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Abstract

Suicide risk constitutes a complex set of interacting demographic, clinical, psychobiological and environ​mental variables. Impulsivity is a long-known risk factor for suicide attempts. However, research based on clearer conceptual refinement in this area is imperative. One emerging field of study is that of decision-making. Impulsivity involves a failure of higher-order control, including decision-making. Using standardized opera​tional definitions that take into consideration relevant aspects of impulsivity, including state- and trait-components and a deeper understanding of the process of decision-making in the suicidal mind, we may come a step closer to understanding suicida​lity and winning the fight in this scourge of human suffering.
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Core tip: Impulsivity is a long-known risk factor for suicide attempts. Impulsivity involves a failure of higher-order control, including decision-making. Thus, decision-making may be particularly pertinent to suicidal behavior. Deficits in decision-making may impair people’s ability to resolve problems and dilemmas and thus create an accumulation of stressors leading to further pain. These may give rise to risky choices such as self- harm or suicide behaviors.
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INTRODUCTION

Suicide is a leading cause of death worldwide and accounts for 1.5% of all deaths in developed coun​tries[1]. Unfortunately, despite increased prevention efforts, suicide rates over the past several decades have remained high and thus the question of what causes a person to commit suicide, remains one of the central issues in psychiatry.

Suicide risk constitutes a complex set of intera​cting demographic, clinical, psychobiological and environ​mental variables[1-3]. To reduce death from suicide, the field needs to better understand the causes of suicide and suicide related behaviors and its correlates.

Suicidal behavior is a continuum with various terms incorporated in it, including deliberate self-harm, suicide attempts and eventually completed suicide. More​over, there is also diversity in suicide attempts, mainly between violent and nonviolent failed attempts. How​ever, the main difference in the literature is the one between suicide ideation from the one hand and suicide attempts from the other hand. 

Klonsky et al[4] already suggested that one reason for the limited progress in suicide prevention might be a lack of knowledge about the transition from suicidal ideation to suicidal actions. Most people who consider suicide do not necessarily put their thoughts into action. For example, data from the 2008 National Survey on Drug Use and Health show that although 3.7% of adults age 18 and older in the United States had thought about suicide, 1.0% had made plans to commit suicide, and only 0.5% had actually attempted suicide[5]. It is therefore critical to better delineate the differences between suicide ideators and suicide attempters, and to identify which ideators are at greatest risk of attempting suicide. This could greatly improve risk assessment[4] and prevention strategies.

IMPULSIVITY

Impulsivity, is a multidimensional concept that encom​passes a broad range of behaviors that reflect poor planning, premature responding before considering consequences, sensation-seeking, risk-taking, an inability to inhibit responses, and preference for imme​diate over delayed rewards[6]. The difficulty to control one’s behavior is thought to stem from deficits in the self-regulation of affect, motivation arousal and deficits in working memory and higher order cognitive functions. This failure is connected to brain systems modulating behavioral inhibition[7].

Some studies have suggested aggressive-impulsive behavior as the underlying link between family history of suicide and new attempts by probands especially in youth[8-10]. The inheritance of suicidal behavior is probably linked to the predisposition to psychiatric disorders combined with the tendency an individual has towards aggressive-impulsive behaviors[11].

Impulsivity has been assumed to facilitate the transition from suicidal ideations to attempts[12] and has even been suggested to be “a more significant indicator of suicide attempt than the presence of a specific suicide plan”[13]. Although the relationship between impulsivity and suicide behavior is well-established in the literature[8], empirical findings have failed to consistently distinguish between suicide ideators and attempters[12]. One possibility is that other factors skew the relationship between impulsivity and suicide behavior or that the problem lies in the definitions and measures of the concept of impulsivity. 

The literature on impulsivity and its relationship to mental health is also somewhat confusing in part due to the use of different semantic and operational definitions of impulsivity across studies. In addition, the trait and state aspects of impulsivity are usually not delineated in suicide research. Thus, an important distinction is between the state and trait dimensions of the impulsivity-suicide relationship, that is, impul​sivity of the attempt (state) and impulsivity of the attempter (trait). These may not completely overlap or be equivalent. It may thus be crucial to distinguish between a suicidal act that is impulsive (or not) and a person who can be impulsive or not[14]. Different studies have shown that although people who attempt suicide tend to be more impulsive than those who do not, the actual act of completed suicide is often not made impulsively[15,16]. Impulsive suicide attempts involve little or no preparation or premeditation while preparation and forethought precede non-impulsive suicide attempts[17]. Suicidal planning is related to, but not synonymous with, suicidal intent. Planned suicide is a more complicated construct that involves a more subjective element drawn from the desired outcome and perceived lethality of the act of self-harm[18].

Despite these methodological problems, both clinical experience and research highlight the importance of impulsivity in the understanding of suicide behavior[16]. Further research based on clearer conceptual refine​ments in this area is imperative. The emerging field of study of decision-making may shed light on this issue since impulsivity involves a failure in higher-order control, including decision-making.

DECISION-MAKING

Over the last five decades, economists have influenced the field of psychology and psychiatry by describing different components of decision-making in healthy populations. In their everyday lives, people are cons​tantly exposed to huge amounts of information and to situations in which decisions have to be made on the basis of available information. These decisions (e.g., to buy a specific house) may then interact with external factors (such as the number of other bidders) to bring about outcomes. Together, the decisions and their outcomes essentially define our lives. Our brain screens, gathers and analyzes information before each decision, and makes an attempt to find an optimal solution (even if we are not always aware of the processes involved). Cognitive and affective neural systems have been implicated in this process[19]. Decision-making covers all decision related features, including reward learning[20]. Several studies have described a number of neural and behavioral components of human (and animal) decision-making processes that are central to healthy human decision-making. These include proba​bilistic cognition[21,22], causal inference[23] and logical reasoning[24]. Others have identified a number of heuristics and biases such as loss aversion and risk aversion[19], the availability bias, the gambler’s fallacy, the conjunction fallacy, etc[25].
SUICIDE ATTEMPTS INLIGHT OF THE CONCEPTS OF DECISION-MAKING

Dombrovski et al[26] argue that suicide attempts are the result of a “suboptimal” decision. They claim that the tendency to make bad decisions might be one of the pathways to suicidal behavior. Several behavioral and neurological studies have explored the associations between suicidal behavior and decision-making. For example, in a cohort of 53 participants it was found that impulsivity and a history of suicide attempts (particularly poorly planned ones) were associated with a weakened expected reward signal in the paralimbic cortex[26]. Furthermore, higher suicidal intent and higher lethality suicide attempts have been associated with decreased activity in the VMPFC[27]. Post-mortem studies have also associated a damaged ventral prefrontal cortex with suicidal behavior[28]. Specifically, decreased grey matter volume in the OFC was reported in individuals with a history of suicide attempts as compared to non-suicidal patients[29] and healthy people[30]. In other studies, the same areas have been implicated in different facets of decision-making and impulsivity[31-34]. These neurophysiological similarities further suggest that decision-making and impulsivity may play an important role in suicidal behavior. Behavioral studies have also found correlations between suicide behavior, and behaviors defined as disadvantageous (such as drug addiction and gambling)[35,36]. Nevertheless, it remains unclear how studies involving decision-making tasks contribute to a better understanding of the behavioral mechanisms behind suicide attempts, and in particular specific personality dimensions including impulsivity. Garcia Espinosa et al[37], for example, showed that patients with temporal lobe epilepsy who exhibit executive dysfunction on behavioral tasks are at an elevated risk of attempting suicide, unlike self-reported impulsivity. Jollant et al[38] reported a difference in performance on the iowa gambling task (IGT) between violent and non-violent types of suicide attempters  compared to control groups of healthy subjects and patients suffering from affective disorders. The Iowa Gambling Task scores in this study were not correlated with impulsivity[38]. Bridge et al[39] studied adolescent suicidal attempters and non-attempters and found that performance on the IGT was significantly worse for suicide attempters compared to non-attempters, although in the attempters group overall task perfor​mance did not correlate with different personality dimensions including impulsivity[39]. Westheide et al[40] found that suicidal ideation was associated with impaired decision-making on several executive tasks including the IGT and a go/no-go task. They also indicated that depressive suicide attempters had a state-dependent component of decision-making, derived from the fact that former suicide attempters who did not have suicide ideations at the time of the study performed noticeably better[40]. This state dependent process may also be related to cognitive load, in the same way as somatic pain affects performance on decision-making tasks[41]. The impact of continuous emotionally negative thoughts or psychological pain, may preoccupy cognitive resour​ces, and thus lead to inferior judgments and decisions.  
The relationship between poor decision-making and suicide attempts may thus unfold in the following way. People who are in agony and distress may see life as unceasing pain and suicide as an escape from unbear​able punishment compared to any future rewards[26]. This way of thinking is analogous to Bau​meis​ter’s theory that views suicide as an escape from an aversive situation and an unbearable state of mind[42], as well as Shneidman’s concept of unbearable mental pain[43]. Along the same lines, Williams et al[44]’s entrapment theory views suicidal behavior as the instrumental result of a decision concerning two competing outcomes: a state of no suffering (through death), vs the state of an indefinite period of suffering (staying alive). Thus, decision-making may be particu​larly pertinent to suicidal behavior. Trait like deficits in decision-making may impair people’s ability to resolve problems and dilemmas and thus create an accumulation of stressors leading to further pain. These may give rise to risky choices such as self-harm or suicide behaviors. Deficits in decision-making may impair people’s ability to resolve problems and dilemmas and thus create an accumulation of stressors leading to further pain. 

Figure 1 depicts this theoretical model of associating decision-making and suicidal behavior. The model is built on the well-known path that leads from unbearable mental pain to suicide through suicide ideation with different factors (demographic, biological, psychological and interpersonal) contributing to this path[45]. However, according to our model, unbearable mental pain also facilitates suicide attempts through changing decision making features, suggesting that at least some people who engage in suicidal behavior tend to overestimate the value of certain future outcomes and see suicide as attractive relative to other alternatives[46]. Yet, another direction of influence in our model is the effect of deficiencies in decision making, and the inability to accurately resolve problems on the level of mental pain, resulting in the increased risk of suicidal behavior.
CONCLUSION

Many factors influence suicidal behavior. Impulsivity and decision-making appear to be especially important in this context. The literature suggests that a better understanding of the principles of decision-making can contribute to a firmer grasp of the behavioral mech​anisms behind suicide attempts, though the relation​ship to impulsivity remains unclear. 

Standardized operational definitions that take the key features of impulsivity including state- and trait-components into account and a clearer understanding of the process of decision-making in the suicidal mind may bring practitioners a step closer to understanding suicidality and winning the battle against this form of human suffering.
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Figure 1  Theoretical model of the suicidal behavior process.
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