing for a comparison of mortality between the
study population and the population in the nation during
the same period. In line with the previous follow-ups of
this population,' * we chose not to include uncertain
suicides as an outcome in the analysis of risk factors, due
to the uncertain nature of these deaths.

There were 411 men (39.6%) and 628 women (60.4%)
in the study population. The age group 18-39 years repre-
sented 55.1% (n=572), the age group 40-69 years repre-
sented 36.7% (n=381) and the group 70+ years 8.3%
(n=86). The mean age at baseline was 40 years (range
18-96). At follow-up, 36.8% of the study population were
dead (n=382) and 7% of all had died by suicide (n=73).
Of all suicide attempters in the study, 47% had made
previous suicide attempts before baseline (n=488), 5.3%
had used a violent method at the baseline suicide attempt
(n=55) and 22% had an SIS score 219 (n=230). The mean
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observation time was 20 years (range=0-32 years) and the
median was 22 years and 10 months. The total observa-
tion time was 20773 person-years. At baseline, 42% were
married or living with a partner and 55% were employed
or studying. Participants were diagnosed with adjustment
disorder (32%), major depression (16%), substance
abuse disorder (11%), depression not otherwise specified
(9%), psychosis (7%), dysthymia (5%), anxiety disorder
(2%), other axis I-diagnosis (4%), no diagnosis (3%), axis
IT diagnosis (but not an axis I diagnosis) (1%) and cases
with missing data for diagnosis (12%). The Strengthening
the Reporting of Observational Studies in Epidemiology
cohort reporting guidelines were used.”

Baseline variables
With the exception of suicide (certain and uncertain), all-
cause death and all-cause death except certain suicide, all other
variables were assessed at the time of admission to the
MEIU (baseline).

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.” 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 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.?? SIS%®
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.”® The index suicide attempt was
rated. Participants who were missing three items or more
from the SIS were excluded from the analysis (n=87). In
cases with 1-2 missing items were replaced by the mean
of that individual’s responses to the SIS (n=52). Cases
with more than three values were excluded from further
analysis of this variable. In a previous study by Niméus
and coworkers® of a subgroup of this patient sample, an
optimal cut-off at 19 points was identified in predicting
suicide (5-year follow-up). The same cut-off was employed
in this study to distinguish between low/high scores. Age
was divided into three groups to facilitate interpretation.
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.

Individual-level register data

Information about the causes of death in the study popu-
lation was obtained from the 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. Suicide was defined as classi-
fied in the Cause of Death Register’; external cause of
morbidity and mortality; intentional self-harm in accor-
dance to ICD-10,%° codes X60-X84 (certain) and Y10-Y34

(uncertain) and ICD-9% codes starting with E95 (certain)
and E98 (uncertain).

Census data

An additional extraction from the Cause of Death
Register’* was requested. The data requested was at an
aggregate level regarding all combinations of ages 18-100
years, men and women, during the years 1987-2018.
Further, data on the size of the Swedish population for
each cell (age/gender/year) was collected from Statistics
Sweden. This way we received information on how many
deaths by suicide occurred in the entire Swedish popula-
tion for each year 1987-2018 broken down by gender and
age group (l-year age groups).

Data analysis

A crude death rate of how many within a given popula-
tion die within a specified time frame, does not consider
the study population’s distribution of age and sex. Both
age and sex distribution can be assumed to have an
impact on mortality. One way to investigate the risk of
excess mortality is to calculate standardised mortality
ratio (SMR). This way, differences in age and sex distribu-
tion compared with the total population are controlled
for and the analysis allows information about the level of
excess mortality in the study population compared with
the expected level, based on the mortality of the chosen
total population.

The baseline data set was first restructured so that the
structure matched that of the census data, that is, a total
of 5312 rows with all unique combinations of the years
1987-2018, both sexes and 1-year age intervals of 18-100
years. Thus, the observation time for a given individual
in the study would be distributed among several rows
as the individual ages and the chronological year shifts
during the course of the study, as long as the individual
remained under observation (which ended when the
individual died, by any cause, or at 31 December 2018).
This process was then repeated for all 16 combinations
of the dichotomous variables repeaters, violent attempt and
SIS>20p, as well as the time period (1-5 years vs more than b
years of follow-up), for a total of 84992 rows of data. The
total number of suicide deaths in the study population
for each row of data was considered observed suicide deaths,
and by using the total observation time per row from the
study population and the incidence of suicide death for
each row of data from the census data, we could calculate
expected suicide deaths for each row of the data.

SMRs and rate ratio (RR) were calculated using Poisson
regression models” with observed suicide deaths as the
dependent variable and the logarithm of expected suicide
deaths as an offset variable. In the subgroup analyses, the
covariates were included as independent variables in the
regression models. Tests of the statistical significance of
the SMR were based on the Poisson distribution using
95% CIs. The SMRs of several subgroups were investi-
gated, and the difference between levels of covariates was
assessed by Cls of the RR and p values. The main analyses
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were performed with certain suicide as the outcome vari-
able. Competing risks may lead to underestimation of the
true risk of the investigated outcome because other causes
of death may occur before suicide. Since death from all
causes was as high as 36.8% in this sample, an additional
set of analyses was made with the outcome variable death
all causes except certain suicide.

The investigated variables were analysed separately,
category by category. They were then investigated with the
categories within the variable in relation to each other.
The next step was to include the investigated subgroups
in a regression model, thereby adjusting for the effect
of one another. As the last step, a regression model also
including interaction terms was calculated, controlling for
the possible interaction between the variables repeater,
violent method and a high score on SIS. In this way, the
interaction model was used as a sensitivity analysis. The
model with the interaction effect had a worse Akaike
Information Criterion value than the model without the
interaction effects (965.2 vs 962.5, and the p value from
the likelihood ratio test was 0.427, which means that the
simpler model is preferred). We thus used the results
from the model with the three covariates included, but
not the interaction terms.

Another sensitivity analysis was performed repeating
all the main analyses with the outcome variable certain
plus uncertain suicide. As per convention, a significance
threshold of 0.05 was set throughout. All analyses were
performed using V.25 of SPSS.”®

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

RESULTS

The overall suicide mortality in the study population
was elevated compared with that of the total population,
SMR was 23.50 (18.68 to 29.56). Further, table 1 presents
SMR for each category of the investigated variables inde-
pendently. SMR for suicide was higher among women
than among men. It was over 30 times the expected for
women and over 18 times for men compared with the
general population. The age group with the highest indi-
vidual SMR was the individuals over 70 years of age who
had suicide mortality just over 37 times the expected.
Excess mortality for death by suicide was higher in the
first 5 years after the attempt compared with after more
than 5 years (see table 1), especially in the first year,

Table 1 Unadjusted standardised mortality ratio (SMR) (95% ClI), and adjusted models of rate ratio (RR) (95% Cl), death by
suicide
Observed no. Expected no.
of deaths of deaths Unadjusted SMR (95%CIl) Adjusted RR (95%Cl) P value*
Gender
Men 34 1.83 18.61 (13.30 to 26.05) 1 0.035
Women 39 1.28 30.49 (22.27 to 41.72) 1.64 (1.03 to 2.59)
Age groups (years)
18-39 21 0.73 28.79 (18.77 to 44.15) 0.77 (0.38 to 1.57) 0.475
40-69 40 2.05 19.47 (14.28 to 26.54) 0.52 (0.27 to 1.00) 0.048
70+ 12 0.32 37.27 (21.17 to 65.63) 1
Time groups (years)
<5 39 0.80 48.79 (35.64 t0 66.77) 3.31 (2.09 to 5.24) <0.001
>5 34 2.31 14.74 (10.53 to 20.63) 1
Repeated suicide attempts at baseline
Repeater 47 1.38 34.14 (25.65 to 45.44) 2.27 (1.41 t0 3.67) 0.001
Non-repeater 26 1.73 15.03 (10.24 to 22.08) 1
Method at baseline attempt
Violent 11 0.16 70.22 (38.89 to 126.80) 3.34 (1.76 to0 6.34) <0.001
Non-violent 62 2.95 21.02 (16.39 to 26.96) 1
SIS score
>19p 30 0.64 46.90 (32.79 to 67.07) 2.69 (1.69 to 4.28) <0.001
<19p 43 2.47 17.43 (12.93 to 23.51) 1

Unadjusted standardised mortality ratio (SMR) (95% Cl), and adjusted models of rate ratio (RR) (95% Cl), death by suicide. Unadjusted SMR
investigates each category within the variable separately. Adjusted RR includes the categories within the variables, reference category marked

as ‘1’. Bold marks statistically significant results.
*P value for difference between categories within the variable.
SIS, Suicide Intent Scale.
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Standardized suicide mortality per year of follow-up
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Figure 1 Overview of the change of SMR over the course

of follow-up. The SMR is plotted for each year of follow-up.
SMR, standardised mortality ratio.

illustrated in figure 1. Individuals who had made suicide
attempts prior to the index attempt had suicide mortality
over 34 times the expected. The group of individuals
who had made a violent suicide attempt represented the
group with the highest SMR with suicide mortality over
70 times the expected. In attempters who scored high

on the SIS, suicide mortality was 47 times the expected
compared with the total population (table 1).

In Poisson regression models including the three
investigated clinical variables repeated attempts,
violent method and high SIS score, all were identi-
fied as statistically significant variables contributing
to excess suicide mortality (table 2). Violent method
demonstrated the highest independent levels of SMR
(table 1) as well as the highest adjusted RR in the model
(table 2). In the last adjusted model, including interac-
tion terms for sensitivity analysis purposes, the adjusted
RRs are similar to that of the main model, but the CIs
are wider. In this model, only violent method remained
statistically significant.

The competing risks analysis, using all-cause mortality
except for certain suicide as the outcome variable, are
reported in tables 3 and 4. The overall SMR was 2.17
(1.93 to 2.43). The SMR for all investigated subgroups
was around 2. There were no statistically significant
differences within or after 5 years after the index suicide
attempt, for violent method versus no violent method,
or for high versus lower SIS score. The SMR was slightly
higher for men than for women. It was higher among
repeaters than non-repeaters. The highest SMR was
found for the youngest investigated age group of indi-
viduals between 18 and 39 years, 8.84 (5.97 to 13.08). In
the adjusted models, only the variable repeated attempts
remained statistically significant.

In the sensitivity analyses using both certain and
uncertain suicides as outcomes, the results were
overall very similar to the main analyses using only
certain suicides (see online supplemental file). The
overall SMR was 23.52 (19.24 to 28.76). Compared
with the SMRs of the main analysis, it was slightly
higher for men, 20.95 (15.84 to 27.72), and for women
slightly lower, 27.06 (20.27 to 36.13). The SMR for

Table 2 Unadjusted and adjusted models of standardised mortality ratio (SMR) and rate ratio (RR) (95% CI) including

interaction variables, death by suicide

Unadjusted model

Adjusted model 1 Adjusted model 2

RR (95% CI) P value RR 95% Cl RR 95% Cl

Intercept (SMR) 23.50 (18.68 to 29.56) <0.001 10.05 6.49to 15.57 11.50 6.98 to 18.96
Baseline variables

Repeated attempts at baseline  2.27 (1.41 to 3.67) 0.001 2.39 1.48 to 3.87 1.80 0.95to0 3.42

Violent method 3.34 (1.76 to 6.34) <0.001 3.28 1.71 t0 6.31 3.22 1.05 to 9.86

SIS score>19p 2.69 (1.69 to 4.29) <0.001 242 1.51 to 3.88 1.66 0.60 to 4.57
Interaction terms

Repeater*violent method 2.13 0.52 to 8.68

Repeater*SIS score>19p 1.66 0.60 to 4.57

Violent method*SIS score>19p 0.41 0.11 to 1.61

Unadjusted and adjusted models of standardised mortality ratio (SMR) and rate ratio (RR) (95% Cl) including interaction variables, death
by suicide. The unadjusted model includes only the categories within the variable. Adjusted model 1 includes the three baseline variables.
Adjusted model 2 includes the baseline variables and the interaction terms. Bold marks statistically significant results.

SIS, Suicide Intent Scale.
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Table 3 Unadjusted standardised mortality ratio (SMR) (95% ClI), and adjusted models of rate ratio (RR) (95% CI), death by all
causes except certain suicide

Observed no. of Expected no. of

deaths deaths Unadjusted SMR (95% Cl) Adjusted RR (95% Cl) P value*
Gender
Men 155 61.30 2.53 (2.16 to 2.96) 1.35 (1.07 to 1.69) 0.010
Women 154 77.22 1.88 (1.60 to 2.21) 1
Age groups (years)
18-39 27 2.83 8.84 (5.97 to 13.08) 6.18 (4.03 to 9.47) <0.001
40-69 144 4418 3.26 (2.77 to 3.84) 2.28 (1.80 to 2.88) <0.001
70+ 138 91.51 1.43 (1.21 to 1.70) 1
Time groups (years)
<5 75 32.77 2.26 (1.80 to 2.84) 1.06 (0.81 to 1.37) 0.681
>5 234 105.75 2.14 (1.88 to 2.44) 1
Repeated suicide attempts at baseline
Repeater 148 56.74 2.52 (2.14 t0 2.97) 1.31 (1.05 to 1.65) 0.019
Non-repeater 161 81.78 1.92 (1.64 to 2.25) 1
Method at baseline attempt
Violent 18 6.98 2.44 (1.52 t0 3.92) 1.13 (0.69 to 1.85) 0.617
Non-violent 291 131.55 2.15 (1.92 t0 2.42) 1
SIS score
>19p 79 38.00 2.00 (1.60 to 2.50) 1 0.416
<19p 230 100.52 2.23 (1.96 to 2.54) 1.11 (0.86 to 1.45)

Unadjusted standardised mortality ratio (SMR) (95% ClI), and adjusted models of rate ratio (RR) (95% Cl), death by all causes except certain
suicide. Unadjusted SMR investigates each category within the variable separately. Adjusted RR includes the categories within the variables,
reference category marked as ‘1’. Bold marks statistically significant results.

*P value for difference between categories within the variable.

SIS, Suicide Intent Scale.

the youngest age group was somewhat higher, 32.99
(23.20 to 46.91). For the subgroup who used violent
method and those with high SIS score, the SMR was

slightly lower than in the main analyses, 64.42 (37.41
to 110.94) and 41.19 (29.43 to 57.64), respectively.

Table 4 Unadjusted and adjusted models of standardised mortality ratio (SMR) and rate ratio (RR) (95% CI) including
interaction variables, death by all causes except certain suicide

Unadjusted model Adjusted model 1 Adjusted model 2

RR (95% CI) P value RR 95% CI RR 95% CI

Intercept (SMR) 2.17 (1.93 10 2.43) <0.001 1.97 1.67 t0 2.33 1.84 1.52 to0 2.22
Baseline variables

Repeated attempts at baseline 1.31 (1.05t0 1.65) 0.019 1.32 1.051t0 1.66 1.50 1.151t0 1.96

Violent method 1.13 (0.69to 1.85) 0.617 1.13 0.69 to 1.85 1.61 0.82 to 3.19

SIS score>19p 1.11 (0.86 to 1.45) 0.416 0.87 0.67 to 1.14 1.09 0.76 to 1.57
Interaction terms

Repeater*violent method 0.65 0.24 to 1.81

Repeater*SIS score>19p 0.68 0.40to0 1.15

Violent method*SIS score>19p 0.69 0.23 to 2.07

Unadjusted and adjusted models of standardised mortality ratio (SMR) and rate ratio (RR) (95% CI) including interaction variables, death by
all causes except certain suicide. The unadjusted model includes only the categories within the variable. Adjusted model 1 includes the three
baseline variables. Adjusted model 2 includes the baseline variables and the interaction terms. Bold marks statistically significant results.
SIS, Suicide Intent Scale.
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DISCUSSION
The present study aimed to fill a gap in the literature
by examining excess mortality by suicide in hospitalised
suicide attempters versus the general population and
to examine clinically relevant risk factors for the same.
We found substantial excess mortality by suicide among
suicide attempters; higher among women than among
men and higher within the first 5years than over 5years
after the index attempt. The highest independent SMR
was found for the suicide attempters who had made a
violent index attempt. In a regression model including
repeated suicidal attempts (RA), more violent attempts
(VA) and higher scores on a measure of suicidal intent
(HS), all three clinical characteristics were significantly
associated with excess suicide mortality. This means that
a female patient hospitalised following attempted suicide
stands a much higher risk of dying by suicide than women
of the same age in general. This may be important to bear
in mind, especially as it is generally known that male sex is
an important statistical risk factor for suicide.” This study
highlights that the risk of premature death and suicide
among younger and female attempters is also important
to consider, especially if they have a history of attempted
suicide, particularly within the byears after the index
attempt, and if they at the current attempt report a high
suicidal intent and have employed a violent method.
Findings from the present study need to be considered
within the context of several strengths and limitations.
A standardised clinical assessment provided a broad set
of baseline data on a large sample of suicide attempters
who had been admitted to an emergency medical unit
because of a suicide attempt. The generalisability of the
study population to the wider group of suicide attempters
in general is limited by only including participants from
one site only, although this was the only emergency unit
in a large catchment area and also by the fact that these
participants were admitted to a medical emergency
unit, indicating a certain severity of the suicide attempt.
However, to our knowledge, this is the largest population
of suicide attempters followed for this length of time,
with baseline data available from a semi-structured clin-
ical interview designed specifically for use with suicide
attempters. The study also benefits from the inclusion
of annual general population death rates for the study
period, within gender and age subgroups, making a more
accurate estimation of the expected numbers of deaths.
This population data enabled computation of the overall
excess mortality by suicide (SMR) in the study popula-
tion as well as for clinically relevant subgroups defined by
putative risk groups for suicide (RA, VA and HS) within
the group of suicide attempters. Still, further studies are
needed employing similar designs, both in other coun-
tries and with individuals recruited from outside of inpa-
tient (emergency) medical settings. In addition, future
studies should attempt to assess the level of violence and
suicidal intent involved in repeated suicide attempts that
did not result in death.

The results of the present study confirm the conclu-
sions of previous studies that suicide attempters have an
elevated risk of suicide mortality. Previous studies have
found SMRs of between 17 and 77, though these studies
had different standard populations.” ****® The number of
suicides in this study population of suicide attempters was
approximately 23.5 times that which would be expected
in the general Swedish population. The SMR was partic-
ularly high in females, mirroring the results of previous
studies.” ™ ** %7 The finding that the excess mortality was
higher in the first byears after the attempts compared
with after that, is in line with the results of previous
studies investigating the risk of death by suicide over time
who found the highest risk in the first year®' * and the
first $years™ after the attempt.

RA, VA and HS were all identified as statistically signif-
icant variables contributing to excess suicide mortality.
Since VA was the only variable still statistically significant
in the interaction model that was used as sensitivity anal-
ysis, it may indicate stronger support for this variable as
an independent contributing factor. To the best of our
knowledge, no previous studies have investigated the
excess suicide mortality of these subgroups of suicide
attempters although repeated suicidal behaviour,”*
violent method'® #* * and a high score on the SIS® % =
have been identified as risk factors for suicide within the
group of suicide attempters in several studies. The results
of this study strengthen the suicide mortality risk associ-
ated with these subgroups and while they may be linked
to each other, all three are independent relevant risk
groups. Further, this study clearly demonstrates the severe
risk of premature death by suicide in suicide attempters
compared with the general population, especially in the
years following the attempt. The excess suicide mortality
is especially high in women, and in those who have made
repeated attempts, in those who made a violent suicide
attempt, and among those who were high in suicidal
intent.

All-cause mortality in this sample was 36.8% and the
SMR was 2.42 (2.19 to 2.68). Given that individuals dying
from another cause cannot die by suicide, death from any
other cause than suicide might represent a competing
risk. Consequently, the results may represent biased
estimates of differences between study population and
overall population and between subgroups of the study
population. In order to assess the influence of competing
risks, we investigated all-cause death with certain suicide
excluded. The analyses showed an overall around doubled
risk of death by other causes than suicide compared with
the general population. The only clearly deviant SMR of
8.84 was found for the youngest age group (18-39 years).
The fact that the youngest individuals in the study had
an unexpectedly high rate of death by causes such as
somatic illness and accidents is a worrying feature which
represents an important area for further investigation.
The high excess mortality in this group indicates that
there might be a possible underestimation of the abso-
lute suicide risk among the youngest people in this study.
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Using only certain suicides in the analyses could risk
resulting in errors regarding the estimation of differ-
ences between the study population and total population.
Therefore, we included uncertain suicides in a sensitivity
analysis. The results of the sensitivity analyses, that were
extended to include uncertain suicides in the outcome
measure, showed highly similar estimates of SMR with
some minor differences. While it’s reasonable to assume
that some of the uncertain suicides were indeed actual
suicides, the absence of meaningful differences between
the sensitivity analyses and the main analyses indicates
that this does not bias the results significantly.

The results of this study underscore the importance of
a thorough assessment of the history of previous suicide
attempts, even though the attempt/s may have occurred
many years ago. In the psychiatric assessment of suicide
attempters, clinicians could benefit from asking questions
about previous suicide attempts, retrieving information
about the method of the attempt and gaining knowledge
about the suicidal intent, for instance, using the SIS. Clini-
cians may be aided by including these aspects in their
suicide risk assessment of suicide attempters at both short-
term and long-term follow-up. By doing so they may have
a better chance of identifying patients with a higher risk
of suicide for many years after a suicide attempt. Suicide
prevention programmes may benefit from targeting the
identified subgroups of attempters with specific inter-
ventions. Suicide risk most likely changes over time and
highly complex interactions between multiple factors are
probable. Future research would benefit from repeated
assessment over a life course to shed further light on the
process of suicide risk over time. A follow-up assessment
of those still living could provide information on possible
sources of resilience.
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