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Abstract

Background: Strong evidence suggests that suicide attempters who repeat
suicide (re-attempters) may differ from those with a single attempt (single
attempters) in various clinical and sociodemographic factors. Furthermore, there
is some evidence that re-attempters may be characterized by higher levels of
neuroticism, a well-known risk factor for completed suicide compared to single
attempters.

Purpose: The aim of the present study was to investigate the possible
association between neuroticism and re-attempted suicide.

Methods and Materials: 230 recent drug-free suicide attempters were
involved into the study. Clinical diagnoses were assessed by the Diagnostic
and Statistical Manual of Mental Disorders, Third Edition-Revised (DSM-III-R).
Personality traits were measured by the Karolinska Scale of Personality (KSP).

Results and Conclusions: There was a significant association between
re-attempted suicide, female gender, personality disorder and higher levels
of impulsivity. We found that re-attempters had significantly higher levels of
neuroticism compared to single attempters adjusted of gender, personality
disorder diagnosis, age and impulsivity. Our result gives further evidence for the

association between re-attempted suicide and neuroticism.

Keywords: Repeated suicide attempt; Neuroticism; Impulsivity; Karolinska
Scale of Personality

Introduction

Suicide is a major health issue throughout the world and one
of the leading causes of death among young people [1]. Every year
more than 800,000 people die of suicide [2] including 1,200 people
in Sweden [3]. Suicide is a traumatic and tragic loss for the close
family and friends of the victim. It also represents a significant loss to
society as a whole. In 2014 alone, suicides in Sweden resulted in the
loss of 38,000 lived years at an estimated direct and indirect cost to
the country of 10-40 billion SEK (corresponding to about 1-4 billion
USD or Euro) [4].

Health care professionals have tended to view suicidal behavior
as a symptom or effect of underlying psychiatric conditions and this
focus may actually hamper prevention efforts. However, the majority
of individuals with a psychiatric diagnosis does not present with
suicidal ideation nor do they ever complete a suicide attempt. It is
also true that suicidal behaviors occur in individuals without obvious
signs of (or a diagnosis of) any psychiatric illness. While more
research is needed, there is a growing recognition that suicide is not
necessarily the downstream effects of another psychiatric disorder but
its own disorder, which may share risk factors with other psychiatric
disorders [5,6]. Approximately half of those who commit suicide
every year in Sweden sought help from their primary or secondary
(psychiatric) health care provider just prior to the suicide, indicating
that further improvements are needed in screening and prevention
efforts [7].

The pathophysiology of suicide is a complex process in which
genetic, neurobiological, environmental and psychological factors
interacts [8]. During the last decades, several risk factors for
completed suicide have been identified including one of the most
promising diagnosis-independent risk factors is a previous suicide
attempt [9,10]. However, as not all suicide attempters die by suicide,
identifying risk factors of subsequent suicide and understanding
underlying mechanisms among suicide attempters is vital and can
aid clinicians in the challenging task of suicide risk assessment.
Robust evidence suggests that suicide attempters who re-attempt
suicide (re-attempters) had a significantly higher risk of subsequent
suicide compared to those who do not repeat suicide attempt (single
attempters) [11-16]. Moreover, the increased risk of suicide among
re-attempters may be independent of the intentionality of the
previous suicide attempt [17] and appears to remain an important
risk factor for suicide for more than 30 years [18].

Several studies comparing re-attempters and single attempters
have reported that re-attempters may have specific clinical and
sociodemographic characteristics [19-23]. Particularly, re-attempters
are younger, are more often single [23], have a family history of
suicide [19,21,23], have experienced childhood sexual or emotional
abuse [20,21], and have a poorer social and interpersonal function
[21,23]. Furthermore, re-attempters appear to have a higher
prevalence of clinical disorders [23] including Major Depressive
Disorder (MDD), substance abuse disorder or Personality Disorder
(PD) [20-22] and have more severe clinical symptoms of hopelessness
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compared to single attempters [11,19]. Previous research have shown
that certain personality traits like neuroticism appear to be associated
with increased suicide risk of completed suicide [24]. There is also
evidence for differences in personality traits like neuroticism between
re-attempters and single attempters [25]. Specifically, Pennel and his
co-workers found that re-attempters had higher levels of neuroticism
compared to single attempters [25]. Neuroticism is a relatively
stable personality trait characterized by increased reactivity to
negative stimuli and are associated with experiences such as anxiety,
worry, frustration, anger, depressed mood, and impulsiveness [26].
Evidence suggests even that higher levels of neuroticism contribute
to the risk of mental disorders and suicide [27]. In sum, the finding
of Pennel and colleagues indicates that higher levels of neuroticism
may contribute to the higher risk of completed suicide among re-
attempters. However, further studies investigating the association
between re-attempted suicide and neuroticism are needed before
conclusions can be drawn.

The aim of this study was to investigate the putative association
between re-attempted suicide and neuroticism with the hypothesis
that re-attempters have higher levels of neuroticism, compared to
single attempters.

Materials and Methods

Participants were recruited between 1987 and 2001, shortly after
a suicide attempt at the University Hospital in Lund. Approximately
190 suicide attempters were admitted to the MIEU every year during
the study period. The number of suicide attempters who did not
seek emergency care is impossible to estimate. Individuals who were
admitted on weekends, evenings or holidays were not assessed for
inclusion, representing approximately two thirds of all admitted. Of
the individuals assessed during weekdays, approximately half were
referred to the psychiatric research ward. Of those admitted, about
91% agreed to participate in the study. Patients in need of immediate
psychiatric treatment were not included and some patients were
missed due to high work load at the ward.

Inclusion criteria

. Age over 18 years.

. Admission to the Medical Emergency and Intensive
care Unit (MEIU) after an attempted suicide. As suicide attempts
were considered as ‘situations in which a person has performed an
actually or seemingly life-threatening behaviour with the intent of
jeopardizing his/her life, or to give the appearance of such an intent
but which has not resulted in death’ [28].

. From the MEIU referred to the psychiatric research ward
and admitted for at least one week.
Exclusion criteria

. Discharge before information and consent about the study.

. Urgent need for psychiatric treatment (i.e. psychotic
symptoms or severe depressive symptoms and therefore washout not
possible).

For this study, of the 304 patients remaining, 45 did not fill
the Karolinska Scale of Personality (KSP) (KSP; please see below).
Further, 8 were excluded due to lack of data regarding previous

suicide attempts. Another 3 lacked data of psychiatric diagnosis and
additional 18 individuals were lacking data on personality disorder
diagnosis, leaving 230 individuals for inclusion in this study.

All patients gave their informed consent to participate in the
study (LU14-1988). Psychiatric diagnoses were set by consensus by
two trained psychiatrists who independently diagnosed the patients
according to the Diagnostic and Statistical Manual of Mental
Disorders, Third Edition-Revised (DSM-III-R). All patients filled
in the KSP. The patients did not receive any psychopharmacologic
treatment after the suicide attempt. A re-attempter refers to
individuals who had a history of previous attempts at suicide before
the index suicide attempt.

Patients were divided into violent or non-violent suicide
attempters according to the previously described classification [29].
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. Data regarding clinical, demographic variables
and personality traits are presented in Table 1. The previously reported
characteristics of re-attempters such as marital status, family history
of suicide, childhood abuse and social and interpersonal functioning
was not analyzed in this study due to lack of data on these variables.

The Karolinska scale of personality

To assess personality traits, we used the Karolinska Scale of
Personality (KSP) [30]. This instrument is a widely used measure
of temperament/personality. The questionnaire is a self-report
inventory developed by Schalling et al. with the purpose of measuring
vulnerability for different forms of psychopathology. KSP comprises
135-items with four-point Likert scale from 1 “Does not apply
at all” to 4 Applies completely. The KSP is further described in
Engstrom et al. [31]. The items are grouped into 15 scales such as
Somatic anxiety, Muscular tension, Psychic anxiety, Psychasthenia,
Inhibition of aggression, Suspicion, Guilt, Socialization, Social
desirability, Indirect aggression, Verbal aggression, Irritability,
Impulsiveness, Monotone avoidance and Detachment. These factors
were factor analyzed by among others Schalling et al. [32] resulting
five factors including Hostility (Suspicion and Guilt), Psychopathy
vs. conformity (Socialization and Social desirability), Aggressivity
(Indirect aggression, Verbal aggression, Irritability), Impulsivity
(Impulsiveness, Monotone avoidance, Detachment) and Neuroticism
(Somatic anxiety, Muscular tension, Psychic anxiety, Psychasthenia,
Inhibition of aggression). To investigate neuroticism the Neuroticism
factor (named in the present study as Neuroticism subscale) was used.
This subscale are presented in Table 2.

Statistics

Statistical analyses were made using IBM SPSS Statistics 21.0
[33]. Data regarding age was not normally distributed, even after log-
transformation. In order to be able to use age as a covariate, data was
dichotomized using the mean of age [38] as the cut-off. In order to
identify possible covariates, we investigated the association between
the history of a previous suicide attempt and various clinical and
demographic variables such as age, gender, PD, an MDD diagnosis,
anxiety disorders, psychotic disorders, dysthymia, substance abuse
disorders and the personality traits such as Hostility, Aggressivity,
Impulsivity and Psychopathy with Fisher’s exact test (between
dichotomous data), Pearson’s correlation (between linear data) and
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Table 1: The Neuroticism subscale of the KSP.

KSP scales [32] Description Items
Somatic anxiety Autonomic symptoms, concentration difficulties, vague distress, and panic 10
Muscular tension Tenseness in muscles, trembling, not relaxed 10
Psychic anxiety Worry, insecurity, anticipatory and social anxiety 10
Psychasthenia Being easily fatigued, feeling uneasy when urged to speed up when facing new tasks 10
Inhibition of aggression Non-assertive, sad rather than angry when scolded, and cannot speak up 10
Table 2: Demographic and clinical variables of the sample.
All patients . Single attempters Re-attempters

N=230 " N=135 N=95
Age (mean * SD) 37.9+135 - 37.7+13.7 38.2+128
Gender Males/Females 103/127 45/55 64/71 63/32
Violent method Yes/No 51/179 22/78 34/101 17/78
Main axis | disorder
MDD Yes/No 85/145 37/63 48/87 37/58
Dysthymia Yes/No 31/199 13/87 14/121 17/78
Substance abuse disorder Yes/No 39/191 17/83 19/116 20/75
Anxiety disorders 10/220 4/96 6/129 4/91
Psychotic disorder 11/219 5/95 71128 4/91
PD Yes/No 95/135 41/59 79/56 70/25
Neuroticism subscale (mean + SD) 292.6 £55.3 - 286.1+56.9 301.9+51.6

Abbreviations: SD: Standard Deviation; MDD: Major Depressive Episode; PD: Personality Disorder.

Student’s test (between linear and dichotomous data). Secondly,
we studied the association between Neuroticism scale and the
clinical and demographic variables such as age, gender, dysthymia,
PD, an MDD diagnosis, substance abuse disorders with the aim to
find possible covariates. The linear regression analysis was used to
study the possible association between re-attempted suicide (as an
independent variable) and Neuroticism subscale (as the dependent
variable). Variables found to associate with re-attempted suicide or
Neuroticism subscale were also included into the regression analysis
as independent variables. Two-tailed level of significance was used.
Alpha-level of significance was set at p <0.05.

Ethical approval statement

The study was approved by the Lund University Medical
Ethics Committee. All participants gave their informed consent to
participate in the study (LU14-1988).

Results

Comparison of clinical and demographic variables
between re-attempters and single attempters

The clinical, demographic variables and the Neuroticism subscale
regarding the history of attempted suicide are presented in Table 2.
The mean (mean *+ SD) of remaining personality traits among re-
attempers were the following: Impulsivity: 163.9 + 21.3, Aggressivity:
154.3 + 25.2, Psychopathy vs. conformity: 77.5 + 19.5 and Hostility
117.5 £ 19.1. The mean (mean * SD) of remaining personality traits
among single attempters were the following: Impulsivity: 156.0 +
23.2, Aggressivity: 154.5 + 23.4, Psychopathy vs. nonconformity: 81.3
+ 18.3 and Hostility: 112.5 + 18.0.

Re-attempters were significantly more often females (p=0.005)

and had more often PD (p=0.040) compared to single attempters.
No significant differences in the use of a violent method (p=0.190),
age (p=0.608), clinical diagnoses such as MDD (p=0.600), psychotic
disorders (p=0.465), anxiety disorders (p=0.775), dysthymia (p=0.100)
or substance abuse disorders (p=0.208) were observed between re-
attempters and single attempters.

Re-attempters had significantly higher scores on Impulsivity
subscale (p=0.010) compared to single attempters. Re-attempters
were comparable in the scores of Psychopathy vs. noncormity
(p=0.132), Hostility (p=0.173) and Aggressivity subscales (p=0.951).

Correlations between the Neuroticism subscale, clinical
and demographic variables

The scores of Neuroticism subscale were significantly correlated
with age (p=0.002) and PD (p=0.001) but not with gender (p=0.206),
MDD (p=0.658), psychotic disorders (p=0.999), anxiety disorders
(p=0.304), dysthymia (p=0.119), substance abuse disorders (p=0.208)
or the use of violent method (p=0.774).

Neuroticism and re-attempted suicide

The linear regression analysis showed that re-attempters had
significantly higher scores on the Neuroticism subscale (B=0.151,
p=0.024) adjusted of age, gender, Impulsivity and PD.

Discussion

In line with our hypothesis, we found that re-attempters are
characterized by higher levels of neuroticism compared to single
attempters adjusted for age, PD, gender and impulsivity. This
result is similar to Pennel and co-workers reporting higher levels
of neuroticism among re-attempters compared to single attempters
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[25]. Interestingly, in a previous study, a 5-year follow-up of parts of
the population in the current study [34] showed that KSP neuroticism
scores decreased compared to baseline scores among suicide
attempters with a single known attempt, but remained more stable
over time among re-attempters (i.e. individuals who re-attempted
during follow-up). Taken together, these results may indicate that
higher levels of neuroticism may represent a vulnerability to repeat
suicide attempts. Interestingly, as a secondary, re-attempters was
also found to have higher levels on impulsivity compared to single
attempters. It has been previously shown that impulsivity is associated
with suicidal behaviour [35], though to the best of our knowledge,
the connection between impulsivity and repeated attempts has not
previously been documented in the literature. However, before
drawing any conclusion, new studies investigating the association
between impulsivity and re-attempted suicide are needed.

Our study may have some important implications for both
researchers and clinicians. Firstly, our finding raises the question of
whether the assessment of neuroticism among suicide attempters
could be used in order to predict subsequent suicide attempts or
suicide among suicide attempters. Therefore, it would be of interest
to perform prospective studies to test this research question. In
addition, our finding may raise the issue of whether psychotherapy
with a focus on improving neuroticism could reduce the risk of
suicide in suicide attempters. Several benefits of focusing treatment
efforts on underlying psychological vulnerability rather than
targeting psychiatric diagnosis have been proposed, among them the
fact that psychiatric comorbidity is high and many symptoms are
shared between conditions [36]. Treatment that specifically target
neuroticism like for instance transdiagnostic treatment protocol
Unified protocol [37], have proven efficient - contrary to the common
understanding of the stability of personality traits [36].

Not only psychotherapy but some psychopharmacological
treatments have been found to decrease neuroticism. Specifically,
previous studies reported that paroxetine and escitalopram belonging
to serotonin reuptake inhibitors (SSRI), a group of antidepressant
led to a decreasing in neuroticism [38-40]. The pathophysiology of
neuroticism is not clear; however, the dysfunction of the serotonergic
system have been repeatedly linked to neuroticism [41]. Based on this
fact, the possible mechanism underlying SSRI s effect on neuroticism
is that these molecules may diminish the serotonergic dysfunction
underlying neuroticism [41].

Further, the present study found that re-attempters were
diagnosed with PD significantly more often than single attempters.
This finding is in line with previous results and strengthens the
evidence for the association between PD and reattempted suicide
[22,25].

Limitations and Strengths

There are several limitations to this study. The main limitation
is the relatively small sample size and the absence of controls.
Furthermore, being a cross-sectional study, this study did not have
data on whether or not the single suicide attempters, later made
additional suicide attempts. Hence, an unknown portion of the
single suicide attempters may later have become re-attempters. It is
therefore likely that the group of re-attempters is actually larger and

the group of single attempters accordingly smaller. The results should
be interpreted in light of this. Another limitation is the use of self-
report measures, including data regarding previous suicide attempts
that rely solely on patient reports. This method has an inherent risk
of bias as many individuals are influenced by social desirability i.e.
they are more likely to report experiences considered to be socially
acceptable [42]. Further, generalizability to the wider population of
individuals who attempt suicide is limited as this sample consists
of individuals who were admitted to a MEIU as a consequence
of attempted suicide, indicating a certain medical severity of the
attempt. Another limitation is that we did not take a count other
factors with importance for both suicidal risk and personality traits
like childhood traumatic experience. Childhood trauma has been
linked directly to the increased risk of completed suicide, as well to
vulnerability factors for suicide like depressive or anxiety symptom,
dysfunctional sensory perception and neuroticism [43-45]. Further,
another limitation is the difficulty of diagnostic assessment in an
inpatient setting after a suicide attempt, though the assessors were all
experienced psychiatrists and two psychiatrists assessed all patients
independently of each other. Finally, it is important to note the likely
highly complex associations between aspects of an individual’s traits
and behavior such as suicide attempts. This study can only aspire to
shed lights on observed associations to be further investigated and
more thoroughly understood.

It is well-known, that psychopharmacological treatment like
benzodiazepines, anticonvulsants, sedatives and antipsychotics have
side effect including cognitive impairment [46-49]. There is also
evidence that the acute administration of hypnotics like zolpidem/
triazolam affects the cognitive performance 12 hours after acute
administration [49]. In addition, according to some evidence,
antidepressant may lead to changes in personality traits including
neuroticism and extraversion [50-52]. Therefore, the fact that
individuals in the present study are free from psychopharmacologic
is a strength.

Conclusion and Main Implications

The results of the present study give further evidence for the
association between neuroticism and reattempted suicide. An
association, previously undocumented, was also found between
impulsivity and repeated suicide attempts. Both neuroticism and
impulsivity have been shown to be malleable by treatment efforts,
both psychological and pharmacological. It remains unclear whether
interventions aimed at these aspects of functioning could prove
effective in preventing repeated suicide attempts. It is possible that
screening for neuroticism and impulsivity could be helpful suicide
risk assessment among suicide attempters. Further research is
warranted to test if such clinical routines could aid clinicians in the
challenging task of suicide risk assessment.
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